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SANITARY ENGINEERING 

Sanitary Engineering, By Baldwin Latham. Second 
Edition, (k. and F. N. Spon, 1878.) 

TN the introduction to this book great stress is laid on 
the necessity for sanitary measures being thoroughly 
carried out in all towns and dwellings ; one might suppose 
that this was fully admitted on all sides, but w’e have no 
doubt that every medical officer of health throughout the 
country could easily give numberless instances of the 
greatest possible neglect and callousness on the subject. 
While all admit the necessity of efficient sanitary works 
and are generally quite ready to attribute to defective 
arrangements illness occurring in a neighbour’s house or 
another town, each individual seems to ignore the possi- 
bility of a terrible punishment falling on him for his own 
neglect. He should recollect that the punishment which 
must sooner or later overtake him cannot be moderated 
by the clemency of a chainnan of Quarter Sessions or 
the gentler feelings of a jur)', but is ruthlessly adminis- 
tered by the inexorable laws of nature. 

Mr. Baldwin Latham doubtless finding it almost useless 
to preach to people on the necessity of taking care of 
their own and their neighbours’ health very wisely tries 
an appeal to them through their pockets, and shows the 
amount of actual pecuniary saving from improvements in 
the sanitary conclition of a community. The town of 
I Croydon is taken as an instance ; in this case the avera'^e 
■ mortality from 1848-55 inclusive was 24-03 per thousand, 
while that for the twenty years since 1855, when the 
sanitary works were nearly completed, has averaged 
19*56, showing a saving of 4-47 per thousand. But this 
is not all that is to be looked for ; there is evidence that 
at times the mortality of Croydon proper is considerably 
increased by an impure water supply, and from the lower 
mortality of Norwood it appears that a still further im- 
provement could be obtained by the adoption of suitable 
measures. Multiplying the average saving in the rate of 
mortality by the population and by the assumed value of 
VoL. xix.~No. 471 


labour per head taken at 19/. los. per annum after a deduc- 
tion of nearly one-half for persons of an unsuitable age 
for work, the author obtains 413,395/. as the value of the 
saving from the lessened number of deaths in ten years on 
an average population of 43,912. The saving in cases of 
sickness not resulting in death is taken at i/. per case on 
twenty-five times the number of deaths, that being the 
estimated ratio of cases of illness to deaths ; this gives 
98,150/. as the result, and to this is added the cost of 
funerals saved, 3,926 at 5/. each equal to 19,630/., or a 
total saving of 531,375/, It would appear to us more 
correct to leave out this last item, as the expense though 
saved for the present must be regarded as a deferred 
charge and must be incuired sooner or later. The works 
having cost in this case 267,665/. there remains as a 
dividend for the twenty years an amount in the aggregate 
equal to nearly twice the capital. This in the days of 
discarded gas and failing banks ought, unaided by the 
arguments of zymotic disease, to persuade the ratepayer 
to seek an investment in sanitary progress. 

A great number of very useful tables are embodied 
m the text ; those of t’:c velocity and flow in pipes and 
sewers from p. 91 to 153 will be found of great service to 
the sanitary engineer, being calculated over a much 
greater range than in other books on the subject, and 
having been extended in the present edition. Wc should 
suggest w ith reference to tables 29, 30, 31 that a very 
useful addition to make in a future edition would be a 
t.able of areas and hydraulic mean depths with other 
fractional depths of flow besides one-third and one-half 
full, and that the use of the velocity and discharge tables 
would be facilitated by giving the corresponding fall in 
feet per mile side by side with the given rate of inclina- 
tion expressed in a numerical ratio. 

A chapter is devoted to the question of the admission 
of rainfall into sewers ; the reasons for its exclusion as 
far as practicable are stated to be (i) to increase tho 
manurial value of the sewage ; (2) to obviate the incon- 
venience attending the purification of a large and uncer- 
tain volume of sewage in times of rainfall ; and {3) to 
give to the streams of the country the natural volume 
of water due to the rainfall within their collecting area, 
and the adoption of this course receives but partiaL 
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recommendation. We believe the author has omitted by 
far the most important reason, viz., the deposit of heavy 
road detritus caused by the admission of storm waters, 
which retards the free flow of the sewage and retains a 
mass of decomposable matter in the sewers quite suffi- 
cient to account for the abominable effluvium emitted by 
the gullies and ventilators of the London system. A 
reason advanced for the admission of surface water into 
sewers given by the author, and to which much weight is 
attached, is the fact that it was found by the analyses of 
Prof. Way that the washings from the streets of London 
resulting from rainfall were equal in impurity to average 
sewage. If the surface of our streets is permitted to 
become so filthy that, even when diluted with rain-w^tcr, 
the product is only suited for admission into the sewer, 
it would surely be better to turn more attention to the 
collection and carting away of the filth rather than to 
get it washed away out of sight where its presence will not 
-be remarked until the next dry weather renders it painfully 
apparent. It is somewhat to be regretted that the author 
has not devoted a small amount of space to a subject 
having so important a bearing on the sanitary condition 
of a town and the successful operation of a system of 
sewerage as the scavenging of streets, especially when 
we consider how much improvement in this respect is 
needed in the metropolis. Wc believe that in London 
and other large towms, the saving in the destruction of 
clothing wmuld at least pay for the proper cleansing of the 
streets without making any allowance for the saving of 
time and discomfort in locomotion. 

The chapters dealing with the properties of materials 
and the construction of sewers, contain much useful 
information derived from the authors own experience 
and other sources, and may be consulted with much 
advantage by those engaged on works not only of this, 
but of other descriptions. 

The much vexed question of sea outfalls and the i^iflu- 
enceof tidal currents on the selection of site is discussed, 
but it seems a pity that where ignorance and prejudice 
demand this mode of disposal, the author should not have 
laid stress upon the necessity of abstracting much o^^the 
solid matters held in suspension, thus much diminishing 
what is becoming an intolerable nuisance in mjfny sea-side 
places. In giving so much importance to dilution with 
tidal water, it should have been borne in mind that this 
takes place in the direction of the breadth and depth of 
the volume of liquid discharged ; but in the case of the 
solids floating on the surface, only in the former direction, 
and in both cases very slowly, as may be seen by an inspec- 
tion of the metropolitan outfalls. It is impossible in the 
space at our disposal to notice the numerous details de- 
scribed and illustrated ; the plates of all the more important 
are carefully drawn and well executed, no trouble being 
«pared to make them thorough working drawings, while 
a sufficient number of woodcuts are introduced amply to 
illustrate the text. There arc other books on this subject 
of a more popular nature, containing most of the informa- 
tion required by those who desire a general knowledge of 
ihe subject freed from too technical matters, but this is 
undoubtedly the best book hitherto published in this 
country for the student of practical sanitary science and 
for the engineer who requires a thorough treatment in 
detail of that branch of bis practice. 


NAPLES ZOOLOGICAL STATION 

Miitheilungen aus der soologischen Station su Neapel^ 
sugleich ein Reperatorium fiir Mittelmcerkunde. Erstil^ 
Band, I. Heft. (Leipzig : 1878.) 

S INCE the foundation of the Zoological Station at 
Naples, nearly one hundred naturalists have worked 
in the laboratory connected with it, and a goodly number 
of papers, which have resulted from their labours, are 
scattered through the biological periodicals of almost all 
the civilised nations of Europe. Gratifying as this suc- 
cess must be to Dr. Dohrn, the founder of the institution,^ 
he does not show himself inclined to repose on his laurels, 
but aims at still further extending the scope of the sta- 
tion by starting two publications in connection with it. 
One of these, of which we have the first number before 
us, is published in octavo size, and, as we learn from the 
preface, is intended for smaller papers, and general 
notes on the habits of animals living in the Aquarium, 
and other zoological topics. It will, moreover, be 
the medium for recording the systematic observations 
now being carried on by the permanent staff at the 
station. The second publication will be in quarto size, 
and will bear the title '' Fauna u. Flora dcs Gulfes von 
Neapel und der angrenzenden Mecresbezirkc.” As its 
name indicates it will consist of fully illustrated mono- 
graphs of the various groups of animals found in the Bay 
of Naples or adjoining seas. The parts may be pur- 
chased separately, or may be subscribed for by the 
payment of \L yearly. The contents of the first part of 
the “ Mittheilungen ” promise very well. Dr. Schmidt- 
Icin, who manages the public aquarium, contributes three 
short papers. One of them gives an interesting account 
of the habits of a large number of the various animal forms 
living in the aquarium. A second deals with the periodic 
appearances of pelagic animals in the Bay of Naples during 
the two past years, and the third is a list of the breeding 
limes of the marine forms inhabiting the Neapolitan seas. 
Dr. Hugo Eisig, the general manager of the station, 
contributes a paper of very great importance on the 
segmental organs of the Capitellidm. He shows that, in 
some species of this group, it is normal for several seg- 
mental organs to be present in a single segment, and 
that the number of these organs present in a segment 
increases in passing from before backwards. Dr. Eisig 
compares the segmental organs in Annelids with the 
segmental tubes in Vertebrata, and points out how closely 
the arrangement he has found in the Capitellidae agrees 
with that described by Dr. Spcngel in some Amphibia. 
There is an illustrated paper by Dr. I^Icyer on some 
points of crustacean anatomy, and two botanical papers 
by Drs. Falkcnberg and Smitz. Dr. Dohrn himself 
communicates some observations on the Pycnogonidae, in 
which he adduces a large amount of evidence to prove 
that the view .as to the number of their appendages 
put forward by him some years ago, which was subse- 
quently attacked by Semper, is, in all essential points, 
correct. 

The number as a whole is very creditable to the^ 
zoological station, and we may congratulate the founder 
upon the continued prosperity of the institution, as 
evinced by its ever-increasing activity in all directions. 

F. M. B. 
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ocru BOOK SHELF 

'yTheori€ der algebraischen Gleichungen, Von Dr. Jul. 

V; Petersen, xii, and 335 pp. (Kopenhagen, 1878.) 

;:^HE author tells us that this work owes its origin to the 
lectures he has given on the theory of equations at the 
Copenhagen Polytechnic School. In the preparation of 
it he has made use of J. A. Serret’s ‘‘Cours d’Alg^bre 
Supdrieure/' Todhunter’s Theory of Equations,’' and 
Jordan’s ‘‘Traitd des Substitutions.” The first section 
treats of equations in general; Cap. I. general properties 
<if algebraic equations; Cap. II. relations between the 
coefficients and roots; Cap. III. on elimination, de- 
scribing the methods of Labatie, of Euler, of Sylvester, 
of Bezout, and of Poisson ; Cap. IV. the transformation 
of equations. The second section is devoted to the 
algebraic solution of equations, viz., of the cubic (the 
methods of Hudde, Lagrange, Tschirnhausen, and Euler); , 
of the biquadratic (the methods of Lagrange, Descartes, 
and others); the binomial equation, the Quintic, the | 
breaking-up of a rational polynomial into rational 
factors, Abelian equations (a long chapter, including the j 
division of a circumference into seventeen equal parts, 
and the reduction of the equation = *)• 

The third section is on the Numerical Solution of 
Equations: Cap. I., on the Separation of Roots (Des- 
cartes’, Budan’s, Rolle’s, Sturm's, and Newton’s theorems); 
Cap. II., the Calculation of the Roots in Numerical 
Equations (interpolation, of Newton’s Method of approxi- 
mation, also Lagrange’s and Horner’s methods). The 
fourth part, which treats of Substitution in four chapters : 
Cap. I. Substitution in General ; Cap. II. (a long chapter, 
including the theorems of Lagrange and Cauchy, alternate, 
transitive, and intransitive groups, linear substitutions, 
&c.y; Cap. III. Galois’ Theory (this has not found its 
way into English text-books ; Prof. H. J. S. Smith classes 
Galois, for early precocity, with Pascal and Gauss); 
Cap. IV. Applications of Galois’ Theory (Abelian equa- 
tions, the Galois and the Hessian equations). 

This bare enumeration of the principal articles will 
show that this carefully- written treatise takes up some 
ground which has not yet been opened out or even 
alluded to in our common text-books on equations. 

The Botany of Three Historical Kecords, PharaolC s 
Dream, The Sower, and the King's Measure, By 
A. Stephen Wilson. (Edinburgh : David Douglas, 
1878.) 

This is a curious little book, the author’s aim being to 
throw what light he can, either by comparison or 
suggestion, upon the probability of the plants referred to 
in these Scripture records being this or that species of 
cereal. Mr. Wilson seems to have given a good deal of 
consideration to each of the above questions, which, as 
he [says in his preface, have only one bond of con- 
nection between them, namely, “a common basis in the 
botany of the cereal grasses.” Notwithstanding the 
pains the author has evidently given to each of the 
subjects, we cannot but think that it will prove of but 
little value, the points advanced being by no means con- 
clusive, and even the subjects in themselves being of 
small importance. It may be of some value to know 
whether the cereals “stand in the same alimentary 
^relationship to mankind as they did when Joseph laid up 
the surplus of the plenteous years in the granaries of 
Egypt,’^ because such a knowledge, if it could be proved, 
would show the progress made in developing the pro- 
ductive resources of these grasses, but whether the plant 
in Pharaoh’s dream was Triticum compositum, or any 
ether species of Triticum, is perhaps of little moment 
|o mankind at the present time. As an illustraiton of 
what is to our mind mere speculation, we quote the 
ffollowing from p. 6 : — “ The wheats of * Minnith,' in the 


Bclka (Ezek. xxvii.) grown by the farmers of Judah and 
Israel, seem to have been in demand in the corn- 
market of Tyre. Probably Minnith was a remarkably 
good locality for wheat, so that when the husbandman in 
other districts got seed from this place they called it Min- 
nith wheat.’ ’ 

The author’s summing-up of this his first “ Historical 
Record,” namely, that “seven ears of corn came up 
upon one stalk,” is that it “ may be wrong, and probably 
is wrong, whereas the reading here proposed, that seven 
ears of corn came up upon one stock, while probably 
expressing the full meaning, can only err by defect, and 
must necessarily be right, as embracing an essential 
morphological fact common to all varieties of corn.” 

The Commercial Products of the Sea; or. Marine Con- 
tributions to Food, Industry, and ArL By P. L. 
Simmonds. With thirty-t\vo illustrations. (London : 
Griffith and Farran, 1879.) 

This is the first example this year we have had of a work 
antedated, in this case by more than two months. We 
cannot possibly sec what is gained by this ; is it meant to 
make readers of future years believe that a work was pub- 
lished a year later than it really was ? If this is so, is it quite 
honest and respectable — to put it in the mildest possible 
, form? When one gets over Mr. Simmond’s extraordinary 
' and often misleading style (for which we commit him to 
the tender mercies of the literary Dr. Birch), it is found 
that his work contains a great mass of useful and curious 
information, showing great diligence in the collection of 
facts, if not much skill in putting them together. Mr. 
Simmonds’ work is divided into tl^ee parts, dealing with 
food-products obtained from the sea, marine contribu- 
tions to industry, and marine contributions to art. 
Detailed accounts and statistics are given of the various 
: fisheries of the world, under the first head ; under the 
second head the sponge fisheries are dealt with, oils, 
isinglass, shells, seaweed, marine salt, and other products 
and under part iii. tortoise-shell, mother-of-pearl, coral, 
and amber. It will thus be seen that the work has a wide 
range ; it shows how much has been done, and how 
much yet remains to be done by science, to make the 
most of the products with which the waters swarm. Alto- 
gether the work contains much useful and interesting 
I information in a handy form. 


LETTERS TO THE EDITOR 

• 

\The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to cot-respond with the writers of, rejected manuscripts. No 
notice is taken of anonymous communications, 

[The Editor urge^iily requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance ezren of com- 
munications containing interesting and novel facts.l 

A Question raised by the observed Absence of an 
Atmosphere in the Moon 

It is known that there is physical evidence of an absence of 
atmosphere in the moon. It would appear reasonable to con- 
clude that the moon at one time had an atmosphere ; for, 
according to the generally-accepted principle.s of Laplace, v\ liich 
make the sun and members of the solar ^y^lem to have a common 
nebulous origin, it would seem very extraordinary if the par- 
ticulai effihoot of the common nebula which foriued the moon 
had no gaseous constituent in it. If we admit, therefore, as 
probable that the moon at one time had an atmosphere, the 
question naturally suggests itself as to what has become of it. 
Various surmises have been hazarded in reply to this. I v ould 
venture to submit the following as a possible expJaiiaiion, wliiob, 
os far as it goes, is based on accepted principles : — It is known 
to be a demonstrated fact in connection with the established 
kinetic theory of gases that the velocities of the molecules of a 
gas vary among thcm^-elves from zero to an indefimtely great 
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vdocity, 1.^., a velocity to which apparently no limits can be 
set. It is true that the molecules which in the accidents of col- 
lision among themselves acquire these enormous velocities, have 
been mathematically proved to be relatively few in number, the 

S eater number of the molecules possessing velocities approaclung 
e mean value. But it would seem to follow' necessarily tha^t 
molecules situated in the top stratum of any atmosphere, and 
which acquire these enormous (indeterminable) velocities, can 
sometimes overcome gravity, and be projected into space, so as 
not to return ; as it is a known fact that only a Jinite velocity is 
required to effect this result. 1 have therefore to suggest that 
by this cause the moon's atmosphere has gradually disappeared. 
It is probable, no doubt, that it would take a vast period of 
time to have brought about this result, but we have an almost un- 
limited time at disposal. It might possibly be asked, How is it that 
the earth’s atmosphere has not shared the same fate ? In answer to 
I would reply, first, that the value of gravity on the earth is 
known to be very much greater than on the moon, and second, that 
possibly (for aught w e can tell) part of the earth’s atmosphere 
may have thus disappejired ; or the earth’s atmosphere may be j 
less dense at present than at one time, for anything we can say 
to the contrary. It would seem a curious fact to note in con- 
nection with this that there w'ould be apparently grounds for 
inferring that the comtituHon or composition of the earth’s (or 
any other planet’s) atmosphere might have changed from the 
above cause, as evidently the lighter gaseous constituents, whose 
molecules acquire in the accidents of collision the highest veloci- 
ties, would be first dissipated into space in the above manner. 
Thus, for example, any trace of that very prevalent constituent 
of the universe, hydrogen, that might have at one time existed 
in the earth’s atmosphere, would have tended to become relatively 
rapidly eliminated, as the molecules of hydrogen are know'ii to 
possess a normal velocity about four times as great as that of the 
constituent molecules of the earth’s atmosphere. ^ It might be 
saM that changes so great as those above indicated are scarcely 
realisable, but then it should lie kept in view that we have an 
almost limitless range of time to draw on, and it is generally 
admitted to be very important to take the effect of time into due 
consideration, as, for cxami)le, is done in the case of geology, 
where mountain ranges are recognised by incontrovertible physical 
proof to have been carved out by the slow disintegi-ating action 
of rain and atmospheric influences prevailing through countless 
centuries. I’he gradual disappearance of an atmosphere (earth's 
or moon’s) under the above cause might possibly be compared in 
slowness of operation to the other cosmical change.^ that the 
solar system is known to be undergoing, such as the gradual 
approach of the earth to the sun (and of the moon to the earth) 
through the friction of the material media in space, the accom- 
plished stoppage of the moon’s axial rotation by tidal action on 
its mass, and the gradual diminution of the earth’s rotative 
velocity from the same came. These slow changes, imper- 
ceptible in the range of human experience, become important in 
large time epochs, and it becomes desirable in the interests of 
truth, in tracing back events, to give due weight to these time 
epochs. In suggesting the above explanation, I have endeavoured 
to confine myself strictly within the limits of mathematically 
proved facts as a basis to draw deductions upon, and I should 
be glad to accept any criticisms that might be offered, either with 
the view to point out a difficulty or confirm the truth. 

London, October S. Tolver Preston 


Remarkable Local Colour-variation in Lizards 

The following extract from a letter received some months 
since from Baron de Basterot, of Rome (a Fellow of the Geo- 
logical Society of London), records an interesting case of local 
colour- variation, about which some of your correspondents may 
•be able to give us further information : — 

** Capri is a mass of the usual yellowish-white Apennine 
limestone, forming precipitous cliffs nearly all round the island. 

* The realisation of a possible diversity at a former epoch In the constitu- 
tion and density of the earth’s atmosphere raises rather a curious question in 
eoimection with the known diversity of the planu and animals that formerly 
inhabited the globe, as compared with those at present existing. It might be 
observed that admitting the possibility of the former existence of an atmo- 
splhere on the moon, it would seem to follow that an interchange of molecules 
between the two atmospheres (those of the earth and moon) must have taken 
\ pkee at one time to a certain extent under the above cause, though the con- 
• siAerably less value of gravity on the moon compared with the case of the 
"•warth would facilitate the passage of molecules away from the moon and 
render correspondingly cUmcult Uie passage in the reverse direction. 


At its southern extremity are three high and nearly inaccessible 
rocks called I Faraglioni, one of which, pierced by a natural 
arch, has been frequently depicted bv artists. Two of these 
rocks are completely detached from the mainland, and, I need 
hardly add, uninhabited. 

**On the island, and on the first of the Faraglioni rocks which 
is connected with it, the lizards are of the usual species so 
common in Italy — coloured grey, mixed with more or less gi*een. 
On the two outward Faraglioni rocks, which are completely 
separated from the shore, their colour is totally different. The 
back is of a blue so dark as to appear nearly black ; the sides 
of a brilliant blue, like lapis-lazuli ; the belly light w'hitish-blue, 
with a very slight tinge of green. 

“An English gentleman whom I met in Capri had several of 
these lizards alive, W’hich had become quite tame in the course 
of a couple of months. I believe he intends bringing them to 
England. He is of opinion that they differ in colour only from 
the lizards of the island, and that, though very different in 
appearance, they are the same species. 

“ Whether this be so, or whether they are specifically differ- 
ent, their presence on these isolated rocks and their total 
absence on the island is equally remarkable.” 

Alfred R. Wallace 


Termites kept in Captivity by Ants 

When entomologising in Portugal in 1877, in the neighbour- 
hood of Cintra, I found the nest of Formica nigi^a under a stone. 
On my turning it over there w'as, as u.sual, great consternation 
in the community, and I discovered tha( it was evidently caused 
by ihe fear lest a colony of Terrnes lucifugus^ which the Formicas 
had enslaved, should escape. The Nigras instantly began seizing 
the Termites, driving them underground by the ncare.st orifices, in 
the meantime w'renching and jnilUng off their wings in the most 
unceremonious manner. I observed a large number ’of wings 
lying in heaps here and there in the nest as if this treatment had 
been practised before. In the nest there w'as also a great number 
of Termite larvx*. The great object of the owners of the “ loca- 
tion ” seemed to be to get these larvcc underground as speedily 
as possible. The ants fell on them with great impctuo.sity, 
seizing them anyhow and anywhere, dragging them agaimst the 
I mo.st strenuous oppo.sition (their behaviour strikingly contracting 
' with the meeknc.ss of their winged fellows) into the nearest 
apertures of the underground home. Very often this opposition 
resulted in a long and stern fight, in w'hich the larva; were often 
badly W'oimcled, being deprived sometimes of their antenna*, 
sometimes of half their Jaw.s, and not seldom killed outright. 
Occasionally, how ever, the larvx were victoriou.s, beating off the 
Formicas, in which case they (the larva;) did not make off, but 
remained perambulating the nest. I saw one larva draw’n at tbe 
end of a long fight by its antenna, while it strenuously held on 
to a small ball of earth wliich had proved a vain anchorage for 
its feet, for larva and clod together w ere dragged across the top 
of the ncsl (made by llie im pres, ion of the stone) five or .‘■ix 
inches, up the side, inch, and away among the gras.s, where, 
losing the ball of cai'th, it .seized a stalk so firmly that its abductor 
could not drag it farther, whereupon, after reconnoitring the 
ground for a little distance the latter disappeared, but returned 
shortly with a companion, wdth whose aid the larva wa.s detached. 
This done, the helper returned home while the abductor pro- 
ceeded with his prisoner till lost to view in the grass, some 
.tw'elve or fourteen inches from the spot whence it originally 
started. 

In the same neighbourhood I watched for some lime a nest of 
Formica ligniperda. An injured female was placed in the nest, 
but no assistance was rendered, while it crawled along towards 
the nearest orifice leading underground. At the spot where 
this individual was injured some or the fluid of its body which 
had oozed out w as eagerly lapped up by the others ; some even 
applied their mouths to the wounds on the body. During the 
operation of lapping the maxillm were kept perfectly .still, and 
the antennx close to the side of the head “ feel-feeling ” the 
ground with the tips, as if to discover the spot where the liquid 
was to be found. Every now and then, however, they were 
extended at right angles to the body, as if to obtain a more 
general survey of things, and then immediately returned to their 
previous position. On several of those which were busy lapping 
I poured some spirits of wine. They instantly became stupefied, 
and for a time motionless. When in this condition they were 
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vii^d by many of their fellow colonists, who, having cursorily 
ei^aS^inea them, fell to touching them with their antennae on the 
nl^omen, reminding me much of a mesmerist making passes 
over a victim. The effect was almost electrical. I was sur- 
pi^d to see the incapables at once begin to rally. After 
stretching their legs and moving their antenna; they moved 
along slowly for one or two steps and then went along as if 
nothing had happened. Others came and drank of the spirit 
not quite evaporated, but did not seem to suffer any bad effects. 
I buried a member of the community as it was in the act of 
carrying off a larva. Although many came and looked on 
none took compassion or attempted to relieve their friend. A 
small heap of larvcc, however, which I pressed down into the 
soft earth with my pencil, thereby injuring some of them badly, 
was disinterred, and every individual carried into a place of 
safety. 

A stranger placed in the nest was very soon set upon, and before 
long its head was travelling on a direction ojjposite to that of 
its abdomen. The headsman's reward was a long draught of 
blood from the severed abdomen. 

On my turning over the stone at first, the larvse were exposed, 
but were soon begun to be carried off. Some of the workers 
were certainly busybodies, fussing about, pretending to do a 
g^cat deal, while in fact they were shirking their fair share of 
Uie household duties. They would rush at the larvae, seize one 
and be off with it in a great hurry, but they had not gone far 
(not even always in the direction of the entrance) before they 
changed their minds, threw down their load to return for 
another helpless infant, which w'as treated in the same way, 
i>eing carried generally in a direction contrary to the previous, 
and dropped down anywhere, sometimes beyond the limits of the 
nest altogether. 

!My observations w’ith regard to ants dropping intentionally or 
jumping from small heights do not quite agree with Sir John 
Lubbock’s, but they are not yet full enough to give in detail. I 
hope to have fuller opportunities for the investigation of the 
hrihits of this most interesting class in the Malayan Archipelago, 
whither I am now bound. 

IMcantime I hope these few notes may have some interest for 
the readers of Nature. Henry O. Forces 

S.S. Celebes^ off Naples, October 18 


i: Colour-blindness 

Has it been suggested that the traditional blindness of 
tiomer may have been — in the absence among the ancients of a 
pecific name for colour-blindness — merely the colour-blindness 
‘or lyhicli Dr. Pole makes out so good a case? To readers 
gnorant of Daltonism, blindness must have appeared the only 
sxpianation of a glaringly misapplied colour-cpithct. It is at 
cast clear that the author of the Homeric poems -was not always 
dind in the modern sense of the tvord. 

, Brighton, November i Clementina IJla<tv 


Schleswig, by these means has led to its organisation” else- 
where. This mode of communication is, however, not new, as 
carrier-pigeons were employed early in this century as a means 
of communication with the Bell Rock Lighthouse, as mentioned 
in my late father’s ‘‘Account” of that w-ork. The pigeons 
passed between the lighthouse and the shore — a distance of 
eleven miles in eleven minutes. The employment of these birds, 
however, was, I suppose, found to be more curious than con- 
venient, for they have long since ceased to be employed. The 
pigeons were presented to the establishment by the late Sir 
Samuel Broum, R.N. Thomas Stevenson 

Edinburgh 


Globular Lightning 

As the curious phenomenon known by the above name seems 
to be attracting some attention just now, I venture to send you 
the following details, which, though of rather ancient date, are 
still, owing to their startling character, very fresh in my 
memory. 

I think it was in the year 1866, in the beginning of the 
month of August, that I was walking in the garden when the 
atmosphere became exceedingly oppressive (there had previously 
been a very long drought), and thinking by the appearance 
of the sky, which looked lurid and threatening, that a storm 
was coming on, I made for the house. As I was going up 
our front steps some rain-drops fell, which were the largest 1 
ever saw. I had just reached the dining-room and was stand- 
ing near the window, which looks north, when I saw a large 
ball of fire, which appeared to me, looking at it as I did 
from a distance, to be the size of a globe such as is used in 
schools, descend towards the earth. In descending it struck 
the church, which is immediately opposite our house, and 
brought with it a number of slates and part of a stone cross, 
making a terrific noise. There was a flash of lightning soon 
after, followed by a moderately loud clap of thunder, but nothing 
more. As there were not at that time any houses near to ours I 
did not hear the occurrence mentioned by any one. The noise, 
though extremely loud, was not at all like thunder. The illu- 
mination of the rooms by the ball of fire was seen by two other 
persons in the house. Charlotte Hare 

St. John’s Road, Putney, S.W. 


Speaking-Trumpets 

The antiquity of the speaking-trumpet may be proved upon 
far higher authority than that of the imaginative Athanasius 
Kirchcr. It is literally as old as the Pyramids. While exu 
mining Lepsius’s great work upon ancient Egypt for my 
“ History Music ” I noted two examples among the plates 
of the fourth djmasty of Egypt (see Lepsiiis’s “ Dcnkmiiler,” 
Dyn. 4, Abt. 2, Bljjttcr 27 and 30). The Egyptian speaking- 
trumpets seem to have been some five feet or more in length, 
and too wide in diameter to have been blown by the mouths 
They are conical, and lack the contraction near the mouth- end 
which is so observable in their war-trumpets. 

Wm. Chappell 


Toughened Glass 

My own experience supports the necessity for caution in uring 
Bastie’s toughened glass. Shortly after its introduction I had 
some gi*aduated measures, and although they were sufficiently 
tough to bear the shock consequent on falling five or six feet 
to the ground, yet after a time some short scratches appeared 
on their surface, and these rapidly spreading till they nearly 
covered the whole of the glass, when but a slight touch was 
sufficient to make the measure fly into fragments. One placed 
on a shelf subject to rather rapid change of temperature, without 
any handling or apparent cause, broke up suddenly into tiny 
pieces, behaving, indeed, as if it were a Rupert’s bomb. 

Northampton, October 29 H. C. Druce 


POTTERY AT THE PARIS EXHIBITION 

T he extensive collections of pottery at the Paris 
Exhibition brought together from so many countries, 
is of high interest from a technical, as well as from an 
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art point of view. All that is now being done in pottery 
manufacture, all that has lately been achieved in the way 
of progress, has been here illustrated. An examination, 
even a rapid one, shows at once how far in advance of 
other countries England and France are. 

Leaving all strictly art questions out of considera- 
tion, it is instructive to notice how the technical pro- 
cesses of manufacture impose limits on an artist’s scope, 
and how these scopes have been widened by recent 
discoveries It is not intended in this short note to do 
more than allude to the more important of these, and 
before doing so it is worth while mentioning that for 
domestic purposes English earthenware is still un- 
approached. 

The pdte-sur-piUe decoration, so largely used in 
England and in France, is a good illustration of how a 
process in itself coniines the artist’s power within certain 
limits. 

The nature of the ornamentation consists in applying 
by the brush, and modelling with tools, raised decorations 
of paste,” which is often, for the sake of artistic effect, 
in high relief. The paste is of much the same composi- 
tion as the body on which it is applied, and requires a 
similar temperature to convert it into China, f.r., 1,800*^ 
C. The colours which can be used for staining this 
paste must therefore also be capable of being produced at 
this heat, and the result is an entirely new range of 
ceramic colours. It is fortunate for the success of this 
style of decoration that the colours obtained are har- 
monious, of a subdued tone. They are quite unlike any 
that can be produced at a lower heat. Apart from the 
artist’s manipulation, which may vary much in delicacy, 
the general effect of the production is almost wholly the 
natural result of the process, and is therefore not due 
entirely to the artist. 

Another and distinct application of raised decoration 
is very largely represented in the French court. It was 
rirst used at Boiirg-Ia-Keine some ten years ago, and is 
now made in many other localities. It consists of 
painting in clay on earthenware with pallet and brush in 
various gradations of relief, somewhat like iinpasto. The 
beat for firing is comparatively moderate, and the range 
of colours that can be employed is very wide. 

The difficulties of painting under are by degrees 
being overcome, and one manufacturer has, for the first 
time, produced gilding under glaze. The coloured glazes 
shown are rich and brilliant, and are well worth tlie par- 
ticular notice of those who have paid attention to their 
production. ^ 

The organisation of the Sevres manufactory and the 
fact that it is under the direction of a chemist of repute 
lead to expectations of discovery resulting from the 
research here carried out. And as a fact discoveries of 
no small value have been made of late years, besides 
such discoveries as of compounds yielding new colours, 
there are some which take rank as new processes. 

For example, the Ute Franejois Richard, an artist on the 
staff of the manufactor)', found that a large proportion 
of the enamel colours can be made which will bear a tem- 
perature of 6cx>® C.—a higher temperature than has been 
hitherto supposed possible. This higher temperature 
now' employed fuses and softens the glaze ; the colours 
painted on it blend with it so that, on cooling, there is 
produced that softness and brilliancy hitherto charac- 
teristic of pdte^tetidre decoration. This process has been 
named the demUgrand feu. A great benefit arising from 
this discovery is that many vases damaged in firing, 
which would formerly have been abandoned, can now' be 
preserved, as the accidents which so often happen in 
firing can l>e repaired. Defects in glaze and colour can 
be concealed, as, during an exposure to this demi-t^rand 
feu, they are at melting-point, and new glaze, when 
added, becomes so fused that no line of junction is 
visible. This process also gets over a difficulty that had 


long been felt in decorating kaolin, or pdte-dur, china, 
with a pleasing result, as the colours were always crude 
and harsh, being on the glaze. When a soft effect was 
required recourse was had to the less durable and more 
cosily pdie-tendre as a body on which to paint. 

A new method for decorating porcelain where gold 
alone is employed has been invented by M. R^joux. 
Formerly, w'hen porcelain w'as decorated with gilding 
alone, the ornamentation was limited to the production 
of a pattern by the greater or less relief of the gold, and 
by its being burnished or left dead. Even the thinnest 
part of the gilding was opaque. No delicate effects 
could be produced, r!id the style was suited rather for an 
abundant display of birbaric wealth than for refinement 
of expression. 

The new' process enables the gilding to be put on so 
thinly and transparently that the most delicate effects of 
light and shade can be produced. It is, however, 
applicable only to vases of gros bleu colour, that is, 
to vases coloured w ith oxide of cobalt. Upon this ground 
the pattern is drawn with a pigment composed of oxide of 
aluminium. This is then suojected to a firing which fuses 
the oxides together, and a brow n surface results. This 
surface is found to be more suitable than any other know*n 
for the reception of the gold paste, w’hich can be laid on 
in a thin film, and then, further, by subsequent removal, 
can be made to give great transparency. This property 
of the brown surface is not destroyed by being tinted 
before the gilding, so that it is possible to tint it with 
different colours which shall show- through. A further 
variation is very frequently obtained by changing the 
tone of the gold by mixing it w ith alloys. This admirable 
effect of transparency has not been produced by any 
other means, and the first piece made (wdth many subse- 
quent) is exhibited. 

Another of the processes invented at Sevres is that of 
enamelling on pdte-tendre body. In this the colours are 
applied in powder in the same way as in enamelling on 
metal, and are fused at a very low temperature. They 
have more body and are more decided than arc those 
produced by the older enamelling process. On some of 
the vases shown at the Exhibition the white ground seen 
is not that of the creamy pdte-tendre body, but the pearl 
white of the stanniferous enamel. 

Other recent improvements which should find a place 
in a more technical and exhaustive notice have been 
illustrated at the Exhibition. It may be mentioned that 
other nations are striving to adapt some of the traditionally 
recognised styles and their method of manufacture. 

Wc may, in conclusion, refer to a small but important 
exhibition of porcelain, allant-au feu, osofoX for laboratory 
as well as for domestic use. It is a very good white, thin 
and hard, and will bear high temperatures if the changes 
are not too sudden. 

SUN-SPOTS, ATMOSPHERIC PRESSURE, AND 
THE SUN'S HEAT 

T he question whether the atmospheric pressure varies 
with the spotted surface of the sun was noticed by 
me in a paper on the Isobars within the British Isles. I 
could not, however, find any appearance of a decennial 
law in the yearly mean pressures : such a relation pre- 
sented it*»clf however in the varying directions of the 
isobars (Proc, Roy. Soc., 1877, p. 599). The yearly mean 
pressures in our latitudes are subject to large irregular 
variations, and several decennial periods would be re- 
quisite before these could be neutralised in the decennial 
means. As the irre^larities are much smaller withir 
the tropics, I did not fail to examine the yearly means fo 
India which were in my possession at the time ; and 
found their variations very small and apparently witbou 
any relation to the decennial period. Mr. F. Chambers’ 
interesting letter to Naturk (vol. xviii. p. 567) ha 
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\Mduccd xne to make a more careful study of the Indian 
v3feervations at present before me. 

' ^Mr, C. Chambers had noticed previously the appearance 
a periodicity of very small range, which nearly corre- 
sponds in duration with the decennial sun-spot period 
The Meteorology of the Bombay Presidency.^’ London, 
igyg, p. 12). It is obvious, whatever may be the results 
Nlerived for a single station, that they can have little value 
If contradicted by those obtained elsewhere. I have 
^&own that from Singapore to Simla the daily mean pres- 
sure varies in nearly the same way, the maxima as well 
«S the minima occurring simultaneously or nearly so over 
^ India \Proc. Roy. Soc., 1876, p. 24). Are then years 
€& maximum and minimum pressure also the same over 
India ? The question has considerable interest inde- 
pendently of the existence of a decennial law. The fol- 
mwing table contains the differences (d 15) of yearly mean 
barometric height in thousandths of an inch from the 
means derived from the whole series of observations at 
each station. I possess at present unfortunately only an 
incomplete series for Trevandrum and the variations for 
1841-48, and for 1853-64 are those from the means for 
each of these series of years, the barometers having been 
different. I have also added the differences of yearly 
mean temperature in tenths of a degree Fahr. from the 
means for each series of years during which the thermo- 
meter preserved the same position. The different series 
are separated by bars . 
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fe * There is an error of — 20 in the mean presiiure given in ihc Madras 
pHcrvationt for 1846 (here corrected). 

1 “ The variations for Uomb.'^y are taken from Mr. C. Cluxnibcrs's “ Meico- 
“oxy of the Presidency of Bombay," pp. \x and 32. 


An examination of the quantities dB will show that all 
the principal deviations from the mean pressures occur 
in the same years and have the same sign at all the 
stations. The agreement of the variations for Tre van- 
drum and Bombay in the six years 1859-64 is also very 
remarkable. 

We see that there was a maximum of pressure in 1 845 
at the first three stations, a minimum at Madras and 
Bombay in 1849 (best marked at the former station), a 
maximum at the last three stations in 1855 ; a mini- 
mum in 1862, and a maximum in 1864 at Trevandrum 
and Bombay (the latter station showing a maximum 
also in 1868). These means, then, confirm in a general 
way for all India the result obtained by Mr. C. Chambers 
for Bombay,* that on the whole the mean atmospheric 
pressure is greatest near the epochs of minimum, and 
least near the epochs of maximum sun-spots, though 
there is no exact agreement between the two classes of 
variations from year to year. 

And as the maximum pressure in 1855, shown at all 
the three stations, is considerably before the epoch of 
minimum sun-spots, it would be difficult to conclude 
that the epochs of one phenomenon lag on those of the 
other. 

1 consider this result to be one of very great import- 
ance. The exactness with which the mean barometric 
height has been obtained with standard instruments in 
first-class observatories, and the general agreement of 
the years of maxima and minima over India, give a 
weight to it which cannot be extended to an element 
so variable with locality as the rainfall. Although 
the barometric variations are not sufficient to ex- 
plain those of the amount of rainfall (which is so dif- 
ferent in different years, and for the same years at the 
different stations), yet they give a probability to the 
existence of similar laws in the variations of the me- 
teorological elements which I believe was previously 
wanting. 

Mr. F. Chambers’s note was written chiefly with the 
object of deducing from the barometric means evidence 
that the emission of solar heat is greatest in years of most 
sun-spots. lie says: “It is well known that in Central 
Asia the annual variation of the barometric pressure is 
greater than in any other portion of the globe, and it is 
universally admitted that this variation is due to the great 
variation of temperature between summer and winter, 
the barometer being low when the temperature is high, 
and vice 7'erja. If, therefore, the absolute heat of the 
sun is Subject to considerable variations, we ought to 
find the barometric pressure in Central Asia respond- 
ing to those fariations just as it does to the annual 
variations of temperature ; in other words, the sum- 
mer barometric minimum should be lowest in those 
years when the sun is hottest, and the winter maxi- 
mum should be highest in those years when the sun is 
coldest” 

As 1 do not admit that the annual barometric oscillation 
is due to variation of temperature, I do not accept the 
conclusion : for though there is an apparent relation be- 
tween the two, within certain geographical limits, and 
under certain local conditions (which are altogether inde- 
pendent of the heat emitted by the sun), there is no evi- 
dence that the one is due to the other. The true con- 
clusion is that the local conditions which are favourable 
to a large oscillation of the monthly mean atmospheric 
pressure are favourable to a large oscillation of the 
monthly mean temperature : always within certain geo- 
graphical limits, for beyond these the relation does 
not hold. 

The subject is, I think, a very interesting one, and 
merits consideration. The relation of the oscillations of 
the monthly means will be seen from the ranges in the 
following table : — 

* They also add another cpcch, ir45. 
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Ranges of Monthly Means.* 


Lat. N. 

Lang. K. 

Barometer. 

I’hermo- 

meter. 

Bar. oscilla- 
tion fjr i . 


• ' i 


in. 


in. 

Singapore 

Trevandrum ...1 

1 JO 

104 

0*064 

3*1 F. 

0*021 

8 30 

77 

0 *tI 2 

4*8 

0*033 

Madras ; 

*3 4 

80 

0*299 

xi-8 

0*035 

£jmba3' ... ... 

18 54 

73 

0*385 

11*4 

0*025 

Pekin { 

3 ? 54 

117 

0*777 

52*8 

0*015 

Catherinenburg ... 

56 50 

6j 

0*310 1 

64-3 

0*005 


I have not the means for Calcutta, but they confirm the 
relation shown for the other Indian stations. At Madras 
and Bombay the barometric oscillation corresponding to 
I® F., attains a maximum, it has diminished considerably 
at Pekin, and at Catherinenburg it cannot be said to 
exist ; for though the minimum pressure occurs near the 
epoch of maximum temperature, the time of maximum ( 
pressure may be said to extend over the seven months, j 
October to April, during which the monthly mean tempe- ' 
rature varies 37** F. Also at Hobarton (42® S.) the relation 
does not exist, though the range of monthly mean tempe- 
rature is nearly 20®. ' 

When we examine the individual cases in India more 
in detail, several facts present themselves which are \ 
opposed to any relation of cause and effect between the 
two phenomena. Thus, as regards the epochs of maxi- 
mum of one variation, and minimum of the other, though 
both show considerable approximation to the solstices, 
yet there are some marked differences. At Bombay, 
where the barometric oscillation is greatest for a given 
oscillation of temperature, the epoch of maximum pres- 
sure precedes by nearly a month that of minimum tempe- ^ 
rature, while the epoch of minimum pressure occurs more ; 
than a month aficr that of maximum temperature. We | 
find also that the relation of increasing oscillation of , 
pressure with increasing oscillation of temperature which ^ 
noids within certain limits for different places docs not 
hold at the same place. That is to say, years of largest 
annual variation of monthly mean temperature are not 
years of largest variation of monthly mean pressure, and 
in some cases (as at Trevandrum) the range of monthly , 
mean temperature may be nearly twice as great in one . 
year as in another.* ' 

No better example, however, of the relation of the two 
oscillations to local conditions can be given than that 
presented by the variations at two stations vvijhin sixty 
English miles of each other, Trevandrum witliin four 
miles of the sea on the western side the Ghats, and 
PalJamcottah on the eastern side, nearly in the centre of 
the burning plain of Tinneveliy, and about 13' north of 
Trevandrum. The monsoon, which cotnmenccs in the 
end of April on the western side of the Ghats, is not fell 
at Pallaracottah ; the annual range of temperature is thus 
much greater than at Trevandrum. The following are 
the mean ranges at Pallamcottah, .derived from three 
years’ observations by Col. W. H. Horsley, of the 
Madras Engineers, to w hose kindness I owe them.’* The 


Trevandrum ranges are placed beside them for com^ 
parison ; — 


Lat. N. 

Ranges. 

L-ong.JS.. 

Barometer. 

Thermo- 

meter. 

Bar. range 

for r* V. 


. / in. 


in. 

Pallamcottah ... 8 44 

77 4S 0 241 

IO| 

0*023 

Trevandrum ... 8 3X 

77 0 j 0*113 

4*8 

0*023 


It wdll be seen that the ranges at Pallamcottah are 
more than double those at Trevandrum. The consequence 
of this remarkable fact is that, with an equal mean pres- 
sure at the two stations, the monthly mean pressure at 
Pallamcottah must be 0*065 inches greater in January 
and 0*065 inches less in June than at Trevandrum, and 
that the oscillations appear independent of the laws of 
equilibrium of pressure in gases.* 

That the higher pressure in January at Pallamcottah 
does not depend on the lowness of the temperature in 
that month is proved by the fact that at Trevandrum, 
sixty miles distant, the mean temperature for January is 
more than 4“ F. lower, and the pressure, instead of being 
higher on this account, is really more than half a tenth of 
an inch of mercury lower than at Pallamcottah for the 
same level. 

The question which is now particularly before us refers 
to the yearly mean pressures. As the exact height (above 
sea-levcl) and index-error of Col. Horsley’s barometer arc 
unknown to me, and the direction of mean isobars can be 
determined with any accuracy only from observations 
with standard instruments, whose heights above the sca- 
Icvel have been ascertained by levelling, I have employed 
for their determination observations made at the three 
observatories of Trevandrum, Madras, and Bombay, 
which fulfil the requisite conditions. The following are 
the mean pressures and mean temperatures at the 
stations ; I havT added a near approximation to the mean 
pressure at Singapore.' 

barometer. Therm 'jmclcr. 

in. ♦ 

Sinja]>:jrc 29*904 ... 80*3 Falir, 

Trevandrum ... 29*878 ... 78*4 ,, 

Madras 29*864 ... 83*0 ,, 

Bombay 29*846 ... 79*0 ,, 

When the latitudes and longitudes given previously are 
, considered, it will be seen that the mean pressure dimi- 
i iiishcs from the ccpiator at the rate of 0*003 inch for each 
; degree of latitude ; and that the yearly mean isobars 
! run parallel to the equator (this conclusion is independent 
! of the mean for Singapore). It will be seen also that 
the yearly mean isotherms do not lie parallel to the 
I equator, their directions being determined chictly by 
i local conditions. 

As the difference of latitudes of Trevandrum and 
Pallamcottah is only 13', the difiercnce of yearly mean 
pressures should, by the preceding result, not exceed 
0*001 inches, while the mean temixjratures differ by 


• * From means of five years' ob-serv atim^ at .Sin;fap >re and Catherinenburg, 
six years at Pekin, twenty-six ycar^ at U jtnbuy, ycar,i at Trevandruiii, 
and fourteen years at Madras. 

*’ When the twenty-^x years* obscrvaii- jns at IJ /mbiy are placed in two 
groups, one with the Iarge.st, the other with the sin;*!lv.>t annual variatio*’ 
monthly mean temperature, I find ili" fyll >wi;)j( rjn;;cs of the monthly 
means, derived in each case from the means of thiriti-ii ycarj' observations 


Ranges of 

'lempcraturc. 

Pre^i.sure. 

in. 

Maximum 

. ... 12'6 

... 0 * 2>5 

Miaimum 

. ... 9*9 

... 0*239 

Difference 

. ... 2*7 

... 0006 


The difiference of ranges of pressure fur 2*^7 at Bombay at the r.itc of 
0 025 in. for i" should be 0 067 in. The diffeience of pressure found is in the 
right direction, is not one*eleventh of what it should be if the two were 
leu^d as cause and effect, or even if the two were exact measures or vari- 
sUioD of a single caase. , ... . 

3 The appr.>x!matc height of Pallamcottah above the sea-level is 125 feet : 
that of the Trevandrum barometer being rjj feet. 


nearly 7** Fahr. ’ 

Wc may conclude, then, that, whatever may be the 
j apparent relation of the annual oscillations of pressure 

^ I do not enter at present into the considcnition of the pressurc-osdlla 
tion from lo a.m. to 4 r.M , which appeals to »hi>w a .simiiar relation t j the 
tcniperaiurc-oscillation. • ^ 1 

'* The mean prc.ssure at Singapore is corrected by + 0*020 in. fiu* reduc- 
tion lo sea-levcl, a correction which it U believed is near the truth, rhemciui 
temperatures have received no reduction to sca-lcvel at three .stations as the 
heights arc smalt, from 20 to 37 feet. That for Ire vandnim lias been 
mcreased by o“*C F. (height 133 feet) as an approximate reduction to the 
height of the other stations. Ilie Madra*. barometric met-in is corrected for 
indcx-ciTor by — 0*005. See Introd. Madras < )bs. 1851-55. 

3 Since by the annual oscillations i* Fahr. is eciui valent at both stations tc 
0*033 inches of mercury, if Mr. ChamberH* analogy held, the yearly mwi 
pressures should differ by 7 X 0 033 = 0*161 Inches. The mean batometn* 
pressure, corrected approximately for height at Pallamcottah, u very n^l 
the same as at Trevandrum. This is independent of the conclusions froi 
the dircclion'i of the isobars. 
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|d temperature^ this relation does not hold for the 
arly means ; that is to say, it does not follow that a 
yearly mean pressure should indicate a low yearly 
5i^an temperature, and vice versL 
. We may, however, arrive at a satisfactory answer to 
original question by an examination of the variations 
yearly mean temperature at the different stations. It 
H^st be remembered that the relation of the oscillations 
monthly mean pressure to those of monthly mean 
^ttaperature are deduced from the variations shown by a 
thermometer four or five feet from the ground. Does 
the thermometer at any station, or at a combination of 
stations, show a high yearly mean temperature with a 
low yearly mean pressure, and vice versd ? I have given 
the variations of yearly mean temperature (A T) at differ- 
t^pt stations, and it requires only a cursory examination 
them to see that there is no such relation. There is, 
however, another fact of very great importance to be 
4educed from the values of AT, and that is, the very 
great constancy of the yearly mean temperature at all the 
stations, in spite of the known considerable variations in 
the amount of rain and of other meteorological results 
from year to year. 

It may be asked how we can explain the facts which 
seem to relate the annual oscillations of the mean pres- 
sure and mean temperature with the independence of the 
variations of the yearly means. As an illustration we 
can suppose that with a strong wind and high tempe- 
rature the height of the tide may be increased at a certain 
port, while a following north wind with low temperatures 
will diminish the height at low water ; we should in such 
a case, especially if the temperature varied with the force 
of the wind, have a larger oscillation of the water with a 
larger oscillation of temperature : we would not, however, 
attribute the high tide to the greater heat ; we can also 
conceive that the mean temperature might, in the case 
supposed, vary, but the level of the ocean would remain 
constant. Other illustrations might be suggested. 

The conclusions at which I have arrived are : — 

1. Tliat the years of greatest and least mean baro- 
metric pressure are probably the same for all India. 

2. Therefore, that the apparent relation to the decen- 
nial period found by Mr. C. Chambers for Iloinbay holds 
for all India. 

3. That the annual oscillations of monthly mean 
pressure and monthly mean temperature have nearly a 
<onstant ratio in India. 

4. That these oscillations depend on local conditions 
in the same latitude, at places quite near each other, 
which are independent of the heat emitted by the sun. 

5. That the yearly mean isobars run parallel to the 
equator in India and are independent of local conditions. 

6. That the directions of the yearly mean isotherms 
vary with the local conditions. 

7. That there is no relation between the variations of 
yearly mean temperature and yearly mean pressure. 

Joiix Allax Broun 


THE SIZE OF THE TIGER 

T N a work on the tiger, published in 1875,^ i made the 
* following remarks in reference to the size of the 
animal : — 

The size of the tiger varies : some individuals attain 
^eat bulk and weight, though they are shorter than 
others which are of a slighter and more elongated form. 
The statements as to the length they attain are conflicting 
and often exaggerated ; errors are apt to arise from 
measurements taken from the skin after it is stretched, 
when It maybe 10 or 12 inches longer than before 
temoval from the body. The tiger should le measured 
from the nose alonq the spine to the tip of the tail as he 

* Royal Tiger of Bengal, pp. 29. 30. 


lies dead on the spot where he fell before the skin is re- 
moved. One that is 10 feet by this measurement is large, 
and the full-grown male does not often exceed this, though 
no doubt larger individuals (males) are occasionally seen, 
and I have been informed by Indian sportsmen of reli- 
ability that they have seen and killed tigers over 12 
feet in length. The full-grown male Indian tiger, there- 
fore, may be said to be from 9 to 12 feet or 12 feet 
2 inches, the tigress from 8 to 10 or perhaps in very rare 
instances 1 1 feet in length, the height being from 3 to 3 J, 
or, rarely, 4 feet at the shoulder.’* 

The point I now especially desire to elucidate as it has 
been the subject of discussion, but is one that has never 
yet been satisfactorily settled, is the greatest length the 
tiger attains. 

Jerdon and others say that the average size of a full- 
grown male tiger is from 9 to 9J feet in length ; and Jerdon 
remarks that he has not seen any authentic account of a 
tiger that measured more than 10 feet and 2 or 3 inches. 

I agree with Jerdon that 9 to 9J or 10 and 2 or 3 inches 
are the lengths attained by the majority of tigers met 
with ; but the occasional occurrence of tigers of upwards 
of 10 feet 2 or 3 inches (the authenticity of which is 
doubted) is attested by the evidence of several competent 
and reliable observers, who are quite aware that the 
measurements should be those of the animal as he lies 
where he fell, and before being despoiled of his skin, and 
that measurements of the skin after removal are decep- 
tive. 

I have taken some pains to ascertain the views of those 
who are most likely to be well informed on the subject, 
and I add the results of my own observations during 
considerable experience in Bengal, Oude, and Nepal ; it 
would seem that the evidence wanted by Jerdon is forth- 
coming, and that tigers above 10 feet 3 inches, ii 
feet, and even 12 feet, are occasionally met with, and 
have been accurately measured, 

I may remark that it is very possible that like boars, 
and other animals, they may differ in size accordingto 
locality, food, and other conditions of life; and that 
such being the case, it is probable that tigers of one pro- 
vince or district may exceed those of another in size. 
Indeed I am inclined to believe that such is the case, 
and that therefore those who contend for the larger may 
be equally right with those w'ho maintain the smaller 
measurements. I am rather inclined to agree with Mr. 
C. Shillingford, who suggests the possible progressive 
degeneration of the tiger ; what, certainly, according to 
some, obtains in the case of stags in the continuously 
over-shot deer forests of Scotland, may also be going on 
in the tiger of the much-hunted jungles of India. How- 
ever this is A mere suggestion, but be it as it may, the 
inches of the big tiger are, I think, an ascertained fact, 
for it can hardly be maintained that the authorities who 
vouch for it are either mistaken or misinformed, or that 
they do not know how to measure a tiger accurately. 

Sir G. Vule, K.C.S. I., Bengal Civil Service, says : 

I never had the luck to faU in with a 12-foot tiger 
II feet odd inches I have killed twice or thrice. 1 
have heard once, at least, of a 12-foot fellow fairl) 
measured, and I cannot see w^hy there should be anj 
doubt as to the occasional occurrence of such exception! 
to the general rule.” 

Col. George Boileau, Bengal army, says he killed i 
tiger at Mutearab, in Oude, that was well over i: 
feet. He writes I can speak positively as to th< 
size of the tiger — his length was well over 12 fee 
before the skin was removed. He was, of course, quit« 
an exceptional size, and unequalled, so far as my own 
experience goes, which extended over seventeen years d 
constant hunting after the species. IMy own experienct 
of the ^size of tigers is that, in the female, the size runi 
from 8 feet to 9 J feet — the latter exceptionally large ; in th( 
male, from 9 feet to 1 1 feet ; a w'cU-growm adult tiger 1 
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seldom less than 10 feet in len^h. I speak of hunting- 
grounds frequented by myself (chiefly Oude and Nepal 
Terai), for no doubt the size varies according to locality, 
abundance of food, and its reverse must of course pro- 
duce their usual results/’ 

Col. Sleeman, Bengal army, says: — don’t remem- 
ber having killed a tiger measuring more than 10 feet 
6 inches in his skin, but 1 have seen skins of tigers 
1 1 feet 6 inches in length, and once, at Dinagepore, in 
Bengal, over 12 feet. I have the skin of the largest 
tiger I think I ever saw, and it measures 12 feet 2 inches. 
This tiger was killed near Jubbulpore, in Central India, 
by an old Thakoor sixty years of age, and I preserve the 
skin as a trophy of native pluck and vigour in age.” 

The skins above alluded to were, no doubt, stretched, 
and therefore do not prove more than that they were 
taken from large animals, which may have been probably 
between 10 and 1 1 feet in length ! 

Col. J. Macdonald, Bengal army. Revenue Survey, 
says; — '‘The largest tiger I have ever measured out of 
seventy was 10 feet 4 inches, and out of all these only 
three have touched 10 feet. But I do believe that tigers 
have exceptionally reached 12 feet.” “The skin of 
a tiger ten feet in length, as he lies dead, would stretch 
to nearly twelve feet, but after curing it returns to nearly 
its normal size. I have often measured the distance 
between a tiger’s marks on the ground; average and 
large animals are from 4 feet 4 inches to 4 feet 8 inches ; 
well ! I once found marks 5 feet 10 inches apart, this 
must have been the mark of a gigantic beast — the breadth 
of the impression of the fore paw, and the depth of the 
impression, showed his great size and weight. This was 
in the Sunderbunds. Mr. M., of Morel-Gunge, told me 
that once when going through a narrow creek in the 
Sunderbunds, he saw a stupendous brute, far exceeding 
in size anything he had before seen in tigers or could 
have believed possible. The heaviest male tiger I have ■ 
seen weighed 448 lbs., the lightest, a tigress, 242 lbs.” 

The Hon. R. Drummond, B.C.S., late Commissioner, 
Rohilkund, says : — 

"I hare never seen a 12-foot tiger. The largest I ever 
shot was 1 1 feet 9 inches as he lay on the ground imme- 
diately he was shot, and before being padded, I mea- 
sured him because 1 was struck with his large size.” 

F. B.Simson, Esq., B.C.S., says : — “ I have killed or been 
at the death of about 180 tigers ; 1 never actually handled 
one II feet long, but I fully believe that they reach that 
length occasionally, and every now and then a monster 
is found. The largest skins by far I have seen, came 
from China. I give you the exact measurements of 
several I have killed and fairly measured immediately 
after death, and before they were padded with dates 
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“All these were killed on the churs of the Megna, 
between Backergunge and Noakhally. In later years 1 
killed tigersin Purneah, Docca, Mymensingh, and Assam, 
but their exact dimensions were not recorded I do not 
"emember any exceeding generally in size the measurc- 
nents I have given. I once killed a tiger which stood 
almost 4 feet at the shoulder. 

“ I have often been referred to about hogs. I have 
taken about 900 first spears, and bunted in nearly every 


zillah in Bengal, but I never speared the boar that would 
not have walked under a standard of 3 feet 3 inches. 
This statement has disappointed many ; but the facts are 
at your service, and you may use my name to authenti- 

I cate them when you choose.’^ 

Major-General Sir H. Green, K.C.S.I., CB., Bombay, 
says;— "The biggest tiger 1 was ever at the killing of 
was in 1848, near Surat, and it measured , 

12 feet 4 inches. I heard by last mail from Claude Clerk 
at Hyderabad, who said he had just killed, to his own 
gun, the biggest tiger Ae had ever seen, as it measured 
II feet 6 inches before skinning.” 

Sir H. Green also writes : — “ I inclose a letter from 
Col. Stewart regarding tigers, and 1 have made many 
inquiries about them since, and there can .be no doubt 
that a 12-foot tiger is very rare, although I have no 
doubt there are instances of that size having been ex- 
ceeded. I find, by reference to my journal, that I have 
a record of some I have killed, and that the one I men- 
tioned as 12 feet 4 inches, pegged out, measured, before 
skinning, ii feet ii inches. Measures before skinning : — 

11 feet II inches. 

10 „ II „ 

9 „ 9 

9 i» »» • — Ti.^res<?. 

9 »» 3 II 

^ b ,, . — Tigress; pulled down my elephant.” 

Col. D. G. Stewart writes : — “ I hare never seen or 
heard of a bofia fide 12-foot tiger, />., as he lay in 
his skin. The largest I ever saw or killed was, as he lay, 

I I feet and ^ inch. I have personally measured eighty 
tigers or more of my own shooting, and the dimensions I 
have given are those of the largest of my victims. 1 
saw a skin in San Francisco, ofa Chinese tiger, which might 
have been 12 feet long in life. I never saw anything 
Indian to approach it. The Chinese skin was fairly 
treated, had breadth as well as length, the fur was long 
and soft. The average size of large males in the Central 
Provinces I found to be 10 feet 6 inches to 10 feet 
8 inches ; the tail had a good deal to do Avith the last two 
or three inches. The largest tigress I killed was, I think, 

j 9 feet 3 or 4 inches, but I speak from memory. Of two 
I males the girth of the fore-arm of one was 48 inches, the 
I average being 32 to 34 inches. One of the most remark- 
I able measurements is that of the tail Avhere it joins the 
' carcass. I have repeatedly found it in males 12 inches.” 

The Hon. Sir H. Ramsay, K.C.S.I., C.B., Commissioner, 
Kumaon, writes ; “I have always understood that Bengal 
tigers are larger than ours in the north-west. The largest 
tiger 1 ever killed measured 10 feet 5 inches, and I consider 
anything above 10 feet a large tiger ; a tigress very seldom 
gets beyond 9 feet. I have heard of Bengal tigers measur 
mg 12 feet. G. tells me his father, a Bengal civilian, shot 
a tiger that measured 12 feet 4 inches, but 1 never shut in 
Bengal.” 

Mr. C. Shillingford, indigo-planter, Purneah (with 
whom I have shot many tigers) says ; “ My experience 
extends over thirty-five years, during which 1 have shot 
more than 200 tigers. In 1849 I shot one of the largest 
tigers I have ever seen, with a party of four. He 
measured, as he felly 12 feet 4 inches, was \'cry old, and 
his marks had become faint ; the hair as short, like that 
of a greyhound. I shot another tiger which measured, as 
he fell II feet 10 inches, and another in 1855, ii feet 
4 inches ; several of 10 feet 6 inches and 10 feet. The 
majority of male tigers seldom exceed 10 feet, and many 
attain only 9 feet 8 inches or 9 feet 10 inches.” 

Gumming says he has shot a few over 1 1 feet, and gives 
three instances— one at Rohinipore, 1 1 feet 4 inches : one 
at Kaliastrich in 1865, of 11 feet 2 inches; and another 
at Gour in 1871. My nephew has also shot one or two 
over II feet. 

I think these very large tigers are rare, and are only to be 
found in the Ganges churs ; I am also inclined to believe 
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^at they are degenerating, as 1 have not shot large ones 
jSr several years : or it may be that there is a keener set 
^ sportsmen now-a-days, and no sooner is a tiger heard 

y than he is shot. The tigresses are seldom over 
feet, though I have known some that attained 9 
to 9 feet 6 inches. Gumming says he has seen 
the claw-marks of a tiger on a tree 18 feet high. The 
tnen who are difficult to convince about the large tigers 
are those who have shot them in hills and rocky places, 
and those tigers are of a different class and seldom grow 
large.” 

Major Bradford, C.S.I., of the Political Service, says: 
“ 10 feet 5 inches was the largest tiger I ever saw ; but I 
sent the question to Martin and inclose his reply and the 
inclosures to it. I remember hearing of the immense 
tiger White speaks of.” 

Col. C. Martin, C. I. Horse, says he shot a tiger at Putul- 
ghur 10 feet in length, and alludes to a large tiger shot 
near Goona by Mr. White, which was measured by Mr. 
Angelo, and is described as follows by the latter gentle- 
man : ”1 can remember, beyond all doubt, the length 
was 12 feet 4 inches from tip of nose to tip of tail ; 2 feet 
2 inches from ear to ear ! The direct breadth of wrist 
8 inches, spread of foot 10 inches, heel to withers 4 feet, 
and the tail was 3 feet in length.” 

These measurements were recorded in the DMi 
Gazette^ but there is some doubt as to their accuracy ; 
so that they may hardly be regarded as proving more 
than that the tiger was a very large one. Col. Martin 
says, in a subsequent letter, “ W.’s tiger, which I had 
always thought 12 feet 4 inches, is no longer to be relied on 
for scientific inquiry, though it probably exceeded lofect.’^ 
Lieut. James Ferris, H. Army, says : “ I have had a good 
deal of experience, as 1 have shot in the Central Provinces, 
and for several years in ( )ude and Nepal. The largest tiger 
1 know of was shot by Wilkinson, in 1873, Nepal, he 
measured 10 feet 4 inches from tip of nose to tip of tail. 
Wilkinson, who has shot more tigers than most men in 
India, told me this was the largest he had ever seen ; the 
largest tiger I ever shot myself I got the same season in 
Nepal ; he measured 10 feet 2 inches —he was considered 
a monster. The tigers in Lower Bengal may be larger, 
but in the Central Provinces they are certainly smaller ; it 
depends a great deal on how the tiger is measured.” 

Gen. Ramsay, Bengal Army, says : ‘‘The largest tiger 
I ever saw I shot in conjunction with Col. Stewart, a fine 
old sportsman, who died many years ago at Benares. 
The tiger was not found for some days, Avhen he was dis- 
covered dying from loss of blood and starvation. The 
skin was removed, and measured 12 feet from the nose 
to end of tail.” This skin was no doubt stretched. “A 
tiger of 10 feet 6 inches is a very fair sized tiger. Tigresses 
seldom grow so large.” General Ramsay adds: “My 
friend Col. H, Shakspeare writes me that ‘the two 
largest tigers he ever killed were, when brought in and 
measured, 1 1 feet 8 inches and 1 1 feet 6 inches respec- 
tively — the latter a tigress.’ He does not think he has 
ever seen larger ones. There probably are tigers that 
measure 12 feet or more, but they would be very rare.” 

Mr. F. Buckland has kindly given me the following 
extract from his “ Curiosities,” 1866, in regard to a tiger 
shot by Col. Ramsay, who says that he and Major B. 
shot a tiger at Huldwana, in the Kumaon Terai, that they 
estimated to be about twelve years of age, and was of the 
following dimensions : — 

Length from nose to end of tail 

,, of tail 

Height from heel to shoulder 
Girth of body behind shoulder 
„ forearm 

$9 neck 

From ear to ear 

Length of upper canines 
9 9 lower „ 

99 claws 


in. 

o 

9 

7 

3 

loi 

h 




On referring to some of my own tiger shooting notes I 
find that I have recorded the following measurements : — 


Ou(fe Terai, 1855 


1. 



ft. in. 

2 5 

2. 

,, 

8 0 

3- 

Tigre.ss, very large, pregnant ith five cubs, 


4* 

measurement not preserved. 

Tiger 

10 0 

5- 

Tigress, large, l)ut measurement lost 


6 . 

Tiger 

9 0 

7. 

Tigre<-s 

8 10 

8. 

,, 

8 11 

9. 

,, 

8 9 

10. 

Tiger, cub 

5 9 

11. 

,, 

9 7 

12. 

,, ... ... ... ... ... ... 

9 II 


OnJe Terai, 1S57 


13- 

Tigress 

8 0 

14. 

Tiger 

8 3 

J5- 

Tigress '' ith three cubs 

8 10 

16. 

Tiger T.o.st measurement. 

17* 

'I'igress 

ditto. 

18. 

,, 

ditto. 

19. 

Tiger 

ditto. 

20. 

Tigress, very large, pulled G.’s elephant dowi 

n, 


lost measurement. 


21. Tiger killed in Hangua (drive) from a tree, very large. 


22. Tigre s ) 

MiiLiah, Bengal, 1870 

Mca'^urements lost. 

23- >f \ 

24. Tiscr ... 

Ulivar 

Measurement lo.st. 

25. Tigre'Js 

Pitrucah, Bengal, 1869 
S 

2 

26. Tiger . . 

10 

0 

27. Tigre.ss 

8 

7 

28. ) 

29. M 1 

Measurement lo t. 

30. „ ) 

31. Tiger ... 

10 

8 

32. ’rigress 

Purneah, 1871 

9 

0 

33* »» 

7 

6 

34- 

7 

8 

35* M 

8 

8 

• 

36. Tigress 

Glide and Nefal, 1S71 
8 

9 

37. Tiger T.. 

9 

7 

38. Cub ... 

5 

5 

39* »» 

5 

8A 

40. Tigiess 

8 

7 

41. » 

8 

6 

42. Tiger ... 

9 

6 

43. Tigre.ss 

8 

8 

44. Tiger ... 

10 

0 

45. ft 

7 

0 

46. Small cub 

47. Tiger .. 

9 

4 

48. Tigress (1 killed her viih a single bullet in 

the neck) 8 

II 

49. ( Her 1 

6 II 

50. < three ► 

6 

5 

51. ( cub^. 

6 

10 


These are all the notes I can lay my bands on at pre- 
sent. The largest tiger was 10 feet 8 inches, the largest 
tigress, 9 feet. Both were Bengal Purneah 
My own experience, therefore, confirms so much of 
Jerdon’s estimate as that the tiger averages from o t o 9} 
feet, the tigress between 8 and 9 feet; but that which he 
and others doubt, viz., that tigers do occasionally atUin 
the length of upwards of 10 feet 3 inches and even ii feet 
or 12 feet, and the tigress up to 10 feet or even more, is 
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concliisirely attested by the evidence of the gentlemem 
whose statements 1 have quoted. 

I am indebted to Sir Dighton Probyn for an interesting 
letter from Capt. Gerard, of Goona, a high authority on 
Indian felid?e. He expresses his belief that tigers seldom 
if ever exceed Jerdon's measurements, a tiger of 10 feet 
I inch being the length of the largest he has ever killed 
or seen. He refers to examples of large tigers described 
by various observers, but he doubts the accuracy of the 
measurements, which he thinks may have been uninten- 
tionally exaggerated. His own experience is very large, 
his accuracy as an observer well known, and his opinion 
cons^uently of much value ; but it is hardly sufficient to 
invalidate that of others who are no less competent to 
note and record facts, and who certainly give a greater 
length, as the extreme growth of the tiger, than that 
within which Capt. Gerard limits him. The matter then 
stands thus : Mr. C. Shillingford, Col. G. Boileau, and Sir 
C. Reid,‘ vouch for tigers of over 12 feet. The same 
gentlemen, with Sir H. Green, Sir G. Yule, the Hon. R. 
Drummond, Col. D. G. Stewart, Mr. Cumming, and Col. 
Shakespeare vouch for tigers of ii feet and upwards. 
The above, with Col. J. Slceman, Sir Joseph Fayrer, Mr. 
B. Simson, and the Hon. Sir H. Ramsay vouch for 
tigers of 10 feet 5 inches and upwards, all from measure- 
ments taken before the animals were skinned. Unless 
these gentlemen, all of whom arc accustomed to shoot 
and measure tigers, were mistaken^ the question of length 
may, I think, be regarded as decided beyond dispute. 

In conclusion, after thanking sincerely those gentlemen 
who have given me information derived from their own 
experience, I would just say that the mere length of a 
tiger is not necessarily an indication of its real size. The 
tail is included in the measurement— so tiger hunters 
have ruled that it shall be — but the tail is a somewhat 
variable element ; in some it is long, in others short, and 
it is quite possible that a 9-foot 6-inch tiger with a short tail 
may be heavier, stronger, and larger than a lo-foot tiger 
with a long tail. No doubt anything Over 10 feet is very 
large, and those of ii or 12 are rare and exceptional, 
even though part of their great length may be assigned to 
an immensely long tail. But I think that, while making all 
allowances for errors of measurement — which doubtless 
are not uncommon, though unintentional— there is still 
sufficient evidence from accurate measurements to show 
that tigers may exceed 10 feet 3 inches, and that a 
few— perhaps rare and exceptional instances— do exceed 
even II and 12 feet. J. Fayrer 


T/r£ TELEPHONE, ITS HISTORY* AND ITS 
RECENT IMPROVEMENTS^ 

II. 


I N the preceding article wc traced the history and 
development of the magneto-telephone. This in- 
strument, even if it served no other purpose, has given to 
physicists a galvanoscope of surpassing delicacy. In the 
columns of this journal (vol. xvii. p. 343) Prof. Forbes 
showed how the feeblest thermo-electric currents could 
be detected by its means, whilst the subsequent discovery 
of the microphone was but another application of the 
same fact. This latter instrument and the early history 
of the carbon telephone we now propose to consider. 

In the spring of the present year Mr. W. H. Preece 
startled every one by announcing that Prof. Hughes, the 
well-known inventor of the type-printing telegraph, had 
discovered that a couple of bits of charcoal, or a few 
fragments of metal in loose contact, when in circuit with 


* Since wrltlnc the above I have been informed by General Sir C. Reid, 

K.C.B., Bengal Army, that he has shot, and measured before the skin was 
removed, in the I)h»>on a tiger of xa feet 3 inches. , , 1 • m 

* The faking Telephone, Talking Phonograph, and other Noyelues, 
^ G. B. Prescott. Illustrated. (New York: Appictons, 1878.;^** U 
TiUphomt le Microphone, et le Phonographe,'* par Le Comte lb. du 
Jfoncel. (Hachette, 1878.) Continued from vol. xvm. p. 700. 


a telephone and a voltaic cell, were able to reveal the’^ 
faintest tremor or even to transmit the sound of the voice 
itself. Universal interest was excited by this discovery ; 
a direct transformation of sonorous vibrations into elec- 
tricity was supposed to have been discovered, but soon it 
became apparent that the explanation originally suggested 
was untenable, and that the true theory of the microphone 
was to be found in minute variations of current strength. 
The quivering of the loose fragments produced variable 
degrees of contact or of pressure, and the marvellous 
sensitiveness of the magneto-telephone revealed these 
otherwise inappreciable fluctuations in the resistance of 
the circuit. 

On account of its sensitiveness, the microphone has been 
suggested as likely to be of use in auscultation.^ M. da 
Moncel gives a form of stethoscopic microphone made by 
M. Ducretet, and shown in Fig. 2. The microphone 
pencil, c, rests upon a lower plate of carbon, p, which is 
adapted to a caoutchouc capsule, T, and this again is con- 
nected by a flexible tube to a second capsule, t', which 
can be applied to different parts of the body of the 
patient. Although the sensibility of the microphone can 
to some extent be regulated by the counterpoise, P o, yet 
still the objection to this apparatus is its over sensibility, 
for it reveals every noise or tremor, so that it is difficult 
to distinguish one sound from another. It is not 
impossible, however, that this or some other arrange- 
ment of the microphone may ultimately be found to 
yield important results in the hands of a physician 
who has made himself skilled in its use. At the same 
time we must bear in mind that, after its employment in 
a surgical case by Sir H. Thompson, the large expecta- 
tions that were formed of the microphone as an exploring 
instrument in surgery have not as yet been fulfilled. Wc 
are not aware whether the microphone has been tried by 
seismologists, or by military men to detect the mining 
operations of an enemy, though we should fear the same 
causes that operate against it elsewhere might also occur 
wherever it is emplo3'ed. The disturbances to which the 
instrument is subject are most conspicuous when the 
microphone is used, as it can be, to transmit speech. 
Nevertheless a particular arrangement, designed by 
Mr. Hughes (Fig. 3), gives fair results. The two- 
fragments of carbon are shown at c D, the upper one 
being attached to a light metal arm A B, controlled by a 
spring R, the tension of which is regulated by a screw f. 
The whole is inclosed in a light wooden box H I G, sur- 
rounded by a second box u j i., the end of which is 
left open. A single carbon only, may even be used, 
touching the metal arm, as is shown at E. In this case 
the carbon is supported by a strip of paper gummed to- 
the bottom of the box. Loud as is the articulation trans- 
mitted by means of this arrangement, the noisy roar 
which accompanies it, from tremors picked up by carbons, 
render many words quite inaudible in the receiving tele- 
phone. So far, in fact, the microphone has not proved 
a practical instrument ; it seems, however, likely to be- 
come a useful adjunct in physical or physico-chemical 
researches. In any case science is indebted to Prof. 
Hughes for first making known an entirely novel, simple, 
and delicate instrument for the detection of minute 
mechanical motions. 

We say first making known, for some twelve months- 
before Prof. Hughes published his descriptiori of the 
microphone, an arrangement designed by Mr. Edison was 
singularly like the microphone in its extreme delicacy to 
the minutest tremor. A couple of inches of silk ribbon 
rubbed with plumbago and made stiff with gum, was laid 
upon two metal supports joined in circuit with a telephone 
and a small battery. Such an arrangement not only de- 

’ Apropos of the microphone a literary friend sends me the following 
extract from an ancient Turkish tract containing an exposition of the Moslem 
creed " He (Allah) hears alike the loudest and gentlest sounds and sees all 
things, even the walking in a dark night of a black ant on a black stone, and 
hears the treading of its feet, and this without eyes or cars. 
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tcctcd the slightest vibration but was capable of trans- 
mitting speech with remarkable loudness. Although this 
result has hitherto been unpublished, an application of the 
same principle was made by Mr. Edison in his “ carbon 
relay/’ a reprint account of which was published in the 
Telegraphic JournaliQx]\\y i, 1877, and the simple form 
of this relay (Fig. 4) resembles in construction and in 
winciple the so-called hammer and anvil microphone. 
Edison’s carbon rheostat, lately illustrated in our pages, 
also depends upon the same principle, namely, 
the compression of a semi-conductor, such as 
carbon, increasing its conductivity, a diminution 
of pressure increasing the resistance. It is true 
that it has been suggested that a rheostat of this 
kind was made by M. CMrac in 1865, but so far 
as we have been able to ascertain, no mention is 
made of varying pressure in the use of Cldrac’s 
instrument, but simply the difference in the resist- 
ance of columns of plumbago of varying length. 

The curious effect of pressure on the electric 
resistance of semi-conductors was noticed so long 
ago as 1856 by M. du Moncel, who wrote as 
follows in the second edition of his Expose des 
Applications de VElectricit^ ’ * (vol. i. p. 246) : — 

“ Une chose assez curieuse, et qui parait etre au 
premier abord en contradiction avec la thdorie 
que Von s’est faitedel’^lectricitd, e’est que la plus 
ou moins grande pression exerc( 5 e entre les pieces 
de contact des interrupteurs influe consid^rable- 
ment sur I’intensit^ du courant qui les traverse. 

Cela tient souvent h ce que les mdtaux de Tinter- 
rupteur ne sont pas toujours dans un ^tat parfait 
de d< 5 capage au point de contact, mais, peut-6tre 
aussi h une cause physique encore mal appr^ci^e.” 
Subsequently, in an elaborate memoir on the 
electric conductivity of bodies, the same dis- 
tinguished author wrote : — “ La pression excrcce 
sur les electrodes joue un grand role sur la con- 
ductibilit^ de celui-ci quand il cst susceptible d’une 
certaine compression, comme les bois, les corps 
mous et pAteux et ceux qui sont rdduits h un grand 
dtat de division.” In 1873 Edison states (Prescott, p. 223) 
that he independently discovered “ the peculiar property 
which semi-conductors have of varying their resistance 
with pressure while constructing some rheostats for arti- 
ficial cables, in which were employed powdered carbon, 
plumbago, and other materials in glass tubes.” 

In January, 1877, Edison states that he first ap- 
plied to telephonic purposes the effect of pressure on 
carbon. It will be remembered that the principle of 
Gray’ s telephone was the variations in the resistance of 
a liquid, proportional to the motions of a diaphragm 
vibrated by the voice, but that the decomposition of the 
liquid by the current introduced practical difficulties in 
the working of this arrangement. Casting about for a 
means of overcoming this difficulty, Edison recalled his 1 
early observations on the electrical properties of carbon, 
and, encouraged by his prclimmai7 trials, was led 
onwards step by step, his unwearied efforts being at last 
crowned by the construction of his carbon telephone, 
towards the close of last year. In another article w^e 
shall trace the evolution and present achievements of the 
carbon telephone, an instrument which we believe is 
destined to have a great future. 

In conclusion, it is interesting to note that just as Gray 
and Bell were both led to the discovery of the principle of 
an articulating telephone through working at the important 
problem of multiple telegraphy, or the simultaneous 
transmission of several different signals on one wiie, so, 
too, Edison travelled in the same direction. In Pres- 
cott’s work he writes ; “ Some time in or about July, 
^075, 1 began experimenting with a system of multiple 
telegraphjr which had for its basis the transmission of 
acoustic vibrations.” His transmitters were a chord of 


*3 


tuning-forks maintained in vibration by the action of a 
current ; the current not being interrupted at each vibra- 
tion, but made to vary in strength ; nis receivers con- 
sisted of electro-magnets acting upon iron diaphragms, 
which closed the end of a series of resonant tubes. In 
practice difficulties arose, but the system contained two 
important features. 

These were, first, the employment of undulatory electric 
currents, an electrode attached to one prong of the trans- 



2 — Ducrctft’s sictluscopic microphone. 


mining fork being made to vary the resistance of the 
circuit by vibr.'iting in a \ essel of water, an idea which 
Edison claims to have patented as early as 1873 *, and the 
second is the use of an iron diaphragm and adjacent 
electro-magnet as a receiver. Substituting a membrane 
moved by the voice, the transmitter becomes the same 
as that patented by Gray in 1876, and the receiving 
instrument is similar to that used in the magneto-speak- 



I JG. 3 —Hammer and anv*l microphone as arrang^ed for transmitting 
••peech. 

ing or Bell’ s telephone. Hence, if these facts are unassail- 
able, and the latter is at present the subject of litigation 
in America, to Edison is also due the happy inspiration 
of first using a thin iron diaphragm as a receiver. At 
the same time Edison, in a recent letter to the present 
writer, remarks, ‘'Bell had the merit of discovering such 
a receiver would act as a transmitter,” and likewise in 
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Prescott’s book, Edison distinctly says ; can lay no 
claim to having discovered that conversation could be 
carried on between one receiver and the other upon the 
xnagneto-principle, causing the voice to vibrate the 
diaphrag^m* . . • My first attempts at constructing an 
articulating telephone were made with a Reis transmitter 
and one of my resonant receivers. My experiments in 
this direction, which continued until the production of 
my present carbon telephone, cover many thousand pages 
of manuscript.” 

This last incidental remark, w'hich there is no reason 
-to doubt, reveals the indefatigable character of the man. 
The public see only the successful results, and many 
doubtless imagine that these spring ready accomplished 
from the fertile brain of Mr. Edison ; the truth is just the 
reverse. It is a trite, but true observation, that success- 
ful work in any direction, and notably in scientific 
discovery, is the result of patient persistent toil. The 
public look at the nugget, but not at the labour that has 
won it. The fields of science are now so well trodden that I 



Fic. 4. — Edison's pressure relay resembling one f >rm of microph* ne. 

discoveries are not to be accidentally picked up, but only 
reward those whose quest is most skilful and diligent. 

The extraordinary succession of valuable discoveries in 
applied science which Mr. Edison has made can only be 
the offspring of incessant work, profound technical know- 
ledge, and that ready resource under difficulties which 
characterises a mechanical genius. The conditions under 
which such a man works are different from those of a 
purely scientific investigator ; the latter publishes his 
researches and thereby establishes his claim to the 
priority of the work he has done ; the former can publish 
nothing till the end he has in view is achieved, and the 
pecuniary benefit accruing from his labours secured by 
legal processes. And because the reward sought in the 
two cases is very different, the investigator must often 
expect to see others reaping the benefit of applications 
that may be made of his observations, and the inventor 
ought not to grumble when he finds others claiming 
credit for work he may previously have done, but fdr his 
purpose found it necessary to keep by him unpublished. 

W. F. 43 ARRETT 


OUR ASTRONOMICAL COLUMN 
The late Solar Eclipse at Watson’s Staiiox.— 
Prof. Watson made such excellent use of the brief period 
of totality in the eclipse of July 29, that it will not be 
without interest to record the circumstances under which 
he observed. In a communication to M. Mouchez he 
gives for his position at Separation, Wyoming Territory, 
latitude 41® 45' 50", longitude 2h. im. 36s. west of Wash- 
ington, corresponding to yh. 9m. 48 'is., west longitude 
from Greenwich. Prof. Newcomb’s corrections to Han- 
sen’s place of the moon at this time are - o’63s. in right 
ascension, and -f 3*3’' in declination ; whence if we take 
loh. 24ni. Greenwich M.T. for a special calculation, w^e 
have for the position of the moon, R.A. 8h. 38m. ir96s., 
dccl. + 19® S' 59 * 3 " Combining this with the sun’s place 
from Leverrier’s Tables and the Nautical Almanac semi- 
diameters, there results 

Beginningof total eclip^^e, July 29... 3h. 13m. 32*5 ) Mean times 

Ending 3h. i6m. 24*0 f at Separation. 

Thus the duration of totality was 2m. 5 1*53. 

If for the Nautical Almanac values we substitute 


Leverrier’ 5 semi-diameter for sun and deduce the semi- 
diameter of the moon from her horizontal parallax with 
Burckhardt’s ratio, we find the times of beginning and 
ending of totality are respectively 3h. 13m. 32*03. and 
3h. i6m. 24‘5s., showing a duration of 2m. 52*55. ; we 
may therefore take 2m. 52s. for the interval which was 
available to Prof. Watson in his search for intra-mer- 
curial planets. The middle of totality occurred at 
3h. 14s. 58*33. M.T. at Separation, or at iih. 44m. 41 ’ 9 ?* 
sidereal time, when the sun’s altitude was 444°, and his 
hour-angle 464° W. 


Calculation of Excentric Anomalies. -- The 
number of bodies in the minor planet group is now 
approaching two hundred, yet so far as their orbits have 
been satisfactorily determined only two or three out of 
this number have the angle of excentricity, as it is 
termed, or sin ~ V, greater than 20'’, which corresponds 
to ^ = 0*342. More than ten years since Mr. Godward, 
of the J\atttical Almanac Office, prepared some tables 
for the direct computation of the excentric anomaly from 
the mean to this limit of excentricity. His process is as 
follows : — 

In orbits where the excentricity is not great, My Uy 
and V being the mean, excentric and true anomalies 
respectively, and <f> the angle of excentricity — 
tan 4 V - tan“ (45° -f 1 <^) tan J M nearly. 

Let M' be an angle such that 

tan 4 V = fan (45® -f 4 tan 4 « 

= taiiS (450 -f I 0) tan [4 M + — M)]. 

Then the Table contains 4 (J/' - M) for any value of <j) 
up to 20®, the arguments being 4 M and 4 
As an example of the use of this Table, suppose the 
excentric anomaly of Juno is required for the time to 
%^hich the elements of the planet are reduced in the 
Appendix to the Nautical Almanac for 1881. The mean 
anomaly (= e - tt) = 168® 39' '43 and 4(^ = 7° 23''22, 
then ^ , 


SM 

84 1972 

4 ( J/' - J/) 

... 11-42 



84 8-30 

Ian \ M ' 

.. . . 0-98858 

tan (45'' >■ \ <?>) 

0*11325 

Ian 

1-10183 

tan \v 

1*21508 

4 « 

85 28 64 

4 7 ' 

8(j 30-74 

U 

170 57-28 

V 

»73 i ‘48 


Here tan \v is obtained by adding together the two 
previous lines, so that there is no subtraction in the 
operation. 

Mr. Godward’ s Table was printed by the Nautical 
Almanac Office in 1866. It is applicable to all the 
satellite-orbits showing excentricity, as Hyperiony where 


The Minor Planets.-— From No. 100 of the Circular 
zum Berliner astro nomist hen Jahrbuch it appears that 
the small planet at first announced as No. 190 is proved 
by Herr Leppig’s calculation of its orbit to be identical 
with No. 94 {Au;ora); the succeeding discovery there- 
fore takes its number, and for planets found since the 
beginning of the summer, the numbers, names, and dates 
will stand thus : — 

No. 188 Mcnippe, 1878, June 26 

,, 1 89 Phthia, ,, Sept. 9 

,, 190 ismene, ,, Sept. 22 

M Kolga, ,, Sept. 30 
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Several members of the group as Dike^ Medusa^ and 
others with better determined orbits remain to be virtually 
r^iscovered, and the most interesting of all, from its 
long period and near approach to the orbit of Jupiter 
(jkildd)i was not found at its last opposition. Atalanta 
and Felicitas are now nearer the earth than is usual with 
the minor planets, both being within the mean distance 
of the earth from the sun ; they have the brightness of 
stars of the tenth magnitude. The following positions 
are for I2h. M.T. at Berlin, or about iih. G.M.T. : — 

Atalanta. | Felicitas. 



R.A. 

Decl. 


R.A. 

Decl. 


h. m. s. 

0 ‘ . 

h. 

tn. & 

0 • 

Nov. 7 ... 

I 38 10 

+ 37 50*6 

3 

11 22 

+ 29 59*1 

S >1 9 — 

I 35 45 

37 56 0 

3 

9 24 

30 4*3 

t„ II ... 

I 33 27 

38 0 0 

3 

7 23 

30 8*6 

n 13 ••• 

1 31 18 

38 2-8 

3 

S 23 

30 11-9 

„ 15 ... 

I 29 17 

38 4*4 

3 

3 23 

30 14*2 

„ 17 ... 

I 27 27 

+ 38 4*9 

3 

I 24 

+ 30 *57 


GEOGRAPHICAL NOTES 

We regret to learn that the Earl of Dufiferin will be 
unable to open the session of the Royal Geographical 
Society on Monday next, as he has received Her Majesty’s 
commands to attend at Balmoral on that day, but it is 
hoped that he will be able to preside at the meeting on 
December 9. 

Prof. F. V. Hayden, in charge of the Geological Sur- 
vey of the U.S. Territories, has crossed the Rocky Moun- 
tain Divide ten times during the past season. He has 
explored some of the most noted passes, and among them 
the celebrated 'Iwo-ocean Pass, of which he made a care- 
ful chart ; an account of this we hope soon to be able to 
give. We hope also to receive from Prof. Hayden an 
account of the discovery of recent glaciers in the Wind 
River Mountains of Wyoming Territory, the first known 
to exist in the United States east of the Pacific Coast. A 
fine glacier w'as observed on the east side of Wind River 
Peak, and two grand ones on the cast side of Fremont’s 
Peak. The latter Dr. Hayden named l^pperand Lower 
Fremont Glaciers. Dr. Hayden took great pleasure in 
traversing much of the same ground passed over by him 
in i860, eighteen years and three months before. 

A Reuter’s telegram states that Gen. Severtsoff, 
the explorer of the Pamir plateau, has returned to St. 
Petersburg, having visited the unknown districts of Lake 
Rang-Kul and the Sariz Pamir and Alitchur Pamir 
plateaux. He reports having found a continuous valley 
extending from Lake I«ra-Kul to the Ak^u River. Gen. 
Sjcyertsoff has considerably altered the map of these 
regions and thrown much light on the geography of the 
Pamir plateau. 

We are sorry to state that no news, from the Florence 
has reached Washington from September 1 3, the date of 
the last telegram which Capt. Tyson sent to New York 
when leaving St. John’s, Newfoundland. It is feared 
that the ship was sunk by the recent heavy gales which 
raged in this part of the Northern Atlantic a few davs 
after its setting out. 

The London Missionary Society have received intelli- 
gence of the arrival of their Tanganyika expedition at 
Urambo, in Unyamwe^i, on July 27 ; they >\ere to leave 
that place early in August, and hoped to reach Ujiji b\ 
the beginning of September. Mr. Horc in his letter 
divides his geographical description of the country 
between Kirasa, forty-five miles east of Mpwapwa, and 
the capital of Unyamwesi into four sections, each of 
which furnishes interesting details respecting the region 
traversed by the party. From Kirasa in S. lat. 6'’ 42' 30", 
elevation 2,700 feet, to Mpwapwa, lat. 6’ 22', 3,200 
fee^ they were still in the coast region, the country 
gradually rising to Mpwapwa along an inclosed plain. 


As it is approached, the mountains of that range bound 
the view westward, forming the distinct boundary-line of 
the maritime region. The waters of the Limbo and of 
the Mpwapwa stream appear to be mere tricklings left 
by an immense and irregular flow of water during the 
rains, which, Mr. Here suspects, will alter the whole face 
of the country and reconcile the conflicting accounts wc 
have had about the Gombo Lake. The Chunyo Pass is 
the back door of the maritime region ; a slight descent 
leads to the plain of the Marenga Mhali, which extends 
through Ugogo, unless the break of elevated forest and 
ridge between Kididimo and Nyambwa maybe said to 
divide it into two portions. Assuming this, the first por- 
tion, consisting of the Marenga Mhali and Eastern 
Ugogo, exhibits a similar character throughout, that is, 
a gently undulating plain, with harsh, thorny, scrubby 
vegetation and small trees, its monotony broken by small 
irregular and rugged granite hills. A slightly elevated 
ridge, with a really beautiful forest, divides the first from 
the second section of the journey. Descending from 
the first ridge, the party entered the second section, a flat 
plain, crusted with a salt deposit, in which tall palm-trees 
form a new feature. At Mizanga the second section 
terminated abruptly at a precipitous wall 800 feet high. 
This wall, or step,” extends north and south, but north 
of Mizanga it trends away to north-west and west-north- 
west, which bend the expedition followed, and mounted 
into the third section or stage of the journey a little 
beyond Makondoku, the westernmost town of Ugogo. 
This third section was the vast and elevated forest plateau 
of Uyanzi and Unyamwesi, extending almost unbroken to 
nearly the meridian of Unyanyembe. The party here 
found a comparatively bracing atmosphere, and also 
reached their highest elevation, 4,400 feet, in the meridian 
of Jewe-la-Singa. At Uyui (lat. 4'’ 53', altitude, 3934 
feet) the fourth section was entered, the hills and dales of 
Unyamwesi, and the country maintained the same cha- 
racter as far as Urambo (lat. 4° 37' 30", altitude, 
feet), from which place Mr. Hore wrote that the hills, often 
little elevated ridges, trend generally north and south, 
and many of their shoulders had to be crossed. This is 
the region of the Gombe Nullah. *‘To the passing tra- 
veller,” Mr. Hore says, ‘‘the driftwood and grass in the 
trees overhead speak to him of some vast inundation 
rather than of a stream. The Gombe Nullah is the 
lowest drain of a vast body of water, whose general direc- 
tion towards the Malagarasi is indicated by it. . . . 
This fourth stage has brought us on to the w^ater-shed of 
the Tanganyika.” 

The proceedings of the party which last spring went 
to Aew Guinea in the Colonist from Australia, have 
hitherto been shrouded in mystery, though rumours have 
occasionally reached this country as to their want of suc- 
cess. Recently, however, a leading member of the party 
has been obliged to go to Cooktown, Queensland, through 
ill-health, and his report of their proceedings has been 
furnished to the Brlsdanc Courier, Almost all that has 
previously been heard of them is that they had formed a 
camp on the Laloki River. Starting north from this 
point wc learn that they proceeded through open country 
for eight miles, and struck the Goldie River, where they 
found the first colours of gold. Twelv^e miles up this 
river they crossed and proceeded for two miles in a 
northerly direction, wdicn they recrossed on finding that 
the river trended to the cast. They then took a north- 
easterly direction for thirteen miles, partly through dense 
scrub, and reached what they named the Top Camp, 
thirty-five miles from the Laloki. They made two 
journeys up the Goldie, one party going a distance of 
fifty miles, but found no indications of gold They saw 
many villages, some numbering 1,000 inhabitants, and aU 
the natives w'ere friendly. Afterwards the party moved 
further down the river, and camped near the junction of 
the Mawmika and the Goldie, the former of which flows 
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into the latter from the east, about five miles north of the 
Laloki. From this point a portion of the party travelled 
eastward, between the Mawmika and the Laloki, towards 
the Astrolabe range, through open forest country, hoping 
to reach the table-land seen from the spurs of Mount 
Owen Stanley in their first journey. After about forty 
miles they met with magnificent waterfalls (about 150 ft.) 
on the Laloki, and on the fourth day reached the table- 
land after great labour. They went along it for twenty 
miles, when their further advance on horseback was 
stopped by the scrub. Two of the party remained with 
the horses, while three others, led by three natives car- 
rying provisions, went through the scrub for thirty miles, 
and struck the head waters of the Goldie. They then 
proceeded for si.v miles in each direction, and found, 
after their great toil, that they had got entirely away 
from all indications of gold. They returned to the 
Laloki camp after an absence of thirty-two days, and 
since then no exploring work has been done. The mem- 
bers of the expedition still maintain that good gold must 
exist, and they propose to return to Top Camp, and 
thence to cross a small range to the north-west, from 
which the gold found in the Goldie River is supposed to 
have come ; from that point they hope to get to another 
river supposed to run under Mount Gwen Stanley, in the 
direction of Redscar Bay. The total distance traversed 
by the party during their three prospecting trips was 370 
miles, and throughout the whole of that distance not half 
a grain of gold w^as discovered. 

Early in the summer Mr. J. V. Williams was sent to 
New Caledonia to inspect the nickel mines there on 
behalf of an English smelting company, and we le.irn 
from an Australian contemporary that he thinks most 
favourably of their prospects. The mines extend from 
Noumea northwards, along the const for 120 miles, and 
the French authorities, disheartened by tlie inefficient 
manner in which mining has hitherto been carried on in 
the island, are said to be prepared to gi\e an English 
company all reasonable assisl.incc and encouragement. 

From a Singapore paper we learn that Baron ( )vcrbeck 
and Mr. Alfred Dent, the promoter of the cession of a 
portion of Northern Borneo to an English company, to 
which we referred some few inonth'> back, arrived at that 
port at the end of August, aftci a visit to the lately-ceded 
territory. They state that matter^) arc quiet there, and 
that no disturbances arc apprehended. A Ceylon planter 
who went to report upon the adaptability of the soil of 
the territory for jilanting purposes, is of opinion tliat 
coffee might be cultivated on the west con'll, vhilc on the 
cast coast the sugar-cane and other products \diich 
usually flourish in the same soil, would thrive A^ell. Alto- 
gether the most sanguine expectations appear to exist as 
to the productiveness of the country. 


T//A' H'ERDERJIANA^ ELECTRIC LIGHT 

W HILE the Avorld is waiting for the announcement of 
Mr. Edison’s method of splitting up the electric 
light, Mr. Richard Werdermann, a gentleman well known 
in connection wath electric lighting, seems to have solved 
the problem, to some extent, at least, and he believes that 
after further experiments he w ill be able to divide the 
current into 50, 100, or even 500 lights. Experimental 
exhibitions of the light have bjen given wath salisfactor>^ 
results at the works of the British 'felcgraph Manufactory, 
Euston Road. 

13 The chief object of Mr. Werdermann is to demonstrate 
that a number of lights can be placed in one circuit, the 
current being produced by an electroplating Gramme 
machine, having an electromotive force of 4 to 4^ Daniell 
cells. The principle of Mr. Werdermann’ s invention is 
that of keeping a small vertical pencil of carbon in con- 
tact with a large disk of the same material. In some 
earlier experiments he found that when he increased the 
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sectional area of the one carbon and reduced that of the 
other, he produced an electric light with the carbons in 
actual contact, a small arc appearing at the point of 
contact. The small carbon is a pencil 3 mm. in dia- 
meter ; the upper or negative carbon is a disk of 2 inches 
diameter and an inch thick. The upper carbon is not 
consumed, so that the waste takes place only in the 
lower. 

In his lamp he places the disk uppermost with the 
pencil vertically beneath it, sliding up a metal tube 
which acts as a guide and contact. The pencil is kept in 
contact with the disk by means of chains attached to its 
lower extremity passing ovxr pulleys and down again to 
a counterweight of about ijlb. About J in. of the low'er 
carbon appears above the tube, and is rendered incan- 
descent by the passage of the current between it and the 
disk. This pencil is pointed, and retains this point all the 
time of burning. It is between this point and the disk 
that the small electric arc appears which gives the greater 
part of the light. 

At the exhibitions which have been given only ten 
lights w'ere in circuit at once, Mr. Werdermann having 
no more lamps at hand. The lights were put in vv^hat 
is called the parallel circuit, that is, they all branched off 
from one wire of the machine and met again on the other. 
The lamps were Cati mated to give a light of forty candles 
each, and the results obtained were most satisfactory, all 
the lights burning equally w ell, giving a beautiful white 
light, which was perfectly steady. By this system of 
lighting a large number of lamps could be lighted simul- 
taneously, could be put out, and again re-lit. If one 
lamp should be extinguished it docs not affect the others, 
except by making tliem burn slightly brighter ; but this 
eftect will be obviated by a switch arrangement for regu- 
lating the current of tlie extinguished lamp. The current 
produced by the machine being very low in tension, the 
insulation of the conducting cables could be cheaply and 
easily maintained. 

We may state that two larger lamps were shown of 360 
candies each. The effect of the light is not dazzling to 
the eyes, and it was shown naked ; in actual practice a 
common glass globe, as in the ordinary gas lamps, will 
be a sufficient jirotcction. 


NOTES 

Wj arc requested to state tlial on the occa'^ion of Trof. 
Wurt/’-. Farad ny lecture at the Koy.il Institution on 'I uesday next, 
the \i'>it<irs’ tickets issued by the Chemical Society entitle ladic'. 
u-. well n-, gentlemen to .admittance. 

SuML <if uiir readers maybe aware that Mr. Alfred Ru cl 
Waliacj is a cancliilatc for tlic po^t of V r lercr of Ejvping 
Fore-'t. We are sure no one can be better fitted than Mr. 
Wallace to ])erform the duties attaching to such an office, and 
as, <-0 far as w e know, no more .suitable candidate has appeared, 
the duty of those who have the filling-iij) of the a]>poiiitmeiit L 
plain. 

Ir is with regret we announce the death (d Mr. Charles K. 
Thatcher, the welbknow'ii conchological collector. It will be 
remembered that w c alluded a few months ago to the number 
of genera and sjiecie^ of shells lately described, due to the inde- 
fatigability of this gentleman, including the unique and wonder- 
ful Thatc/nna fniralulis^ described in the Procccdutrs of the 
Zoological bocicty by Mr. G. F. Angas, and the Dvlphinulopsis 
Lesourdiy de.crihcd by Mr. Bryce -Wright in \\\oJourual de Con 
chyliolo^icy Baris. Mr. 'fhatchcr started, a few' months ago, on 
a five years’ cidiccting lour, and had made the most perfect 
arrangements for deep-sea and .shallow dredgings. He was 
attacked suddenly by fever, and died a few days after his arrival 

nl SlUo-nfrl-ifil «/-v n-f.-tn t . .f T/.,... ♦/. »nrir*n] cr»ipnr*#* 
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Prof. F, V. Hayden has recently been elected honorary 
member of the Societe Yaudoise des Sciences Naturelles Lau- 
sanne, Switzerland; Societe Malacologique, Brussels Belgium; 
and the Geographical Society of Halle, Prussia. 

It is announced that the Shcfiield meeting of the British Asso- 
tion wall begin, not on August 6, but August 20, 1879. 

From a Government Minute wx have received from Mauritius, 
wc learn that the governor, Sir Arthur Phayre, laid before the 
council of July 20 an application from the President of the 
Meteorological Society of Mauritius for a grant of money, in 
order that the results of the meteorological observations made 
during many years by Dr. Meldrum, the Go>rcrnment observer, 
may be published in a form w'hich will be advantageous to 
science and to navigation, as well as to commerce. The form 
which it is proposed the publication shall take is twofold, namely : 
synoptic wxatlier charts for the Indian Ocean, extending over 
twelve consecutive months, and a storm atlas of the Indian 
Ocean, exhibiting the principal results which havx been 
obtained respect ing the more marked atmospheric disturbances 
in the Indian Ocean during the last thirty years. The objects 
are set forth in detail in a report by Dr. Meldrum, of vhich a 
copy is annexed to the Minute. The matter %vas referred to the 
Finance Committee, ^^ho, we trust, will grant the sum adeed 
for. If they have any regard to the iiitciV'^ts of navigation and 
commerce in the Indian Ocean, there can be nod(mbt a. to their 
decision. 

Commander PLiiurnK has been making some iutcreding 
experiments with the GitkuJ capthc balloon for the i<urpo,c of 
compaiing the qualities of the l)c t aneroid bax'omctcr.-> selected 
from the Paris Fxliibitioii. Lach French maker who oljt.ducd a 
.diver medal sent two indiumcnts, which weie fcnt iq) the or 
. i\ timc'., and compared with a standard Fortin barometer placed 
at the foot of the cable. It was discoveied that \cry feu of 
the e barometers reco\cicd their original readings until after the 
lapse of a considerable time, borne jdiotograjdis were taken of 
Paris at this high altitude, and arc mo-^t interesting, abluiigh 
the motion of the ear has can cd sonic want of dl^^in( inc'-s m 
the jiails removed from the centre of .stati m. 

Some interesting object-, have leecntly been brought to light 
from the lake dwellings in the lake of Ncufchatel, and aie now 
exhibited at the Ncufchatel Mu cum. Among -.t them are three 
particularly worthy of notice ; (i) a large and extremely well 
preserved piece of amber ; (2) a golden earring of ma'.teily 
workmanship, of the bronze age ; and (3) u canoe cut out from 
the trunk of a single oak tree in perfect iireservatioii. length 
is 7 metres, its breadth 55 centimetres at the prow, raid O5 
centimetres at the stern; its depth is 19 centimetres, total 
height from 22 to 24, .and tlie thickness of its .dde> G to Sj 
centimetres. 

News from Panama states that the volcano C« t.»pnvi 1- in 
a state of violent activity. Its crater is suriounded by icc and 
snowq but the clouds of ashes and smoke ri ing from it crai be 
seen even at Guayaquil on the shores of the racihe. 

The Daily N'eivs Naples Correspondent under date November 
2, telegraphs that after iiuineroiis variations the activ ity of the 
eruption of Ve.suvius appeared to be then at its height. The 
lava flowed into the same ravine into w liich it fell during the 
eruption of 1S72. The seismographs denoted an approaching 
increase in the eruption. 

Two fresh shocks of earthquake arc reported from Biiir 
(Rhenish Prussia), of v\hicli the fiist w.a.s fell for many miles 
around. It occurred on October 24, at 12.30 A.M., and the 
second one on the same date at 3.45 I’.M. 

A VIOLET-COLOURED meteor, with a reddish train, w'a-; seen 
at Stanislas, Austria, on the evening of the 24tli in the Great 
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Bear and moving in a northerly direction. It h described as 
thrice the size of Jupiter. 

In Nature (vol. xviii. p. 652) we gave an account of a veri- 
fication of M. Pcrvouchine’s first result (vol. xviii. p. 104). Wc 
have iiow^ seen a very short and neat verification not only of 
Pcrvouchinc’s first but also of his second result (vol. xviii. p. 456). 
The author (Mr. John Bridge, M.A.) uses the scale whose radix 
is 16 instead of the binary scale. He assumes to be the 
remainder arising from the division of 2*'', then since 2“" — (2"'’)*» 

it follow's that is the remainder arising from the division of 
(rj-. Hence the remainders can be successfully calculated. 
Thus for the first result the divisor is (in scale 16) 1(12)001 

• ~ - S249» - + 9(11)4, ’ 7 -■ - 59(10)6, 

-- + (12)5(11)4, = - io(io)(l5), ru) -=■ 4 - I702, 

'11 -- + (i3)(io)(i3)6, ?-i2 = - I; 

Hence 2-'” has remainder — I, and therefore 2" “ -f i is divisible 

7 2'^*-. I. The second result is obtained in the same manner, 

the divisor being (io)(i6)^ -f I, (lo)ocoooi, and the last 
remainder r.22- These verifications liave been j^rcsenled to the 
London hlathcinatical Society by the author. 

A sUPTLEMEKT to No. 37 of the Dolcthi de la Institution 
Ensthanza consists of a prospectus giving an account of 
its aims and of its statutes, which vv e sketched out in a former 
notice of the Institution. It also contains a list of officers (among 
the four honorary professors wc notice the names of John 
Tyndall, de Londres, and Charles Darwin, de Londres) and of 
the courac^ of lectures for the students. We have received, 
also, a copy of the Vice- Rector's (Montero Rios) address, La^ 
I'.leccioncs Pontiticiales.” Among other papers read at the con. 
c/cnehn we note “LI Aqua y sus Transformaciones” por D- 
Francisco R)uiroga ; “ Relaciones eutre la Scicncia y el Aitc,” 
pv»r D. Federico Rubio; “ Teorias Modernas sobre 1 js 
I' linaones Cercbralcs,’’ por D. Luis Simauo ; ‘^La Vida de los 
A tro i)or D. A. G. de Linarcs. No. 33 has papers on “J.a 
Geometria Sinlctica’’ (continuation) ; “Los rrinci])ales Publica- 
cioiic^ M.bre rianla-. Insectivoras'” (two by Mr. F. Darwin aic 
noticed), and the catalogue of the . “ CoJeccion de Rocas ” in 
the Natural History Cabinet is proceeded with. 

Tiilkp has been opened at Berlin the Telegraphic Museum 
C'.tablished by M. Stephan, the General Director of Po-tal 
Telegraphs in Germany. The exhibition has been located 
in lvvv» large rooms of the General Po^t Office at Berlin. 
This is not the fir^t in^titution of the kind, a telegraphic 
museum, and even la];oratory, having been established at Tol.i > 
by the japannese Government for the Usc of the pupiL in tele- 
graphic ci^iiiecring. A number of interesting experiments have 
been already made in that laboratory under the guidance c»f 
Messrs. Ayrton and Perry. 

Wr have received the T?ansactions of the Norfolk and Nor- 
wich NaturaIRts’ Society for 1877-S. The society is now in it. 
tenth yeai, and i^ both financially and numerically stronger 
than at any previous jxriod of its existence, the number of 
members being nearly 190. A glance at the contents of the 
part show s lliat the society is fairly carrying them out. V'e 
would jxirticularly call attention to the series of letters on the 
oriiitlioh)gy of Norfolk, by eminent deceased naturalists, 
edited by Prof. Newton. The society is making it a feature of 
its vv ork to rescue all such valuable records from loss. The 
society i'> also endeavouring to rescue from oblivion the niemoiy 
of men wdio did good work in their time, but arc fast being for- 
gotten. The complete meteorological repoit is also an annual 
contribution; the observ ations are recorded by the valuable set 
of instiuments, tbc property of the Norwich Meteorologica 
i Socictv. Mr, istcveii.-ion’s “ Ornitliological Notes are aRo 
I continued fioin year to ye.ar. The last paper is perhaps the 
i most imjK, riant; it i. jurt viii. of a carefully compiled fauna 
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and flora of the county. The subjects of the previous parts liave 
been mammals, reptiles, marine, fresh-water, and land shells, 
fungi, lepidoptera, flowering plants and ferns, diatoniacex. 
Other sections will follow as opportunity occurs. We have also 
received the Proceedings of the Norwich Geological Society, 
part i., which contains some interesting papers, a creditable 
Fourth Annual Report of the Lisburn School Association, and 
a satisfactory Report of the Committee of the Goole Scientific 
Society, which is in its third year. 

We have received the programmes of the arrangements for 
the session of the various association societies of Cumberland, of 
the organisation and activity of which we have bad already 
occasion to speak. The programmes seem to us on the whole 
very satisfactory. 

A FINE statue of Corinthian metal resting upon a marble 
pedestal has just been found through excavations which arc 
being made at the Ponte Sisto at Rome. The statue is 3 metres 
high and is slightly damaged ; the right arm is entirely broken 
off ; yet it is hoped that the damage is not beyond repair. The 
general belief among archaeologists is that the statue represents 
the Emperor Probus. 

At Berlin a “ Society for Ornithology and the Protection of 
Birds ” has just been formed, under the presidency of Dr. Karl 
Russ, It consists of about fifty members at present, amongst 
whom there are numerous eminent ornithologists. The special 
purposes of the new Society are the discussion and practical 
testing of ornithological questions in regular meetings, the estab- 
lishment of frequent ornithological exhibitions on as large a scale 
as possible, and the delivery of public lectures on the science of 
birds in all its branches. 

M. Nicolle, the organiser of the Exhibition of Maritime 
and River Industries, which took place at tlie Palais dt 
P Industrie, Champs Elysees, in 1876, has received from the 
French Government, authority to use the same building in 1879 
for an exhibition of science applied to industry. M. NicoIIe is 
now busy making his arrangements for next spring. We under- 
stand that a very large place will be devoted to the w'onders 
of electricity. This exhibition is opened to all nations, and 
scientific exhibitors at the Champ de Mars and the IVocadero 
will receive circulars giving details before the close of the 
exhibition. A .sum of 700,000 francs ha^. been voted out of Ibe 
National subscription for covering the travelling expenses of 
5,000 working men to the exhibition. A sum of from 4/. to 6/., 
according to distance, has been handed over to each of the 
chosen delegates, and the railway companies have agreeS to 
take only half of the ordinary fares. ^ 

From America we have received from the twenty-first to the 
twenty-eighth annual reports of the New York State Museum of 
Natural History, edited by the regents of the University of the 
State of New York. I'heir contents are of the highest interest, 
comprising many geological, botanical, and zoological communi- 
cations of value. Amongst others u e note an elaborate paper 
(with map) on the Niagara and I.ower Helderbcrg gi'oups, their 
relations and geographical distribution, by Dr. James Hall, the 
director of the museum ; numerous entomological contributions 
by J. A. Lintncr ; an account of an ascent of Mount Stew^ard 
and its barometrical measurement, by V erplanck Colvin ; re- 
marks on some peculiar impressions in sandstone of the Chemung 
group, New York, by Dr. Hall and R. P. Whitfield ; note^and 
observations on the Cohoes Ma,todon, by Dr. J. Hall, Each 
part contains a number of well -executed i)lates. We may, at a 
future date, return to some of the contents at greater length. 
We have alsj before us the Transactions of the Academy of 
Science of St. Louis (voJ. hi. No. 4) ; the princii)al contents 
are a valuable treatise by Prof. G. Seyffarth, entitled “ Correc- 
tions of the present Theory of the Moon^s Motions according to 


the Classic Eclipses a note on the larval characters and habits 
of the blister beetles, by Charles T, Riley ; a synopsis of Ame^ 
rican firs, by Dr. George Engelmann, and other botanical com- 
munications by the same gentleman. Also the following publica- 
tions of interest for entomologists Collecting Butterflies and 
Moths, by Montagu Browne ; Preliminary Studies on the North 
American Pyralidae, by A. R. Grote ; Butterflies and Moths of 
North America, by Herman Streckcr; Lepidoptera, Rhopalo- 
ceres, and Heteroceres, by the same (Nos. 14 and 15). 

M. W. De Fonvielle writes us that Capt. Howgate has not 
forgotten the suggestion made by him of utilising for ballooning 
purposes the magnificent coal seam discovered by our Arctic 
Expedition on the shores of Lady Franklin Bay. Capt. Howgate 
has made use of the delays arising from the slowness of Con- 
gress in granting the required credit for his Arctic colony, in 
having experiments made to ascertain whether it is possible to 
inflate balloons without recurring to the ponderous process of 
preparing ordinary lighting gas. From a report on the experi- 
ments which have been made by Prof. Samuel King in the 
inflation of the ** King Carnival,” we learn that great success 
has been met with. The inflation, we are told, was accom- 
plished successfully throughout in seven hours’ time. Gas for 
the purpose was supplied by what may be termed a five-foot 
generator of the I.owe pattern or build, which employs the 
modern method of a steam in conjunction with an air blast. Five 
charges or turns were required to fill the balloon. The amount 
of gas produced by each charge or turn approximated 6,000 
cubic feet. As will be inferred from the tw'o last statements, 
the capacity of the balloon is about 30,000 cubic feet. The 
generator employed could have filled the balloon in less than 
six hours, and would have done so had not the operation.s been 
purposely delayed, which delay w'as occasioned by a state of 
weather somewhat unfavourable to the ascension which it, was 
proposed to make. The external dimensions of the generator are, 
height eleven feet, diameter five feet. It is cylindrical in shape, 
and has an inside fire-brick lining of about six or seven inches 
thicknes.«?, thus leaving a clear diameter for generating purposes 
of less than four feet. About ten inches of the height also 
taken up by the bottom lining. The gas for the inflation was 
made from anthracite coal. Steam is passed through the incan- 
descent coal. There comes from the generator an impure hydro- 
gen gas containing carbonic acid and oxide of carbon. The car- 
bonic acid is then removed by a suitable and familiar process, 
and the carbonic oxide remains wdth the gas. About forty-six 
lbs. buoyancy is obtained to every thousand feet of gas. The 
cylinder of the generator can be made in sections, of cast-iron, 
if no fire-bricks are used, and of wroughl-iron if fire-bricks are 
used. The sections can be luted with clay and then bolted 
together. The results of these interesting experiments will be 
laid before the Geographical Society of Paris and Minister of 
War of France. M. De Fonvielle inquires whether it is really 
hopeless to find a liquid which might absorb the largest quantity 
of carbonic oxide, and restore to the hydrogen gas its natural 
buoyancy. 

It is stated that a committee is being formed in Paris with 
a view to a jjermanent International Jixhibition at the Crystal 
Palace. French exhibitors are invited to transfer their pro- 
ductions from the Champ de Mars to Sydenham, and thus 
realise the original idea of the Crystal Palace as a cosmo- 
politan museum and w arehouse. 

We have received from Mr. Clifton Ward two papers by him 
reprinted separately — “ Quartz as it Occurs in the Lake District,” 
and “Notes on Archeological Remains in the Lake District.” 

AVe have on our table the following books “ A Manual of 
Anthropometry,” by Charles Roberts, F.U.C.S. (J. and A. 
Churchill); “The Art of Scientific Discovery,” by G. Gore,. 
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IX.D., F.R.S. (Longmans); ** Dogma, Doubt, and Duty,” by 
Charles Hoare (Aston and Mander) ; ** Leisure-Time Studies, 
Chiefly Biological,” by Andrew Wilson, Ph.D., F.R.P.S.E. 
(Chatto and Windus); “Medicinal Plants,” Parts 32 to 35, by 
Robert Bentley, F.L.S., and Henry Trimen, M.B., F.L.S. (J. 
and A. Churchill^ 

The additions to the Zoological Society’s Gardens during the 
past week include a Toque Monkey {Afacacus pilea(us) from 
Ceylon, presented by Mrs. Tranchcll ; two Macaque Monkeys 
(Macacus cynomolgtts) from India, presented by Mr. C. Loveless ; 
a Green Monkey {Cercopithecus callitric/ius) from West Africa, 
presented by Mr. Henry Hands ; a Grison {Galictis vUtata) from 
South America, presented by Mr. II. Potier; a Common 
Hedgehog {Erinjceus furapeeus)^ European, presented by Mr. 
Edwin Etty Sass ; a Common Boa {Boa constrictor) from South 
America, presented by Mr. D. W. Bell ; two South American 
Snakes {Zatnenis hippocrepis) from South America, presented by 
Mr. G. H. Hawtaync; two Small-Scaled Ma’^tigures {l/romastix 
microleph) from Busreh, presented by Capt. Phillips ; a Meso- 
potamian Fallow Deer {Dama mesopotamica) from Mesopotamia, 
deposited ; two Japanese Phea'^ants {Phasianus versicolor) from 
Japan, a Gold Pheasant {Thaumalea picta) from China, a 
Lineated Pheasant {Ettplocamus lineatus) from Pegu, two Barred- 
Tailed Pheasants {Phasiawts retvesi) from North China, a 
Siamese Pheasant [Enplocamus pra'Iatus) from Siam, two S win- 
hoe’s Pheasants {Euplocamus swinhoii) from Formosa, a Bewick’s 
Swan {Cygnus bcwickii) from North Asia, purchased. 


ON THE VERTICAL DISTRIBUTION OF THE 
LIGHT FROM LIGHTHOUSES PLACED AT 
HIGH ELEVATIONS ABOVE THE SEA- 
LEVEL 

*^HE strongest beam of rays proceeding from lighthouse a]>pa- 
ratus in high towers is sent to the sea horiron, as being tlie 
direction in which the light can Ijc seen at the greatest distance 
in clear weather. 

My late brother, Mr. Alan Stevenson, suggested the dii'^ping 
ofdio])tric lights below the normal to a ])lumb line in his Report 
of December 10, 1839, to the Commissioners of Northern I .ight- 
houses in the following pas-.age : — “ A more serious inconvenience 
in using catadioptric zones is that in very high towers where 
some correction of the position of the apparatus become-, neces- 
sary so as to direct the rays to the horizon, the means of regu- 
lating the zones in a manner similar to that used fjr the mirrors 
is inapplicable. The adoption of a high point in the flame for 
the focus of these zone'?, however, affords a con-.iderabIe com- 
pensation for this defect, and it might even be entirely obviated 
by constructing each set of zones of the form suited to the known 
height of each tower and the required range of each light if such 
a correction u ere found to be of sufficient importance to warrant 
its application.”^ 

But though the precaution of dipping the stivDngcst of the light 
to the sea horizon was followed out by Mr. Alan .Stevenson in 
high towers it was not always attended to, till the year i860, 
when Mr, J. F. Campbell, the Secretary of the Royal Commis- 
sion on Lighthouses, brought the subject prominently forward, 
and suggested the internal mode of adjustment. Since then the 
strongest beam has been invariably dipped to the horizon. 

It must, however, be remembered that when the weather 
becomes even in the least degree thick or hazy, not to say foggy, 
the range of the light is ^eatly curtailed by atmospheric absorp- 
refraction ; which last produces during fogs irregular 
difl'usion of the light in every plane. So that at high towers 
where the beam is pointed to a very distant horizon, it is obviou.s 
that the strongest light is directed to a part of the sea, >vhere it 
cannot be seen with certainty unless when the u eathcr is exceii- 
tionally clear. 

In an interesting paper on what he calls the “ horizontaX visual 
P^trability of the atmosphere^ lately published in the ypurttal 
or the Scottish Meteorological Society,® Mr. A. Cruikshanks, 

c,.,!* **** Application of Catadioptric Zones to lighthouses," by Alan 

-StevMson, LL.fi. (Edinburgh, 

journal of the Scottish Meteorological Society, new series, vol. v. p. 97. 
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M.A., makes the following remarks as to daylight observa- 
tions : — “ This shortening of the range of view arises from 
various atmospheric causes. Such obstructions to the horizontal 
view as low clouds or mists, or falling showers of rain, snow, or 
hail circumscribe it at once or abruptly from the observer at a 
distance of from a few yards to many miles off. The other great 
obstruction to the horizontal range of view is haze, which may or 
may not co-exist w ith the other obstructions, and is supposed to 
consist of minute particles of water, dust, and smoke floating in 
the air. The haze, unlike the abrupt obstructions to the view, 
apparently gradually increases with the distance from the 
observer till objects become invisible at the distance of three or 
four miles up to seventy, &c., miles.” 

Mr. Cruikshanks also gives the following table showing the 
mean results of twenty-one years’ observations made at the middle 
of the day on terrestrial objects such as hills and mountains : — 


Under 5 
miles. 
Seen on 
tlays. 

5 miles 
but under 
10 miles. 1 
Seeti on 

1 d:iys. j 

10 miles 
' but under 

1 30 miles 
Seen on 
days. 

30 miles 
but under 
30 miles. 
Seen on 
days. 

30 miles 
but under 
40 miles. 
Seen on 
days. 

40 miles 
but under 
50 miles. 
Seen on 

1 days. 

50 miles. 
Seen on 
days. 
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41 

41 

41 
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— 

— 

49 

49 

49 

49 

— 

— 

— 

38 

38 

38 

38 

38 

— 

— 

48 

48 

48 

48 

48 

48 

— 

90 

90 

90 

90 

90 

90 

90 

366 

347 

266 

225 

176 

138 

90 


I'rom this table it appears that during the twenty-one years 
there w ere 366 days per annum when an object under five miles 
distance could be seen, and only ninety days uhen an object fifty 
I miles distant could be seen. 

It has lately appeared to me that the strongest beam should 
be dipped lower than my brother proposed, and as is now 
everywhere adopted. 

7'he best of the light should certainly be directed to the place 
where the safety of shipping most requires it. Now it may in 
most cases be laid down as axiomatic that the peril of any 
vessel is inversely proportional to her distance from the danger, 
whether that danger be a lee shore or an insulated rock. Con- 
fining ourselves to this one view of the subject, it would follow- 
that the strongest of the light should, in hazy states of the 
atmosphere, be thrown as near to the shore, or the rock, a-, 
would admit of vessels keeping clear of the danger. But such 
a ^restriction as this would, if permanent, greatly impair the 
usefulness of the light by unduly curtailing its range in clear 
states of Ae atmosphere ; and of course, cateris paribus, the 
farther eff* a sailor is warned of his approach to the shore the 
better and safer. Besides, the loss due to atmospheric absorp- 
tion increases in a geometric ratio, and as the r^l)^s diverge in 
cones from the apparatus, the power of the light is further de- 
creased in the inverse ratio of the squares of tlie distances from 
the shore. 

It is of course w-ell known that the sun itself is extinguished 
by and we cannot expect to compete with that luminary. 
But seeing there are endless variations in the den‘-ity of fogs 
and in the transparency of the air when there is no fog pro- 
perly so called, it always appeared to me that had we an easy 
w ay of doing so, w'e ought to increase tempora?ily the dip of 
the light, and thus during haze and fogs to direct the strongest 
beam to a point much nearer the shore than the sea horizon. At 
present we direct our strongest light not only in clear weather, 
\vhen it can be seen, but also during fogs, when it cannot pos- 
sibly be seen, to a part of the sea where the danger to shipping 
is in most situations the smallest, and this is done to the de- 
triment of that region wdiere, even when the weather is hazy, 
there is at least some chance of the light being visible, and to a 
part of the sea where the danger to shipping is unquestionably 
the greatest. 

The simplest mode of depressing the light temporarily would 
be to raise the lamp itself in relation to the focal plane of the 
lens. But this is, for several reasons, very inexpedient. The 
proper adjustment of the apparatus to the focus, so as to secure 
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its beii^ situate in the section of maximum luminosity of the 
flame> is a somewhat delicate one, and ought, if possible, not to 
be disturbed oftener than is necess«ary for changing the lamp. 
Moreover, while the raising of the lamp would depress the light 
which passes through the refracting portion of the apparatus it 
would nave precisely the opposite effect upon the portions which 
pass througn the totally reflecting prisms placed above and 
below the refracting part, which would then throw the rays 
upwards to the sky, where they would be useless. But any 
desired change could be effected by surrounding the flame with 
prisms spheric on their inner faces, and concentric with the foci 
of the different parts of the apparatus, so as to depress the rays 
before they fall upon the main apparatus. Those prisms which 
subtend the lens would have their thicker ends lowest, and those 
subtending the reflectors w'ould have their thicker ends upper- 
most. 

The great disadvantage, unless in the case of electric lights, 
of employing the temporary apparatus which has just been 
described, arises from the loss of light by divergence, due to the 
relation subsisting betiveen the radius of the flame and the radii 
of curvature of the apparatus itself. 

But this loss may be prevented by another plan. Outside of 
the apparatus, ana either close to it, or what w’ould be more 
convenient, close to the glazing of the lantern, movable re- 
fractors made of panes of plate glass could be jdaced during 
fogs. In ordinary states of the weather, these fog screens, 
which would be hung by chains passing over pulleys fixed to the 
top of the lantern, would be close to the inside of the parapet 
w^all of the light-room, and below the apparatus. If these 
refractors were fitted with counter-w’eights they could, in the 
courae of a few minutes, be hauled up in front of the apparatus 
by the hand when the thick weather came on, and pulled down 
again when it became clear. The panes of plate glass which act 
as refractors, 'would be of prismoidal section vertically having 
their thicker ends placed downwards. The vertical angle of the 
prisms would in each case depend on the height of the light- 
room above the sea, and the distance off shore to which the 
strongest beam of light required to be dipped during fog. But 
after more fully considering the question, I have come to the con- 
clusion that a great improvement could be effected even without 
resorting to temporary expedients. From a series of observa- 
tions made with two kinds of photometer by Messrs. Stevenson, 
in 1865, on the penetrative power of light from a first order lens 
and cylindric refractor, it appears that for an angle of 0^30' in 
altitude above the plane of maximum intensity, and for o® 30' 
below that plane, the powxr of the light docs not vary more 
than at greatest from 4 to 6 per cent., and that if the strongest 
part be sent to the horizon, about one-half of the whole is ‘cnt 
u-elessly to the skies, 

roX\}:r of Lens in the Vertical Plane. 

Mfans of four sets 

, ' of observation 

o 40 above the level of maximum *90 
0 3® »> »> 94 

o 20 „ „ „ *97 

o 10 ,, ,, ,, *98 

o o maximum poAver i *00 

o 10 below’ the level of maximum *99 
020 „ „ „ *97 

o 30 » »» '96 

ICofe . — These results, w'hich arc the means of fc'ur sets of 
observations, did not extend further in the vertical jjlane. 

KesuU of Dipping Light as rroposef Contrasted with Present 
System. 

Present Sv^tem. ' pROPosEn Sy^tfm. 


Above horixon. 

Power. 

Abo^e1rT■i2Jn. 

Power. 

6 40 

*90 lost on sky. 

j 0 20 

*90 lust on sky. 

0 30 

*94 if a 

0 10 

94 tf ft 

0 20 

•97 n 

0 0 

*97 on horizon. 

0 10 

*98 a ft 



0 0 

I *00 on horizon. 



Below horixon. 


Below horixon. 

*98 on sea. 

0 10 

*99 on sea. 

0 10 

0 20 

•97 „ 

0 20 

1*00 „ 

0 30 

■96 .. 

0 30 

'99 M 



0 40 

‘97 f» 



0 50 

•96 >» 

Applying these observations, 

SO far as they extend in the 


vertical plane, to the case of lighthouses elevated much above 
sea-level, we see that to dip the strongest beam to a point much 
nearer the shore than the sea horizon, while it would not appre- 
ciably affect the visibility there, would even, so far as the 
observations go, increase the power of the light nearer the shore. 
Those w’ho have been close to a lighthouse on a hazy night must 
have noticed the luminous rays passing through the air far above 
the sea-level, and cases are adduced by Mr. Beazeley of ship- 
■WTCcks having occurred when the light could not be seen by the 
sailors, although their \ essels w’ere stranded close to the tow er. 
As the lens has the greatest divergence, and is the only agent 
for giving light near the shore, it only should be dipped 
so as to throw as few of the rays as possible uselessly on 
the skie*?, w’hile the reflecting prisms, which have much less 
divergence, will remain as at present throwing their rays 
to the horizon. By this different distribution of the light 
from the lens and the prisms, although fhe strongest beams from 
the lens were dipped o® 20' below the horizon, which cam es a 
loss there of 3 per cent, of lens power, yet the loss on the 
xvhole light coming from both lens and prisms, taken at Mr, 
Chance’s valuation of 70 and 30 respectively, will be reduced to 
only about 2 per cent., while the sea near the shore will be more 
powerfully illuminated than at present. It may, however, be 
fairly questioned whether the strongest beam ought not to be 
dipped to cP 30', as this would still further increase the powder 
near the shore, and would only depreciate the light at the hori- 
zon by about 5*8 per cent. It is well to remember that, should 
the flame, through neglect of the keeper, fall at any time below 
the standard height, such a defect w’ill operate most injuriously 
on the light falling near the shore, and not so much on that sent 
to the horizon. N ow' there can be no question that in all ordinary 
cases a vessel with such an offing as tw enty miles, which is the 
sea-range due to 300 feel of elevation, is in a far safer position 
than if she w ere w ithin a mile or tw o of the shore, and hence 
the propriety of increasing the light near the shore so long as 
w’e do nut to any appreciable extent reduce it at the horizon. 

T. Stevenson 


MEDICAL ENDOWMENTS AT OXFORD 

W E have been requested to publish the follow’ing 
details of existing endowments assigned by founders 
to the study of Afedicine and of Human Anatomy and 
Physiology as bearing on Medicine : — 

I. The Regius Professorship of Medicine, as at present con- 
slitutecl, is worth about 500/. a year. The items are ; (i) from 
the (Queen’s exchequer, 35/. ; (2) as Master of Ewelme Alms- 
house, 250/, ; (3) as Aldricbian Profe-sor of Medicine, 126/. j 
(4) examination and graduation fees, 70/. to 100/. 

II. Lord Lichfield’s Clinical Professorship, which is not united 
with the Regius Professorship, is worth 200/. a year. 

Dr. II. W. Acland holds both the Regius and the Clinical 
Professorships ; no instruction is given by Dr. Acland in cither 
caj)acity. 

III. The Linacre Professorship of Physiology and Anatomy has 
absorbed the old foundations for the encouragement of human 
anatomy, namely, the Tomlinsian Prajlcctorship and the 
Aldricbian Professorship. It is w^orth 800/. a year, the sum 
which Merton College pays in jdace of the original endowment 
entrusted to it by 'Phomas Linacre, founder of the College of 
Physicians, and once a lecturer on medicine in Oxford. The 
Linacre Professor is engaged in teaching Comparative Anatomy 
to candidates for the B.A. degree. 

IV. A separate Demonstratorship of Anatomy, worth 200/. 
a year, also still exists, and w^as intended by the commissioners 
of 1852 to provide for the teaching of human anatomy, as 
designed by Tomlins and Aldrich. The gentleman "who holds 
this post is Curator of the Museum of Comparative Anatomy 
and does not teach Human Anatomy. 

V. The beautiful old Physic Garden founded by Earl Danby 
in 1622 is another heirloom of the Medical Faculty of Oxford. 
The chair of Botany was endowed by Dr. Sherard and the College 
of Physicians of London elect the professor. By special pro- 
vision, the clergy are excluded from this professorship, and 
preference is to be given to a medical graduate. The chair is now 
worth, with later additions, about 400/. a year. 

VI. Lastly, a very important trust fund is administered by the 
governing body of Christ Church, the bulk of which was left by 
Dr. Matthew Lee in 1755 to provide for anatomical teaching in 
relation to medicine exclttiwely. Dr. Lee’s expression of his 
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intentions is very clear and precise. He assigns, in his will, 
zoo/, a year as the salary of a reader in anatomy ; 50/. for ex- 
penses of two bodies and dissection ; 30/. to a reader in mathe- 
matics and physics, and the remainder to be given in annual 
prizes of loL to scholars from Westminster School. The trust 
IS now worth 3,400/. annually. It is spoken of in the return 
made by Christ Church to the Commissioners of 1874 as “ Dr. 
Lee's Benefaction for Senior Students in Natural Science.” 
This is not quite accurate ; firstly, because Dr. Lee designed the 
major portion of his benefaction for students in anatomy as 
beuing on medicine, and not for natural science generally ; and, 
secondly, because Christ Church uses nearly half of Dr. Lee’s 
trust-money to pay classical scholars from Westminster School ; 
whilst the remainder is used to support a most efficient chemical 
laboratoiy, and to pay, in part, the salaries of the accomplished 
chemist, zoologist, and physicist, who arc styled “ Lee’s 
Readers.” No part of Dr. Lee’s bequest is now assigned to medical 
studies, though it should be staled that the present application 
of Dr. Lee’s fund has obtained Parliamentary sanction, 

ON THE THERMAL PHENOMENA PRODUCED 
BY THE PASSAGE OF ELECTRICITY 
THROUGH RAREFIED GASES^ 

A I’ORTION of the experiments described in this paper were 
made before the publication of Wiedemann’s experiments 
on the same subject. The authors state that if they had know n 
of the Avork of the German physicist they would probably not 
have undertaken the investigation, but they have continued the 
experiments and think them worthy of description as the methods 
employed differ from those of Wiedemann. 

The apparatus used consisted of ordinary Geisder tubc', the 
electrodes being in wide tubes connected by a narrow* one. A 
large Ruhmkorft’s coil wdth a secondary wire 100,000 metre*) in 
length was set in actitm by two large Bunsen cells, and the 
current was made and broken by a Foucault’s interrupter. In 
order to measure the induced current a re fleeting galvanometer 
w'as employed, being placed at such a distance from the coil 
that the effect of the clcctro-magnet on the needle was very 
small; this slight deviatitm wa'*, houever, apjdied as a cor- 
rection in all the readings. It was first proved that the current 
induced on completing tlie piimary circuit was incapable of 
passing through the Gcisslcr tube, for the galvanometer needle 
was equally deflected whether placed in the secondary circuit 
or not, indicating that the movement of the needle was due 
solely to the direct action of the magnet of the coil; on the 
contrary, when the primary circuit was broken, a considerable 
deflection of the needle occurred when the galvanouielcr was in 
the secondary circuit, and a flight one, but in the ojiposite 
direction, w hen the needle w^as influenced by the magnetism of 
the coil alone. 

Tubes containing chlorine, carbonic anhydride, and hydrogen, 
w^ere employed in the experiments the electrodes being soldered 
to the wires from the coil by means of Wood’s fusible alloy. 
The narrow part of the tube was placed in a co])pcr cylinder 
containing water, or preferably mercury, in which a delicate 
thermometer was immersed, the deflection of the galvanometer 
was read every thirty seconds, and tlic thermometer every 
minute. When the current indicated by the galvanometer was 
greatest the increase of temperatm-e w'as most rapid, but the 
important fact shown by these experiments is that in every case 
the rise of temperature divided by the deflection is a constant. 
Unfortunately the different constants arc not comparable, as the 
experiments w'ere not made with the same tube containijig the 
different gases at known pressures, but w ith different tubes of 
nearly the same sizes ; but the pressures of the gases are not 
given. 

Some experiments w'cre undertaken to determine the heatino* 
effects in the neighbourhood of the electrodes. For this purpose 
the upper end of a Geissler tube containing chlorine was plac^ 
in the calorimeter, the latter surrounding the part of the tube 
containing the platinum wire, \V hen the electrode was negath c 
about eight times more heat was developed than when it w’as 
positive. As the quantity of heat produced when the electrode 
w^as positive was very small the relation betw een the deflection 
of the galvanometer and the rise of temperature was not so 
re^lar in the different experiments as in the other case ; and 
when the electrode was negative it was observed that the quan- 
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I tity of heat increased a little more rapidly than the deflection. 

I More accurate results were obtained by immersing the lower 
j end of the tube in the calorimeter ; under these circumstances 
. the quantity of heat collected when the electrode was negative 
1 was 22*8 times as great as in the experiments in which it was 
positive, and while the deflection of the galvanometer varied 
from 100 to 640, the rise of temperature divided by the deflec- 
tions increased from 100 to 120 o^y. 

It being suspected that the different effects at the two elec- 
trodes might be due to a cause similar to the Peltier effect in 
solid conductors, an attempt was made to discover if the pod- 
live electrode Ls cooled during the passage of the electricity. 
There appeared to be a very slight diminution of temperature at 
the commencement of the experiment, but it was soon marked 
by the conduction of heat from other parts of the tube. 

The calorimeter was next placed on the wide part of the 
Geissler tube, but not surrounding the electrode, which w*as 
16*5 mm. from the calorimeter. In this case, also, a larger 
quantity of heat w*as developed near the negative electro !e 
than near the positive, but tne ratio was only 4*9. When a 
portion of the narrow part of the tube w^as placed in the calori - 
meter, that near the ne^tive electrode was slightly more heated 
than the other portion. When a tube containing hydrogen was 
used similar results were obtained, but the difference fctween 
the quantities of heat at the two ends was very much less than 
[ in the case of chlorine. 

I The next series of experiments was made to determine the 
1 effect of different diameters of tube. For this purpose a U-tube 
containing air of the pressure of tw*o mm. was used, one 
limb of the tube having a sectional area of 36*3 square mm., 
j the other 12*6 square mm., both limbs being surrounded by 
' calorimeters. The quantity of heat developed in the narrow 
tube was only very slightly greater than in the other, the ratio 
being about 1*1. By using another tube with the areas of 116*9 
square mm. and 4*5 a similar result was found, but in this ca'^c 
the ratio w*as not greater than l*2. 

I NOTES FROM NEW ZEALAND 

I following note*) have been sent us from New Zealand 

I by Mr. T. II. Pott*?, of Ohinitahi : — 

Maori Food Feast, — At the great meeting of Kingite natives 
convened by Tawhaio to meet Sir George Grey and the Hon. 
Native Minister, amongst other very interesting incidents was 
the food feast which was held at Ilikurangi on May 8. 

A procession formed of several hundreds of women, each 
carrying a neatly woven basket filled with food, proceede I 
through the village till it arrived opposite to Sir George Grey’s 
tent ; at a given signal the baskets were placed on the ground 
and stacked into a huge heap. The presentation of each article 
of food was accompanied with an apjuopriate chant or ngori, 
with^dancing and facial contortions of an extraordinary cha- 
racter, many of the most ancient persons of different ha ] ms 
taking part iu the celebration. 

Among-t the various articles of vegetable food in season was 
offered 

Pohtia. — The root of Convolvulus septum ^ as flow’^ery as a 
potato w ith a slightly bitter taste. 

Sowthistle, — Sonchus oleraceus. The Hauhaus, W'hen com- 
pelled to use cooked sow thistle, found to their surprise they did 
not lose condition on this spai‘e diet. 

Para, — The thick solid scale from the rootstock of the grajid 
fern Marattia fraxinea. This edible w'as pinkish or pale purple 
when cut, solid, tough, almost tasteless, with a slightly bitter 
flavour. 

Marnaku, — This esculent appeared in thick junks of about a 
foot in length ; it is the mucilaginous pith of the great black 
tree-fern Cyathea medullaris. It was presented ready dressed, 
was soft, very .sweet to the palate. 

Roi, — The rhizome or root of the bracken Pieris agiti/ina, 
\a.r, esculenta. It w^as offered in the uncooked state, in which 
it is usually kept ready for use. 

Tawha, — ^The prepared berries of a common forest tree 
Nesodaphne tawha. 

Hakeke , — The Jew’s-ear fungus Hirneola aurtcula~yuda. It is 
found in the forests of Pirongia; that which grows on the 
Karaka is most esteemed. 

On Moa Retnains, — There has been so W’arm a controversy 
as to the probable datej.of the extinction of the dinornis, that 
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an^ reliable fact connected with the remains of the wonderful 
animals may be of value to the biological student.^ 

On the low hills and ilats north-east of the gorge of the 
Rakida, from 1854 to 1858, there were quantities of gizzard* 
stones lying in small heaps on the surface of the ground ; for 
Years no one collected them for scientific purposes, but boys or 
bush-hands sometimes turned over the heaps, and picked out a 
** few pretty ones ” that happened to take their fancy. 

In April, 1857, with two friends, I went up the course of the 
Rakaia, followed the southern stream, then through the country 
west of Mount Hutt and Mount JSomer-., returned to the 
“plains*’ by the Ashburton or Ilaketere River ; this was then 
all new country, not taken up. On the southern side of the 
Ashburton or Haketere River, on the flats above the gorge, a 
vast number of moa bones lay exposed on the surface of the soil ; 
after 1 had taken up a run there, I used frequently to pick up 
specimens from amongst these bones and throw them into heaps, 
with the view of making a selection therefrom at some future 
time. 

It may be worth mentioning that near that spot, at a now well- 
known place called “Paddle Hill,” I found a paddle made of 
totana ^Podocarpus totana)^ with a longer handle and much 
broader blade than any hoe that I have seen used by natives ; 
it seemed too large for a paddler kneeling or squatting ; it had 
probably been u^cd to propel a moki or raft. 

The Pahu , — The Hauhaus at the Ilikurangi meeting were 
called to their place of worship by the beating of the pahu ; it 
is a long, sonorous piece of wood, made (when possible) from 
an aromatic tree called porokaiwhiria {Hedycaria dentata). It 
is hung from a cross pole supported at cither end by a forked 
stick. The sound may be heard to an extraordinary distance. 
It is produced from this rough kind of wooden drum being beaten 
on its edges by several persons furnished v\ ith short batons. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

The Cambridge Syndicate appointed to consider the 
higher mathematical studies and examinations of the university 
have issued a further report in which they state that they have 
been led by the ob>ervations of members of ihc Senate m the 
Arts School, and by the results of the voting on the scheme 
of examination recommended in their reixjrt of March 29, to 
believe that in the opinion of the Senate the examination in 
Part HI. of the Mathematical Tripos should be independent of 
the preceding parts, and also that the Senate would be averse to 
any scheme in which it was not provided that all the subjects 1 
should be included in the examinations of each year. They have , 
framed regulatioas in accordance with these ])nnciplcs in substi- 
tution for those rejected by the Senate on May 29, under which 
it is provided that from the results of the examination Parts 
I. and II., the candidates shall be arranged in order of merit as 
Wranglers, Senior Optimes, and Junior OiHimes. Only 
Wranglers are to be admitted to the examination 111 Part 111 ., 
and from the result of the examination in that part only, the 
Moderators and Examiners shall publish in three division.'-, 
each division arranged alphabetically, a list of those examined 
and approved. Power is given to the Moderators and Exa- 
miners to place in the first division any candidate who ha'- shown 
eminent proficiency in the subjects of any one group in Schedule 
III. In each of the papers in bookwork in Part III. a limit is 
to be fixed to the number of questions to which any candidate 
shall be permitted to send in answers, such limit to be printed at 
the head of each paper. The subjects in Part III. are grouped 
in four divisions. Group A consists of differential e(iuatioiis, 
calculus of variations, higher algebra, higher jjarts of theory of 
equations, higher analytical geometry (plane and solid), finite 
differences, higher definite integrals, elliptic functions, theory of 
chances, including combination of observations. Group B, 
Laplace’s and allied functions, attractions, higher dynamics, 
Newton’s “ Principia,” book i. sec. ix.-xi., lunar and planetary 
theories, figure of the Earth, precession and nutation. Group C, 
hydrodynamics, including waves and tide, ^ound, phy.'.ical optics, 
vibrations of strings and bars, elastic solids. Group D, exprc'- 
sion of functions by series or integrals, involving sines and 
cosines, thermotlyiiamics, conduction of hear, electricity, magne- 
tism. From the discussion which took plice on the subject on 
November 2, opinion seems to be pretty much divided at 
Cambridge as to the advisability of the proposed alterations. 


A POST-MASTERSHII* at Mcrton College, Oxford, for Natursl 
Science, has been awarded to Mr. Geo. Howson, a pupil or 
Giggles wick School. 


SCIENTIFIC SERIALS 

Memorie della Societa degli Spettroscopisti Italiani^ April, 18781 
contains a table showing the solar spots and faculae for each day or 
observation for the months of January, February, and March 1877* 
A note by Prof, Tacchini on the solar spots of the first three 
months of 1877, compared with those of the I'ame months itt 
1878. — An account of the observations of solar prominences 
made at Palermo during the first three months of the present 
year. — Drawings of the chromosphere for the months of March, 
April, May, and June, 1871. 

May. — 'liiis number contains full accounts of the transit of 
Mercury of May 6, 1878, as observed at Rome, with notes on 
the same by Respighi, St. Ferrari, Millosevich, and Tacchini, 
— Drawings of the chromosplicre for June and July 1871. 

June. — Tables of solar spots and faculte for April and May, 
1878. — Note on the spots and solar eruptions of April, May, and 
June, 1878, by Prof. Tacchini. — A long paper on a cause for 
the appearance of bright lines in the solar spectrum, by Mr. 
Meldola. 

July. — A paper containing tables of the solar prominences 
observed at Palermo in April, May, and June, 1878, by Prof. 
Tacchini. — A long paper by Schiaparelli on the observations of 
the rotation and topography of the planet Mars made at Milan 
i during the opjio.sition of 1877. 

August. — Spectroscopic observations of the chromosphere made 
at Palermo during the months of April, May, and June, 1878. 
Tables .showing the number of protuberances and spots on the sun 
for each day of observation for the months of August, Sep- 
tember, October, November, and December, as seen at Rome, 
with notes thereon. — Drawings of the chromosphere for the 
last part of July, 1871, made at Palermo. 

Bulletin de I'Acadlmie Royale de Belgique^ No. 7, i878.--lt 
has been affirmed by more than one observer that, during 
aurora; bureales, the intensity of scintillation of stars has been 
considerably increased ; a singular influence, if real. M. Mon* 
tigny, testing such statements, observed twice such an increase 
(on the nights of April 5, 1870, and June l, 1878). He notes 
the fact that this increase coincided with a lowering of tem- 
perature of the air in the locality. In the one ca.se this fall 
occurred exactly at the moment of the aurora and observation 
of the scintillation ; in the other case it preceded the aurora, 
but was more marked the night of it, and a few hours 
I after observation of the increase in question. He considers 
the increase due to the cooling, which must have affected first 
the upper regions of the atmosphere through which the stars’ 
rays pass; and this agrees with the fact that the stars 
furthest above the horizon showed the increase most. — 
MM. Spring and Durand study some obscure points in the com- 
po.sition of oxygenated compounds of nitrogen. Finding that the 
jiroducts of reaction, with w ater, of the body formed by action 
of chlorine on nitrite of silver, are exclusively nitric acid and 
chlorhydric acid, their surmise was verified that the chlorine is 
substituted for the silver of the nitrite, atom for atom, forming 
nitric chloride. Hence the structure of the group NO^ of nitric 
acid is inferred to be the same as that of its correspondent nitrous 
acid, and the rational formiilie of these two .substances must be 
written respectively IIO.N = O and HO.O — N = O. M. 
Melsens seeks to refute M. du Moncel’s statements about the 
cost of hi', .system of lightning-conductors, as applied to the 
Hotel de Ville, in Brussels, and criticises the instructions of the 
Paris Commission for erecting conductors on public buildings. 
— Some letters in a controversy between M. du Moncel and 
MM. Navez on the theory of the telephone, appear in this 
number. — M. Malaise announces the discovery of Brachiopoda 
I of the genus Lingula in the Cambrian formation of Stavclot. 

I No, 8. — The digestion of albuminoids in some invertebrates 
I forms the .subject of a paper here from Dr. Fredericq. From a 
combination of hi*> results w ith those got by Hoppe-Seyler and 
Plateau, it appears that the mechanism of digestion is the same* 
throughout the animal kingdom, and the transformation of food 
in invertebrates is eflected through substances that have the 
greatest similarity to the digestive ferments of vertebrates (solu- 
bility in water, precipitation by alcohol). Digestion by means of 
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% peptic ferment is very rare amon«: invertebrate? ; a ferment 
Sniilar to thrypsine, on the other hand, is met nith among; 
different clashes of these animals, — M. Plateau communicates 
an account of experiments (with the graphic method and poisons 
of the heart), on the movements and innervation of the central 
organ of circulation in articulate animals Inter alia^ section of 
lie cardiac nerve diminishes the number of pulsations (in verte- 
brates, it produces acceleration). — M. Renard describes the 
diabase of Challes, near Stavelot, in the Cambrian system.— -Dr. 
Koninck continues his researches on Belgian minerals ; and there 
Ve some papers on mathematical subjects. 

The Bulletin de V Acad^mie TmpSriale des Sciences de St» Piter*- 
hemrg (vol. xxv. No. 2) contains the following papers of in- 
terest : — On ihe occurrence of the mu'-’culus peroneo tibialis in 
Quadrumana, by Dr. Wenzel Gruber. — On a control barometer, 
}yy H. Wild (with plate). — On the reduction of Kirchhoff^' 
spectral observations to wave-lengths, by Dr. B. Hasselberg. — 
On the observed ingress of Mercury upon the solar cli^c, at the 
transit of 1878, May 6, by O. Struve, of Pulkowa (with plate), 
—Catalogue of forty-two new red stars, by E. Lindemann. — 
On the Ru^'Sian species of the mollusc Clausilia, Drap., by Dr. 
Oskar Boettger.— On the theory of curves of the shortest para- 
meter on curved surfaces, by V. Minding. — On the hexylenes 
resulting from tertiary hex^lalcohoh and their polymerisation, 
by L. Jawein. — On the action of tertiary iodide of butyl upon 
isobutylene in the presence of metallic oxide«, by J. Lermontoff. 
—On tetramethylethyl and its derivates, and on the chemical 
composition of pinacone, by D. Pawdow. 

T/tc yournal of the Russian CJiemicil and Physical Societies of 
St, Petersburg (vol. x. No. 6) contains the following papers of 
interest : — On tetramethylcthylene and the chemical structure of 
pinacone, by M. D. Pavloif. — On the glucose derived from 
lactose, by M. Foudakovsky. — On the action of bromide of 
aluminium in the formation of the bromides of aromatic hydro- 
carbons, by G. Gustavson. — On the dextrogyrate terpene 
obtained from Russian terpentine, by F. Flavitzky.— On the 
chemical structure of terpenes, by the same. — On dibcnzoyl- 
dinitrodiphenol, by M. Goldstein. — On some new mineral 
Springs in the Caucasu*!, by E. Wroblew^ky. — On the influence 
of the surrounding medium upon electrodynamical actions, by J. 
Borgmanii. — On the determination of the magnetic function of 
liquid®, by the same. 

Verhandlungen der natut forschenden Gesellschaft tu Freiburg 
i, B, (vol. vii. part 2). — From the part we note* the following 
papers : On organic cyanides and their decompodtion, by A. 
Claus. — Note on wine analysis, by the same. — On the equili- 
brium of a system of expanded molecules and the theory of 
elastic after effects, by E, Warburg. — Observations on the 
torsion oscillations of an iron wire heated to redness, by Dr. 
Messer. — On the sensitiveness of alum crystals towards minute 
variations in the concentration of their mo’her-liquor, by F. 
Klocke. 


SOCIETIES AND ACADEMIES 

CAMERIDdE 

Philosophical Society, Octol cr 21. — Dr. Pearson read a 
paper on a series of lunar distances taken by him during the 
wars i 875 “ 77 » mostly at Cambridge and at a place not far di'^tant, 
TO longitude and latitude of each .spr»t being accurately known. 
He said that they entirely bore out the conclusions at which he 
had arrived some time back from a much smaller number of 
wservations, and which were communicated by him to the 
Society in a paper read by him, March 13, 1876 (sec Proceedings, 
11. pp. 414-418), viz., that the errors are such as cannot be 
called errors of observation of any kind, and may probably ari^e 
from the .solution of the spherical problem on which the result 
depends not being, as at present given, strictly accurate. It 
was mentioned that there is much to justify this conclusion ; for 
»mple, this method of obtaining longitudes is not much resorted 
f in practice (from which it may be argued that it is actually 
ound inaccurate). It is not formally adopted in Germany, 
tnough It still is retained in the Nautical Almanac, and in the 
oo^e.sponding publication, the Connaissance des Temf^, issued 
i aris, Capt. Toynbee, F.R.A.S., in a paper in the Nautical 
for February, 1850 (of which there is an abstract in I 
e Monthly NotUes of the K.A.S.), distinctly states that lunars | 


taken ea‘t of the moon give always a result thirty or forty 
.seconds different from those taken w’est, though his mean result 
he says was entirely satisfactory ; and until the early part of this 
century all East Indian longitudes w'ere in error nearly 3m. to 
the cast, a result which very nearly agrees with the errors resulting 
from the«e observations, supposing them to have been deduced 
from the new moon of five to eight days old, probably the mo^t 
convenient time at which to take them from the sun. The whole 
.series, it was stated, consists of 250 separate distances, each dis- 
tance being either a mean of three or two, or else only one 
observation, there being about an equal number of each class, 
though there is no reason to think that the last are less trust- 
worthy than the others in any serious degree ; the Greenwich 
mean time for each being established, with the exception of a 
very few% w ithin certainly ten seconds. Only 200 of these, the 
number at present thoroughly verified, w^cre discussed on the 
present occasion. Clasring these in groups of about forty, it 
w'as found that the first group gave thirty-two results where the 
measured distance was in defect of the theoretical distance, and 
thirteen in w’hich it w^as in excess. A.ssuming the rule given in 
p. 417 of the paper referred to to be correct, this result exactly 
agrees with what might be expected, it being almost always most 
convenient, especially for a beginner, to take lunars, at any rate 
from the «-un, under such circumstances as will give this result, 
while the example of India, founded apparently on observations 
made at Madras, seems to imply this probable facility, and 
also that they w^ere made on the new moon, these being more 
easily taken m our hemisphere than tho®e made on the old one. 
In the four remaining groups the proportions are 26 to 18 : 28 
to 15 : 25 to 17 : 17 to 14 : giving a total of 128 observations in 
defect, and 77 in excess. Rejecting three or four certainly ques- 
tionable results, the greatest errors occurring are 2' 59 ' in defect, 
and 2' 48" in excess. The true mean has not yet been ascertained, 
but is certainly in each case not far from 1' — i' 20"; which, on 
an average, wfill give the observer an error of about half a degree 
of longitude, or of tw’cnty to thirty-five mile®, advancing from 
our own latitude to the equator. There are probably not a 
dozen clear exceptions to the rule sugge.sted in the communi- 
cation of March, 1876, that if the luminaries are both on the 
same side of the meridian, the obser\"ed distance is always in 
defect of the true if the moon be neare-t to it, and in excess if 
she is farther distant ; while the .same niJe holds good, but with 
less certainty, when the two luminaries are on different sides. 
The only exceptions <^eem to ari-e where the one more distant 
from the meridian has a greater altitude than the other, or is t f 
a considerably higher declination, and when the distances aie 
very great, i.e, from 120® to 130®, in which case the measured dis- 
tance ‘ cems generally to be slightly in excess of the true ; but, as 
might naturally be expected, the'c last distances cannot often be 
taken in our ow n climate. It w as explained that all the reductions 
had been ^ade by Bordaks formula, stated \n^^ Phdosophical 
Transactions for 1797 to have been the first strictly mathe- 
matical solution o^ the problem. But the results vary only by a 
few seconds of arc fiom those given by the system adopted in 
the large folio published in 1772 by Mr. Shepherd, Plumian 
Professor at Cambridge Univer ily under the ‘superintendence of 
the Commissioners of Longitude, and while Dr. Maskeljme was 
Astronomer-Royal ; or from other methods which it is believed 
are allied to this. Two examples were also exhibited of d’s- 
lances reduced according to the elal orate method suggested by 
Bessel in the Astronomische Nachrichten of i8'52 ; Bes‘ers 
result®, how'ever, do not differ to any great extent from those 
obtained otherw i'-c. It was suggested that the problem is really 
one of spherical trigonometry, and from the fact that the errors 
seem to depend on the position of the luminaries towards the 
meridian, whereas the old methods of solution depend on their 
altitudes and also that the different ways ■\’'C‘ge'^ted for eli 10- 
nating the error due to the difference between the geocentric and 
giojraphical hiitude of the place ( f ob®erv'ation give diffeient 
results, a hope w’as expressed that if the^-e two circumstanc'*s 
w’ere thoroughly reconsidered in dealing with the qinstion, 
means might be found of discovering a farther correction of the 
ob'^erved distance, which would giv^e a really accurate result. 

Manchester 

Literary and Philosophical Society, October ^ • 

Joule, F.R.S., &c., president, in the chair.— Relative brightness 
of the planets Venus and Mercury, by James Nasmyth, C.h., 
F.R.A.S., Corresponding Member of the Society. “On maiiv' 
occasions, when observing Mercury and Venus in full daylight, 
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I have always been impressed with the strikingly inferior bright- 
ness of Mercury as compared with Venus ; and as such a con- 
dition is the very reverse of what might be expected by reason 
of Mercury being so much nearer to the sun than Venus, I 
aw^aited the rare event of a very close conjunction of these two 
planets that occurred on September 26 and 27 last. With the 
advantage of a perfectly clear sky I had the two planets before 
me for several hours, so to speak, side by side in the field of the 
telescope at the same time, thus affording me a most perfect 
opportunity for making a comparison of their relative brightness. 
It is difficult to convey in words an exact impression of the 
difference in the brightness of such objects, but I may attempt 
to do so by stating that Venus looked like clean silver, while 
Mercury looked like lead or zinc. Were I to indicate my im- 
pressions by way of number I would say that Venus was fully 
twice as bright as Mercury. So remarkable an inferiority in the 
brightness of Mercury, notwith'standing his much greater near- 
ness to the sun, appears to me to indicate the existence of some 
very special and peculiar condition of his* surface in respect to 
his capability of reflecting light — a condition that may be due to 
the nature of bis envelope, if such exist, or of that of his sur- 
face, by which the fervid light of the sun’s rays falling on him 
are in a great measirre quenched or absorbed so as to leave but a 
small residue to be reflected from his surface. If this be so, it 
appears to me to be reasonable to suppose that the absorption 
of so much light must result in a vast increase in the heat of the 
surface of Mercury beyond what would have been the case had 
Mercury po'^sessed the same surface conditions as Venus. 
Whether in the progress of spectroscopic investigation we shall 
ever be enabled to detect some evidence of metallic or other 
vapours or gases clinging to or closely enveloping the surface of 
Mercury that might in some respect account for so remarkable 
an absorption of the sun’s light, we must be content to aw’ait 
the acquirement of such evidence if it ever be forthcoming. It 
appears to me, however, to be well to raise such a question, so 
that our astronomical spectroscopists may be on the outlook for 
some evidence of the cause of so very remarkable a defective 
condition in the light-reflecting power of Mercury to which I 
have thus endeavoured to direct attention.” — On the water of 
Thirlmcre, by Harry Grimshaw, F.C.S,, and Clifford G rims haw. 

Paris 

Academy of Sciences, October 28. — M. Fizeau in the 
chair.— M. De la Gourmerie read a note on the works of the 
late M. Bicnayme. — The following papers were also read : — On 
the decomposition of hydracids by metals, by M. Bertbelot. 
The heat of formation of gaseous chlorhydric acid from its 
elements is surpassed by that of all anhydrous chlorides, even 
chlorides of lead, copper, mercury, and silver ; gold is the only 
exception among ordinary metals. The inference that all these 
metals, except gold, must decompose chlorhydric ^gas with 
liberation of hydrogen, is confirmed by experiment. Platina and 
palladium, also, their chlorides having low beats of formation 
and little stability, did -not decompose chlorhydric gas up to 
^^0°. — On Vice-Admiral Clone’s “ Pilote de Terre Neuve,” by 
M. Faye. — On the state in which carbonic acid exists in the 
blood and the tissues, by M. Bert. The escape of carbonic 
acid during the respiratory act requires a dissociation of 
the super-carbonised salts of the blood. These salts w'cre 
saturated with carbonic acid neither in the arterial nor 
the venous blood, nor in the tissues. The life of the 
anatomical elements can only be maintained in presence 
of carbonic acid in the state of combination. When the alkalis 
arc saturated, and this gas appears in excess in the state of 
simple solution it rapidly causes death. — Influence of the 
nervous system on the phenomena of absorption, by M. Moreau. 
He attached to the dorsal fins of fishes that had swimming 
bladders a small glass balloon, lighter than the water, and in a 
few hours the volume of the fish had diminished through absorp- 
tion of a part of the air contained in the bladder. When a piece 
of metal was substituted for the balloon, the volume of the fish 
increased. There is thus a sensation of thrust upwards or 
downwards, and it is under influence of the former that absorption 
of air in the bladder takes place, probably through a reflex action. 
— On decipium^ a new metal of samarskite, by M. Delafontaine. 

In the samarskite of North Carolina he finds yttria, erbine, terbine, 
Philippine (yellow (PpO), equiv. about 90 ; characteristic absorp- 
tion band about 449 in A), dedpine (white (OpO), equiv, about 
122, band 416) ; thorine and oxides of didymium and cerium. 
The equivalents of the metals in some of these earths are shown 
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to present interesting numerical relations. Decipum is so calleil 
from decipUns, deceiving. The did)rmium of cerite is probably 
a mixture of several bodies, by M. Delafontaine. This is based: 
on spectral observations. — Reply to a recent communication by 
M. Him, on a gyroscopic apparatus, by M. Gruey. — Classi* 
fication of double stars, by M. Flammarion. Of the 11,000 
double or multiple stars discovered, he finds there are only 8r9 
that give certain indications of a relative motion of the com* 
ponents. These groups are divided into 731 doubles, 73 triples, 
12 quadruples, 2 ouintuples, and i sextuple, in all 1,745 stars 
variously associated. Of these couples in motion 558 have 
been found with orbital systems, and 316 whose components 
have been connected merely by the chance of celestial per- 
spectives and form optical groups. In the orbital systems 
there is a preponderance of retrograde motion from north 
to south by west (Several other facts are given.) — On 
I the integration of the equation (1) Ay'^ -h By)^ + Cy"^ + 
Dy' - 4 - Ey + ~ by M. Alexeeff. — On involution in curves 

of // degree, by M. Serret. — Remarks on two integrals obtained 
by Lame in the analytical theory of heat, by M, Esenry, — Re- 
ply to an observation of M. Boltzmann, by M. L^vy. — On the 
magnetisation of tubes of steel, by M. Gaugain. When a sys- 
tem formed of two parts having different coercive forces is sub- 
jected to action of a weak current, the part having the least coer- 
cive force is always that which takes the strongest magnetisation 
(whichever its position, tube, or core). — On a telephone call, by 
M, Perrodon. This consists in connecting a Ruhmkorff cou 
with the plate of the telephone, so as to get a loud continuous 
sound. — On the transformation of valerylenc] into terpilene, b)’’ 
M. Bouchardat. — Artificial reproduction of mclanochroite, by 
M. Meunier. This is by keeping fragments of galena in dilute 
aqueous solution of bichromate of potash. — On the elimination 
of salicylate of soda, and the action of this salt on the heart, by 
MM. Blanchier and Bochefontaine. It stimulates various secre- 
tions, notably the salivary. In man it is at once expelled by 
the kidneys (appearing in the urine in 2omra.); in the dog it 
appears both in the urine and the saliva, also in the bile and 
l)ancrcatic fluid. The hypersecretion of saliva is due to action 
of the salicylate on the grey substance of the central nervous 
system. In strong doses, the salt stops the heart in diastole.— 
On parthenogenesis in bees Sanson. 
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THURSDAY, NOVEMBER 14, 1878 


CLEOPATRA^ S NEEDLE AND THE WIND 
PRESSURE 

^T'HE statements recently made in the Times respecting 
^ the stability of Cleopatra’ s needle and the maximum 
intensity of the pressure of the “wind in this country have 
awakened much interest, if not anxiety, about the sub- 
ject. The appearance of the lofty obelisk balanced on so 
small a base suggests to many the thought of an egg 
standing on its end, and presents every idea of insta- 
bility. This idea is much amplified by a very erroneous 
estimation, we believe, by most persons of the real 
dimensions of the base ; we hare heard this estimated at 
various diameters down to two feet, but in reality it is 
in no direction less than five. The statement that the 
stability of the obelisk is sufficient to withstand a wind 
pressure of 80 or 90 lbs. per square foot having been 
made, the storm from Liverpool at once broke on it and 
upset people’s minds, if not the monolith. Thu'» we 
learn, from the observations taken by Mr. Hartnup, the 
astronomer at the Liverpool Observatory, that on January 
30, 1868, “it began to blow strongly about 9 A.M., and 
from that time gradually increased in violence until half- 
past II P.M. on the 31st, when there was one gust of 
wind which registered 51 lbs. on the square foot. From 
this time the gale rapidly increased till noon next day, 
blowing with a severity quite unprecedented in this 
country. The anemometer which has been erected at 
the Bidston Observatory is made to register up to 60 lbs. 
on the square foot, the idea being that no gale would 
reach that degree of violence. Between eleven o’clock 
and one o’clock, however, the registering pencil was 
driven far beyond this limit, and Mr. Ilartnup calculated 
that at several periods the pressure could not have been 
less than from 70 lbs. to 80 lbs. on the square foot. The 
anemometer was erected in 1851, and the most severe 
gale registered up to this time was in December, 1863, 
when there were three gusts which registered 45 lbs. to 
the square foot.” Further details respecting this re- 
markable hurricane will be found in the Journal of the 
Scottish Meteorological Society, from which we find 
that at Glasgow, from 1.15 P.M. to 1.30 P.M., twenty-one 
miles of wind passed the observatory, giving a velocity 
of eighty-four miles per hour, or corresponding to a pressure 
of 35^ lbs. to the square foot, while the stronge:.t gusts 
registered 42 lbs. on the square foot. At Edinburgh the 
gale was more severe than at the latter place ; cabs and 
horses are said to have been blown over, but there is no 
record of the pressure or velocity as there was unfor- 
tunately no anemometer in working order. Many autho- 
rities state that the maximum pressure of the wind does 
not exceed 5 5 lbs. to the square foot in this country, and 
as this is the figure commonly assumed by engineers in 
the design of large structures, it is of the greatest import- 
ance that the trustworthiness of the Bidston anemometers 
should be ascertained. Pressure anemometers are ob- 
viously liable to errors from the varying modulus of 
elasticity of their springs and the momentum of their 
moving parts and supports, while Robinson’s anemometers 
may give a maximum velocity due to small eddies, which 
VoT, xix.~ No. ^72 


is much in excess of the true value. Mr, John Dixon in 
his letter to the Times on the subject gives a good illus- 
tration of a pressure of 80 lbs. to the square foot by com- 
paring it to the weight on the floor of a densely-crowded 
room. It has been ascertained by experiment that the 
weight of a crowd of persons can attain 80 to 120 lbs. per 
square foot, the latter figure being reached only when the 
experiment was made with labourers of above the average 
stature packed as closely as possible, and the former being 
commonly taken as the maximum load to which the plat- 
form of a bridge can be subjected by a dense mixed 
crowd. Thus Mr. Dixon remarks, “ the '‘windows of a 
building certainly have to bear an equal strain with the 
walls, and I suppose it would be immaterial to the glass 
whether it was placed vertically or horizontally. A 
densely packed crowd hardly weighs 80 lbs. per square 
foot of the space it stands upon. Reduce therefore the 
theory to common sense ; would any one dream of 
standing on a floor formed of glazed window sashes ? ” 
On the whole we rather think not, even if, to make 
the case analogous, means were taken to distribute 
the pressure uniformly, and we are forced to the con- 
clusion that either the Bidston Observatory is a very 
strongly constructed building with window-sashes and 
glass of unusual strength, or that the anemometers are 
untrustworthy. 

Leaving now the question of the maximum pressure of 
the wind to be decided by meteorologists, there remains to 
be ascertained what that pressure would have to reach on 
the banks of the Thames to endanger the existence of the 
obelisk. Mr. Dixon’s assurance has probably set the fears 
of many at rest ; he says ; “ As to its stability there need 
be no fear — 130 Jbs. of wind-pressure would not upset it. 
The columns of the Times are not the place to ventilate 
calculations and figures.” We can assure Mr. Dixon 
that these calculations would be of sufficient inlerest to 
the readers of Nature to find a place in its columns, but 
in their absence we are obliged to fall back on our own. 
The widths of the top and bottom of larger face of the 
obelisk are respectively 64 inches and 95 inches, the height 
being 60 feet 6 inches exclusive of the pyramidal point, 
which would be 7 feet high if intact ; assuming, then, an 
additional foot of height for the lower rounded end, the 
moment about the base of the pressure on the area of the 
larger face will be 12,931 foot pounds for a wind pressure 
of I lb. on the square foot. The weight of the stone is 
estimated at 196 tons, whence, on the assumption of per- 
fect rigidity, the ultimate stability w^ould be 196 tons X 
radius of base (2*5), and the corresponding wind pressure 

^196 X 2 5 35. 84*88 lbs. per square foot. But 

12,931 

the material of the obelisk not being perfectly rigid, it 
will be seen that this ultimate stability could not be 
reached. The effect of the wind-pressure is to cause a 
deviation of the line of action of the resultant pressure 
on the base from its centre with a diminution of the 
stress on the windward, and an increase of that on the 
lee-side of the base ; if the decrease exceeds the normal 
pressure due to the weight the joint will tend to open, 
while if the increase is carried too far it may reach the 
crushing strength of the material. 

Both these effects have to be considered. Now in the 
design of masonry work of a substantial character it is 
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the usual engineering practice to so distribute the stresses 
that no joint tends to open under the most unfavourable 
conditions, though this condition is doubtless frequently 
neglected in flimsy structures. In order that this con- 
dition should be fulfilled, the resultant of the pressure 
on the base must not deviate from the centre of gravity 
of the base by a quantity greater than x' given in the 

equation x' — ^ , where / is the moment of inertia of 


the base about the neutral axis or line through its centre 
of gra\ity perpciulirular to the direction of the deviation 
of the resultant, S =» the area of the base, and X = the 
greitcst distance of a point in the base from the neutral 
axis on tbe side of the greatest pressure. In the case of 


a circular base .r' ~ 


diameter of base 
'8 


= ‘625 feet 


the piescnt instance. The wind pressure corresponding 

, , . , . . J96 X *625 X 2240 

to this deviation = ~ I"-* ~ ~ 21*22 lbs. per 

square foot. When the wind-pressure exceeds this 
amount there is still the tensile strength of the cement 
with which the stone is bedded to resist the tendency of 
the joint to open on the windward side. While the in- 
troduction of a layer of cement under the stone doubtless 
adds to its steadiness under a wind-pressure of 30 or 
50 lbs. to the square foot, it would add a very serious 
-element of danger should the pressure ever approach 
that recorded at the Bidston Observatory, as the cement 
on the lee side would probably then be subjected to a 
crushing "-tress in excess of its strength, and by giving 
way w'ould cause the column to heel over to some extent ; 
in fact, if there was any probability of that wind-pressure 
being reached, it would have been safer to have omitted 
the cement and trusted for the ultimate .stability to the 
far greater resistance to crushing of the granite. It 
would be impossible, without making assumptions un- 
bounded on experiment, to estimate with any accuracy 
the value of the additional stability given by the cement 
in the case of moderate wind-pressures. We have, how- 
-ever, calculated the conditions of equilibrium, neglecting 
the tensile strength of the cement, as well as the bending 
of the Slone. 

On this assumption, we find tha* a vyid jiressure f>f 
SO lbs, per square foot would cause tlic joint to open on 
the windward side as far into the bise as the centie , tac 
column would thus be standing onj> on the leeward half 
of its base, but the stability would not b « itdangcred by 
this as the maximum pressure on the base at its outer 
edge w ould only amount to 40 tons per square foot, which 
is less than the crushing strength even of the cement. 
The line of the resultant pressure on the base would be 
at a distance of 1*472 feet from the centre, if the bending 
of the column is disregarded. To take into consideration 
the flexure ol the column would involve too long calcula- 
tions for our present purpose, even if the modulus of elas- 
ticity of granite had been determined with sufficient 
accuracy to make the results of any value, but this we 
believe has not yet been done. The conclusions we arrive 
at are as follows ; — As long as the foundations remain 
secure, the obelisk may be frequently subjected to a wind 
pressure of 21 lbs. per square foot without the slightest 
tendency to accident ; if subjected at long intervals to a 
pressure of 40 or 50 lbs. to the square foot, it would 


probably stand for an indefinitely long period until the 
fatigue of the cement under variations of stress or its 
natural decay, if that ever takes place, causes its rupture, 
but under a pressure of this intensity it must be borne in 
mind that considerable oscillation would take place, and 
that if the period of the gusts nearly agreed with the time 
of vibration of the stone it might be overturned ; while if 
a pressure of 80 lbs. per square foot is reached it is very 
questionable if the survivors among the inhabitants of the 
neighbourhood wall find it in situ when they hare time to 
go and look for it. 


DRAPERS SCIENTIFIC MEMOIRS 

Scientific Memoirs : being Experimental Contributions to 
a Kno'wlelge oj Radiant Energy. By John William 
' Draper, M.D., LL.D. (London : Sampson, Low, and 
Co. New York: Harper Brothers, 1878.) 

T he scientific world is to be congratulated on the 
accession to its literature of these memoirs con- 
stituting as they do a distinct historical sketch of the 
works of a physicist who is at once an ardent experi- 
mentalist and a careful theorist. As he remarks in his 
preface, many of his results of experimental investigation 
on scientific topics have been largely disseminated in 
European languages, and many of the conclusions they 
have presented have been admitted into the accepted 
body of scientific knowledge. The papers in which these 
results were published have, however, appeared from 
time to time in various American and English periodicals, 
but we now have them collected in a form in which they 
are accessible and convenient for reference. 

The four opening memoirs seemingly occupy their 
position in the volume for the purpose of calling the 
attention of the reader to the fact that a large portion of 
the subject that Kirchhoff treated mathematically in a 
paper which appeared in Poggendorff's Annalen in i860, 
and which at the time was considered the foundation of 
spectrum analysis, had already been experimentally proved 
and published by our author some thirteen years before- 
The theorist apparently ignored the work of the experi- 
mentalist, and the claim of the one to priority in regard 
to the enunciation of certain fundamental principles of 
spectrum analysis is now on the best of evidence disputed 
by the other. The titles of these first four memoirs and 
their dates of original publication will give an idea of 
the indictment framed against Kirchhoff which appears 
in a note appended to the last of them. They are — 

1 . Examination of the radiations of red-hot bodies. The 
production of light by heat, published in 1 847. 

II. Spectrum analysis of flames. Production of light 
by chemical action, published in 1848. 

III. On invisible fixed lines in the sun’s spectrum 
detected by photography, published in 1843. 

IV. ( )n the nature of flame, and on the condition of 
the sun’s surface, published in 1858. 

Controversy regarding priority of discovery is always 
distasteful, and the indictment against Kirchhoff is a heavy 
one, but the offence might have been charged also against 
those scientific writers who, careless of history, have been 
accompliccb in doing Draper an injustice. But turning to 
the more agreeable side of the subject of these memoirs 
we find that Draper fixed the temperature at which solid 
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bodies emit light with heat to be 977*’, and shows ex- 
perimentally that as the temperature of an incan- 
descent body rises it emits rays of an increasing 
refrangibility ; also that the amplitude of any parti- 
cular vibration increases with the temperature, and 
that to every particular wave-length there^belongs a parti- 
cular colour. But even more remarkable are the deduc- 
tions he makes regarding light and heat, deductions 
which, though evident noiv, perhaps, in the present state 
of knowledge, had by no means then the appearance of 
undoubted truths. He boldly asserted that light and heat 
were effects of radiation and not forces existing in the 
radiations themselves. 

It is, however, with photographic research that the 
name of Draper is most generally linked ; and as his 
researches in this line commenced in 1837, two ycais 
before the announcement of Daguerre’s and Fox 
Talbot’s discoveries, his claim to be considered one of 
the pioneers in photography admits of no contravention. 
In his memoir on “ Studies in the Diffraction Spectrum” 
w e read : ** Several years before the commencement of the 
discovery of photography by Daguerre and Talbot (1839), 
I had made use of the process for the purpose of ascer- 
taining whetlier the so-called chemical rays exhibited 
interference, and in 1837 published the results in the 
journal of the Franklin Institute, Philadelphia (July, 
1837, p. 45). In this, as will be seen by consulting that 
publication, I was successful.” In his memoir of 1843, 
he describes the mode in which he photographed the spec- 
trum, from the blue to the ultra-violet, and from near C in 
the red region to a point some distance below the limit of 
visibility. The apparatus he employed would at the 
present time be considered, perhaps, somcwliat rude, but, 
as is well knoun, the roughest appliances in the hands of 
a true philosopher arc sufficient even for delicate expe- 
riment. Thus, in photographing his spectrum c find that 
he w'orked before the days of collimating lenses, and 
with a consequent feebleness of light which was a 
seiious matter when the slow (as compared with that 
now extant) process of Daguerre was emplo>ed for 
registering the impressions of the radiations. Half an 
hour’s exposure was not too long to give to obtain a 
developable image, wdicreas now as many seconds as he 
gave minutes, with the same size of spectrum and width 
of slit, would be more than ample. The method by 
which Draper registered the lines in the red and ultra-red 
regions is fully treated of in his fifth memoir. The plate re- 
ceived a preliminary exposure to white light, and was then 
exposed to spectrum; or feeble daylight was allowed access 
to the plate whilst being similarly exposed ; the result, on 
development by mercury, being that the dark lines in these 
regions were registered as light lines on a dark back- 
ground, instead of as dark lines on a white background. 
This action Draper, Claudet, and others ascribed to the 
antagonism of the blue and red rays which are found in white 
light, and heads his memoir Interference of radiations'' 
in consequence. Till last year this view of the antago- 
nism of rays was accepted as existent, when it received a 
blow, and probably a final one, from the announcement 
of the experimental proof that this action was produced 
through the spectrum possessing the power of accelerating 
the oxidation of the compound of silver which had been 
ottered by light, and which, w'hcn so charged became 


undevelopable. Whatever may be the expkimiion of 
this phenomenon, we have in Draper’ s photographs of the 
least refrangible region a gigantic feat, considering the 
date at which it was performed. Though recent methods 
may outstrip the more antiquated one as regards jcipidity 
of execution, yet it is due to him to acknowledge that 
he has long priority in showing that chemical action 
was not confined to the least refrangible en(i of the 
spectn m. As regards the application of photography 
to portraiture, to our autlior seems to belong the honour 
of having taken the first portrait by the Daguerreotype 
process, and the arrangements adopted for the i)urposc 
read rather comically in these days of quasi-instanlaiicuus 
pictures. In his memoir, ‘’On Taking of Portiaits by 
Photography,” he says : — ‘^On a bright day, anil with a 
sensitive plate, portraits can be obtained in the C( 111 se of 
five or seven minutes in the cliffiiscd daylight. . . . J.)iffi- 
cult parts of the dress . . . require intervals (exposure) 
j differing consideiably, to be fairly copied, the white 
paits of a costume passing on to solarisation before the 
' yellow or black parts have made any decisive repre^enta- 
I lion. We have therefore to make use of temporary ex- 
pedients. A person dressed in a black coat and open 
waistcoat of the same colour-must put on a temporary 
front of a drab or fle-^h colour, or, by the lime that his 
face and the dark shadow’s of w’oollen clothing are evolved, 
his shirt will be blue, or even black, with a while halo 
around it.” We arc sure that the author cannot have 
regretted the supcrcession of a process which c’atailcd 
such “dodging” to render a portrait piacticabic, more 
particularly at the time w’hcn he sat for the phoiograph 
from which the admirable portrait forming the frontispiece 
was cngiaycd. 

To this same memoir W’C ha\e also an append in which 
it is shown that Dr. Draper had ])riority in taking a photo- 
graph of the moon ; and when it is considered that the 
exposure was tw’cnly minutes, and the diameter of the 
image about one inch, it w’ould not be surprising Lad it 
lacked in detail. By an extract from the minutes of the 
New York L)ccum of Natural History we learn that in 
tliis photograph wc have “a distinct representation of 
the moon’ s surfi^ce,” 

To}et another discovery of Draper’s we must refer, 
since, like some others of his, it has been re-disc(Acrcd 
quite recently. He says, in his description of the 
Daguerreotype process, “ Cdi these principles ” (he nJJucIcs 
j to the different photographic effects produced by different 
ra)s of light) “ it is pl.iin that an achromatic object-glass is 
by no means essential for the production of fine photo- 
graphs ; for if the plate be withdrawn at a certain period 
when the rays that have a maximum energy have just 
completed their action, those that are more dispersed but 
of slower effect will not have had time to leave any stain. 
We w’ork, in fact, with a temporary monochromatic 
light.” With a cigar-box as camera and a spectacJe-lcns 
as an objective he tested his theory, and found that on 
this principle he could photograph an engraving, with all 
its hnest details present. The similarity between Janssen's 
use of an uncorrected lens for solar work and tlii5» is 
apparent. 

Mixed up with photography is actinometry, and here 
we find that Draper not only invented the chlor-hydrogcn 
photomitcr, whicb depci'ds on tlic combir.'itiMi ^fJilo- 
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rine and hydrogen when acted upon by radiations, but 
that he also used it practically, though not with such 
nicety of method as subsequently employed by Bunsen 
and Roscoe. He also invented the ferric oxalate photo- 
meter, dependent on the reduction of this ferric compound 
to the ferrous state and the liberation of carbonic acid. 
In both of the foregoing we have a measure of the 
guaniiiy of the radiations which these mixed gases, or 
solution, select. On this particular subject of selective 
absorption, when chemical action takes place, Draper ex- 
perimented most fully. He showed, for instance, that the 
sensitiveness of the surface of a Daguerreotype plate is at 
its maximum when of a yellow tint, owing to the absorp- 
tion of the blue rays, and conclusively shows that when 
it is of a blue tint that these same rays are largely re- 
flected. In fact, he announced, with all the authority of 
a successful experimentalist, that for the production of 
chemical action in a compound by any particular ray, 
the absorption of that ray by the compound was an abso- 
lute necessity. In late years we have had several redis- 
coveries of this important truth, and probably it will be 
rediscovered again and again, notwithstanding the publi- 
cation of these memoirs. 

We have not space to do more than to mention the 
memoirs on the Distribution of Heat in the Spec- 
trum,” on ^^The Chemical Force in the Spectrum” 
(both titles of which, by the by, are inexact, as Draper 
himself was the first to prove), and on ‘‘ The Sup- 
posed Magnetic Effects Produced by the Violet Rays,” 
all of which are important contributions to science, as 
are also those on ^^The Cause of the Flow of Sap in 
Plants, and the Circulation of the Blood in Animals,” 
and “ On the Decomposition of Carbonic Acid Gas by 
Plants in the Prismatic Spectrum.” All ithese have 
been treated in a masterly manner, and the results 
lucidly and tritely recorded. Reading these memoirs leads 
us to the conclusion that we have in Draper a successful 
experimenter, who has been perhaps too little appreciated 
in the world owing to his too great modesty in neglecting 
to call attention to the facts he has observed, and to 
claim for himself honour where the honour t was due. 
Like other men of mark in science, the ardent pursuit of 
it was undertaken through what miglft be termed an 
accident. He tells us in his preface that happening 
to see a glass containing some camphor, portions of 
which had been caused to condense in very beauti- 
ful crystals, he was induced to read everything he 
could obtain respecting the chemical and mechanical 
influence of light, adhesion, and capillary attraction ; the 
experiments he made in connection with these subjects 
being contained in the volume before us. His thoughts 
being thus directed to physiological studies, he published 
papers on these topics in the American Journal of 
Medical Sciences ^ which created such a favourable im- 
pression that he was appointed, in 1836, Professor of 
Chemistry and Physiology in Hampden Sidney College, 
Virginia. He afterwards was appointed to a similar 
chair at New York University, which, believe, he at 
present holds. 

It would be travelling out of our province to do more 
than call attention to Dr. Draper as the author of ‘‘ A 
Treatise on Human Physiology,” “ The History of the 
Intellectual Development of Europe,” “The History of 


the American Civil War,” and of The History of the 
Conflict of Religion and Science,” works which have met 
with well-merited success, and which show the varied bent 
of his mind. 

The history of the Rumford medal fund held in trust 
by the Royal Society, and the awards made by this body 
are too well known to need repetition ; but it is not equally 
well known that a similar medal fund was founded in 
the United States by Rumford, and is held in trust by the 
American Academy of Arts and Sciences. The medals 
were to be awarded for “ the most important discovery or 
improvement relating to light and heat that had been made 
during the preceding two years in any part of America.” 
The awards of the American Rumford medals have been 
made few and far between, and till 1876 may be said to 
have been given for inventions rather than discoveries. 
At this date the medal was awarded to Dr. Draper (as the 
medal itself records) for researches on radiant energy.” 
Had he been an European there can be little doubt but 
that he would have received one of our English medals 
years ago, and that his name would have been in the 
same list with those of Leslie, Fox Talbot, Fresnel, and 
Faraday. As it is he has the honour of being the first 
recipient of the American Rumford medal which has ever 
been awarded for pure scientific research. 


A CATECHISM OF BOTANY 
A First Catechism of Botany. By John Gibbs, of the 
Essex and Chelmsford Museum. (Chelmsford: Edmund 
Durrant and Co. London : Simpkin, Marshall, and 
Co.) 

This little book is in its way quite a curiosity. It is a 
survival of a method of instruction which was very 
popular in its day, but which it is to be hoped—notwith- 
standingthat Magnall’s Questions” is still said to be 
a good property — even in country towns like Chelmsford, 
is on the road to extinction. Catechisms originated in 
the necessity of giving some uniformity and precision to 
oral religious instruction. Their great merit is of course 
that they remove all responsibility from the teacher, and 
merely require that their formulae should be taught wuth 
patience and perseverance. They render unnecessary, 
indeed even undesirable, any knowledge of the subject 
on the part of the teacher, and hence it is easy to see 
the reason of their popularity amongst persons engaged 
in education, and who, possessed of no scientific train- 
ing, are yet anxious to get credit for teaching scientific 
subjects. Mr. Gibbs has evidently felt some uneasiness 
on this head, and points out accordingly in his preface 
that 

"The answer to every question may be verified by 
examination of the plant itself in all its parts to which 
reference is made. Only in such a way can this cate- 
chism be made useful, and by such criticism its value 
will be ascertained .” 

But the insidious influence of the purely dogmatic method 
makes itself but too evident in the next sentence, which 
is surely the strangest ground of recommendation ever 
urged for a scientific book : — 

“In its original form it was admitted to the Inter- 
national Exhibition of 1871, which contained nothing 
but what the Committee of Selection approved as ex- 
cellent.” 
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^ The approval of the Committee must have been easily 
given if it extended to the following curious inquiry 

<^83. In the common horse-tail of our ditches every 
intemode of the stem seems to consist of two hollow 
tubes, one inside the other. How do these differ from 
tf^e wood afui bark of plants more highly organised ? 

Another extract will show the catechetical method in 
its most aggravated form. Imagine the children in some 
small country school bitterly endeavouring to commit to 
tijart the following 

261. Can you describe the flower of the fuchsia f 
It is that of a Calycifloral Exogen, with a coloured 
calyx valvate in aestivation, and consisting of four sepals. 
The corolla is twisted, and consists of four petals. The 
stamens are eight, in two rows, with long filaments. The 
pistil is syncarpous, with an inferior ovary, a long style, 
and a stigma of four lobes.’ * 

It is fair, however, to say that some of the information 
imparted by Mr. Gibbs is less indigestible. If the whole 
catechism were as sensible as the following, it might be 
actually useful : — 

‘‘221. What name do botanists ^ive the cabbage ? 

** Brassica oleracea. 

222. What do they call the cauliflower f 
It is a variety of the same species. 

“ 223. Is not the difference between them enough to make 
them appear distinct species ? 

** It would be if they were not known to be derived from 
a common origin. 

“ 224. Then how came they to differ so much ? 

‘‘They differ in consequence of cultivation having 
increased the luxuriance of their growth; some plants 
producing an abundance of large and succulent leaves, 
and others an extraordinary number of flower buds. 
Such plants have been selected by gardeners for many 
generations, till they have resulted in the production of 
distinct varieties. 

“225. How are these varieties perpetuated? 

“ The varieties of Brassica oleracea are perpetuated by 
seed which is taken from plants kept carefully apart from 
other varieties of the same species, for if the pollen of one 
variety happen to fall on the stigma of another, the seed 
pt-oduced by that flower would give origin to plants inter- 
mediate or uncertain in their character. Sometimes new 
varieties appear in this way.” 

But the catechetical method in its unrelieved dryness is 
too much even for the author. He preserves his gravity 
with undeviating firmness till we come to the last question 
and its answer, which deserve reproduction in the pages 
of Nature as something absolutely unique in botanical 
literature. 

“ 322. Describe a Daisy, 

“Of this little plant of the Composite order, 

Beilis perennis is surely the name ; 

A perennial herb in the garden’s gay border. 

To ornament which from the meadows it came, 

“ Its roots of a good many fibres are growing 
From under the sides of a prostrate rhizome ; 

Which branches above, but is never found going 
At any great length from the centre to roam. 

“ Spathulate leaves in a rosulate cluster, 

Every ramification surround ; 

And in the middle about which they muster, 

A simple peduncle is commonly found, 

green leaves of a bud ? Let us waken 
With knowledge and skill to eitamine the facts ; 

And then shall not be for a calyx mistaken 
A real involucre consisting of bracts. 


“ For each of the ligulate florets composing 
The circular ray is a separate bloom ; 

And each little cup in the centre reposing, 

For every part of a flower has room. 

“ It seems that the cup of the calyx adhering 
Unto an inferior ovary so, 

Accounts for that innermost organ appearing 
To be in the place where we find it below. 

“ The corolla above it of tubular figure. 

Coherent epigynous petals compose ; 

As whoso describes it with technical rigour 
By five little teeth on the edge of it knows. 

“ The stamens are called syngenesious truly, 

Because of the fact that their anthers cohere ; 

The style passes through them, and on it will duly 
A couple of stigmatic branches appear. 

“ When all this is done and the blooming is over ; 
When fruits monospermous are ripen’d and gone ; 
They leave the receptacle nothing to cover 
Its form which we find in the shape of a cone. 

“ If now I have done my agreeable duty, 

I venture to hope I shall have better luck 
Than the flower itself, which, because of its beauty, 
Some ruthless examiner haply may pluck,” 

T. D. 


OUR BOOK SHELF 

A Manual of Anthropometry, By Charles Roberts, 
F.R.C.S. (London : J. and A. Churchill, 1878.) 

The full title of this moderately-sized volume gives an 
accurate account of its contents. It is ‘'a guide to the 
physical examination and measurement of the human 
body, containing a systematic table of measurements, an 
anthropometrical chart or register, and instructions for 
making measurements on a uniform plan.” 

The author’s appetite for figures is marvellous, and 
would be commendable, were it not too indiscriminate, 
his tables having the air of being immense hotch-pot 
collections, both in their titles and headings and in the 
run of their results, which is more irregular than is 
natural to the statistics of generically similar facts. The 
author does not seem to recognise the importance of 
what is really the main question to the statist, namely, 
how to obtain trustworthy results with a minimum of 
effort. He seems to squander his efforts, the results he 
obtains being very disproportionate to the labour be- 
stowed in getting them. Thus in a chart, of which the 
leading idea is very good, for recording measurements 
at frequent intervals of different parts of the body of the 
same growing person, he has places for the entry of the 
measurement of more than sixty parts, a number alto- 
gether too great to be dealt with satisfactorily in statistical 
combination with similar measurements of other perspns. 
The theoretical part of the book is altogether loo$e and 
unsatisfactory ; it is a mixture of imperfectly understood 
Quetelet and water; Quetelet himself being somewhat 
lax in theory and much too watery already. On the other 
hand, the volume has many merits, and it is a pleasant 
duty to notice them as much as it is a disagreeable one 
to point out the defects in a work that aspires to set a 
standard to which future statisticians should conform. 
Thus the arrangement of the sample statistical tables is 
very convenient in its main features, and to that extent 
well worthy of imitation, though not as good as might be 
in all its details. For instance it omits mention of any 
measure of variability, such as the Probable Error. The 
book includes a long and useful list of anthropometric 
works copied with important additions from the American 
work of Dr. J. H. Baxter. The author is evidently most 
zealous, and having himself measured and weighed 
people by the hundred, he writes with the aplomb due to‘ 
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much experience. His zeal is contagious, and conse- 
quently much of what he has written will favourably 
attract the attention of the statist. 

It is a pity that the custom does not exist of weighing 
and measuring all the members of a family at frequent 
intervals between childhood to manhood, seeing how 
critical a test of sanitary condition is afforded by the 
progress of growth. Each illness leaves its mark, there- 
fore a chart of height and weight with accompanying 
remarks, would give in a compendious form a very 
valuable life-history of the individual. 

A Text-boo?c of Arithmciic for Use in Hi^^her Cias.^ 

Sc/wo/s. By Thomas Muir, M.A., F.R.S.E. (Daldy, 

Isbister and Co., 1878.) 

Number,” infers ^^Rccorde,” in his Whetstone of 
Witte,” “is the onclie thing (almost) that seperateth 
man from beastes. Hee therefore that shall contempne 
iiumbre, he declarcth himscife as brutishe as a beaste, 
and unworthy to be counted in the fellowshippe of men. 
But I triiste there is no man so foule ouerseene, though 
manie right smallye do it regarde.” — (De Morgan, 

“ Englioh Mathematical and Astronomical Writers.”) We 
have done with the miserable mercantile compendiurns 
founded on Cocker, which De Morgan condemned, and 
have had, since his own “Arithmetic” appeared, many 
works of high value. Mr. Muir’s work is worthy of 
taking place with these. His aims are high — mathe- 
matical accuracy, rational treatment, the presentment of 
essentials, with the accessories in due subordination, the 
production of a work suited both for mental training and 
as a preparation for the practical business of life. There 
is perhaps matter given more suitable for the use of 
teachers than of pupils—that is, for a school book we 
think much might be more concisely put. Persons 
taking up the subject at a more advanced age may find 
this fulness of explanation very valuable. The exercises 
are goon and varied, and there is a chapter containing 
notices of books for future reading. 

In connection with these notices and Mr. Muir’s 
chapter on the roots of numbers (a part of the work 
which ai)pears to to require excision and a new treat- 
ment), we may add the following title : — “ Elements de 
Calcul Approximatif./’ Par Charles Ruchonnet (de Lau- 
sanne). Seconde Edition. (Paris, 1874) -a work which 
w^e have already noticed in Nature. 

The work is a thoroughly reliable one, accurately and 
neatly printed. 

T/ie Elements of Dynamics {Mechanics) ^ with numerous 

Examples and Examination Questions. ‘ By J. Blaikic, 

M.A. (Edinburgh: J. Thin, 1878.) 

Mr. Blaikie says “ special pains have been taken to 
establish the necessary propositions by proofs involving 
no bighei mathematics than the geometry of the first two 
books of Euclid, and algebra as far as simple equations. 
At the same time the nomenclature, definitions, and 
general treatment are in harmony with advanced modern 
works on the subject.” The author starts with kine- 
matics and kinetics and derives statics as a particular 
case. A chapter is devoted to machines and another to 
hydrostatics. The objects laid down in the above state- 
ment have been well kept before the writer’s eye, and 
the result is a good introductory book for young students. 
A word of decided commendation is due to the selection 
of general examples ; there arc besides some six university 
examination papers, specimens from the old universities, 
and from Edinburgh, London and Glasgow. The list of 
errata we have made is a very slight one, and we say this 
after working out all the examples. 

This accuracy and carefulness of selection may be 
attributed to the fact of the work having been examined 
by such men as Professors Tait and Balfour Stewart and 
Mr. N. M. Ferrers. That our favourable opinion of this 


work is not singular may be inferred from the fact that a 
second edition is already in preparation. 

Elandbook to Map of the Geographical Distnbufion oj 
Animats. By Andrew Wilson, Ph.D., &c. (Edin- 
burgh and London : W. and A. K. Johnston, 1878.) 

This is a very brief statement of the extent and limits 
of the six zoological regions and sub-regions, as given in 
Mr. Wallace’s “Geographical Distribution of Animals,” 
with an enumeration of the chief groups of mammals 
and birds characteristic of each region. The only novelty 
is that of placing the Ethiopian region fourth in order, 
thus separating it from the Palasarctic and Oriental, to 
both of which it is closely allied, and making it follow 
the Australian, with which it has no affinity. It is diffi- 
cult to see the reason of this innovation, which will cer- 
tainly not be considered an improvement. The map is 
in two large sheets, with the regions and sub-regions 
copied from Mr. Wallace’s map, and similarly distinguished 
by colours. It is, however, a mere outline, and entirely 
without names — a great deficiency in any case, and 
especially when intended for junior students, to whom 
alone such a meagre sketch of the subject would be 
acceptable. 

LETTERS TO THE EDITOR 

[ The Edilor does not hold himself refonsible for opinions expressed 
by his correspondents. AVithor can he undertake to return^ er 
to correspond loith the loriters of rejected mamtsenpts. No 
notice is taken of anonymous communications, 

[ The Editor urgently requests correspondents to keep their tetters as 
short as possible. The pressure on his space is so great that it 
is impossible othenvisc to emure the appearance ei>en of coni- 
mumcations containing interesting and novel factsi\ 

Gigantic Land Tortoises 

My attention has been calJeJ to the recent di.scussions in 
NAruKii (vol. x\iii. p. 220 etseq.) in reference to^the geographical 
distribution of the gigantic land -tortoises of Malta, the Gala- 
jmgos, and other oceanic islands (sec also the annual address of 
the ])rc.sidcnt of the Geological Society). On my return to 
America in 1864 from a four-years* residence in the guano key 
of Sombrero, West Indies, 1 put a small collection of fossil 
reptilian remains, found on that key, in the hands of the late 
Prof. Jeffries Wyman, of Boston, who had kindly consented to 
examine them. His report on the subject, received in August, 
1865, was added as an appendix to a paper of mine on the 
geology of the key, but the latter was partially injured by a fire 
in the study of the late Prof. Joseph Henry, of the Smithsonian 
Institution, and its publication consequently postponed. I have 
since found time to restore and publish only a portion of my 
own paper, ^ but the report of Prof. Wyman has remained un- 
touched among the charred MSS. of my observations on the guano- 
deposit of Sombrero. 1 inclose herewith a copy of Prof. Wyman’s 
report, and also hi-, subsequent autograph letter, in returning me 
the specimens. (In the former 1 have supplied, in italics, the 
probable words which are missing along the singed edges of 
some of the leaves.) I have thought thc^c details worthy of 
statement in justice to this distinguished comparative anatomist 
— who recognised thirteen years ago the occurrence of this in- 
teresting fauna in a locality of the Atlantic, and one evidently 
unknown to the recent investigators — and in explanation of the 
long delay in the publication of his views. The specimens in 
question remain still in my possession, with the exception of one 
ill the museum of this school. 

I may further state that fossil specimens of these turtles, 
mostly fragmentary, have been found in many of the northern 
j excavations upon Sombrero, since they were first worked, in 
1856, and perhaps are still, as its exploitation has been con- 
tinued by an English company for many years past. They occur 
altogether in the guano-veins which intersect the limestone beds 
J to an unknown depth beneath the sea-level, and which are cer- 
I tainly but insertions from an ancient surface-bed of rock-guano, 
overlying but long since entirely denuded along with the crown 
of the key. In 1860-61, just before my arrival, enormous 
quantities of a guano-breccia were taken out from the largest of 
I * '‘Ann. Lye. of Nat. Hist, of N.Y.,'* 1868, p. 251. 
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the northern qnarrie*?, which was largely made up of these 
fragments, probably to the amount of hundreds of tons I It 
will be seen from my paper {loc» cit.) that the Sombrero Key is 
merely the eroded remnant of an atoll, which presented, by its 
peculiar isolation, the most favourable refuge for this Chelonian 
family. Their existence in this region seems to furnish an im- 
portant link in reference to the question of the ancient geo- 
graphical connection between the Mascarene and the Galapagos 
Islands, Their occurrence has never been reported on the other 
guano keys of the Caribbean Sea — Navassa, Swan, Monk’s, 
Redonda, &c ; but I would suggest the propriety of an exami- 
nation of the cargoes of guano from Navassa, &c., as well as 
from all other localities, which may still be brought to England. 
The conditions of the existence of this fauna u ill be discussed 
with more detail in the remainder of my Sombrero paper, when 
sufficiently restored and re-written for publication. 

Alexis A. Julien 

My Dear Sir,— The collection of fossils from the Sombrero 
Key, which you kindly placed in my hands for examination, 
comprises the remains of birds, turtles, and Saurian reptiles. 
Those of the first, and from the more superficial deposit, appear 
to belong to existing species of sea-birds now found along the 
coast, and have undergone no change. The following comprise-, 
a list of such specimens as arc sufiiciently well preserved to be 
identified. There are many other specimens, but they are so 
much broken that I have not been able to detenninc them. 
Specimens numbered from i to 17 inclusive are bones of turtle.s, 
and those from l to li inclusive are all from the ‘•amc, viz., the 
middle, depo.sit.^ 

1. Left humerus of a large turtle ; the ends are gone and the 
shaft alone is preserved j it is 6 inches in length, and at the 
smallest part has a diameter of 2*07 inches, from before back- 
wards, and of 1*57 inches from side to side. Admitting that 
the usual proportions existed, the uhole length would luive been 
about 12 inche.s. 

2. A fragment comj)rising a large part of a humerus ; nearly 
the while of the articular facet is preserved, its longest diameter 
measuring 2 ’38 inchc-, thus indicating a large sjiecies like that 
of I. 

3. Middle portion of a femur, 1*25 inch in diameter. This 
would indicate an entire bone of from 8 to 9 inches in length. 

4. Lower third of a left humerus; the inner tuberosity is 
broken off, and docs not therefore exhibit the emargination found 
in most turtles. 'Phis is somewffiat smaller than the same part 
from a Galapagos turtle ( 7 '. dephantopus)^ the length of whose 
carapace was 27 inches. 

5. A femur from which the upper portion is broken off. Thi-, 
is of the same size as the corresponding part in the Snapper (£*. 
snpentifia)^ the carajiace of which w'as 15 inches long. The 
transverse diameter of the condyles was 1*35 inch. 

6. Middle portion of the shaft of a hiimeru.s, 0*55 inch in 
diameter. 

7. A similar fragment, 0*75 inch in diameter. 

8. A fragment of one of the marginal bones, i inch in thick- 
iie.ss. This could have only belonged to a turtle of the size of 
t]ic Galapagos specie.s, 

9. A fragment of the right ilium, including the middle por- 
tion, the longest diameter of which last is 1*55 inch, and the 
two facets for the articulation of the ischium and pubes. 

10. The shaft of a femur 0*75 inch in diameter. 

11. Upper half of the ascending portion of the .‘-capula ; this 
has a diameter at the articular end of 0*90 inch. 

All of the above specimens are from the .same deposit in 
which the matrix is soft and crumbling. 

12. I.owcr two-thirds of a hum«-us partly imbedded in 
a very dense matrix, which contrasts very strongly with that 
found in connection wdth the preceding specimen. The frag- 
ment is 3*50 inches long, 2-35 inches across condyles ; a ]>art of 
the inner one is broken off, but there are some signs of the 
lateral groove and notch at the end. The narrowest part of the 
shaft measures 0*92 inch in diameter. 

13. Lower end of a radius from the left side. 

14. Fragment of a carapace having a raised articular .surface 
for the articulation of the pelvis, as in some of the land turtles, 

* 5 » *6, 17. Other fragments of a carapace. 

ija. An irregular cast of a part of the interior of the carapace 
•Jd plastron, the walls of the latter[(?) being broken, but portions 
Ojnhem still adhering. Three of the median bony dermal plates, 
TBic largest 2*25 inches in diameter. Thc'^e plates have neither 
* The Red Sandrock.— A. A, T. 


ridge nor tuberosity on the nicdian line, though there are slight 
projections over the head of the ribs resembling those of very 
old specimens of £, serpentina. The plastron i*- indistinctly 
seen, but enough remains to show that its union with the cara- 
pace was by a broad .surface, and not by a narrow one, as in the 
marine and some of the fresh-water specie.*:. 

18. A caudal vertebra of a saurian. 

19. Anterior half of a lower jaw of a saurian which resembles 
in size and the arrangement of the teeth that of the Jguana cor^ 
nuta^ as figured by Cuvier in the Ossemens fossiles, I'lie points 
of the teeth are compressed and show some signs of having been 
serrated, though now worn nearly .smooth. 

20. Fragment of a femur, which closely resembles in size 
and shape that of the Iguana tuberculaia, 

21. Another fragment of a femur closely resembling the last, 
but about one-fourth smaller. 

The remains of turtles form by far the largest part of the 
collection of which the above is a list. From the fact which you 
communicated to me, that at the present time not a single species 
of turtle inhabits the Sombrero A'ey, the question at once arises 
whether these remains belong to .species like those now inhabiting 
the sea, or to such as live either in fresh- water or on the land. 
After a careful comparison I do not find that any of them can 
be considered as of marine origin. All the long bones, consist- 
ing chiefly of arm and thigh bones, differ in a marked degree 
from corresponding ones of the sea-turtles in having the axis of 
the bones strongly curved instead of being nearly « irai^ht, in 
having the shaft at its middle nearly round instead of flattened, 
and in having the distal ends proportionally much I n adtr. A 
comparison of the fossil fragments with the corresponding parts 
of fresh-w'ater and land species is much more difficult, since 
these two kinds, in their anatomical features, so gradually shade 
into and so closely resemble each other that there is really no 
well-marked line of di‘-tinction. 

It is certain, nevertheless, that the remains above noticed 
belong either to the fresh- water or land species, and the dis- 
covery of them w’here such no longer cxi^t alive indicates a great 
revolution in the prrAous history of the island, and is therefore a 
marked pact. In addition w e have the interesting remapis of one 
of the siiccie*:, which is certainly extinct and of gigantic size, 
equalling the largest specimens which are found living in any 
part of the world, and thus surpassing any now found in North 
or South America. The nearest in-tances of turtle^ of similar 
size arc in the Galapagos Islands, where is found /. e'ephan- 
topus. Specimens 7 and 10 indicate species as large as iho-e now 
inhabiting the Americas. 

Although among turtles it is almost impossible to establis 
species from fragments of bones, and these not the moM charac- 
teristic one*:, yet 1 have no dotibt that the remains here described 
show the existence at least of three species, one, the longest of 
which rejirc-ented by specimen i, was undoubtedly an inhakitant 
of the lafid. Ji.H'RiES Wyma.n 

Cambridge, August 14, 1865 


The Figure of the Planet Mars 

In the report of the proceedings of the Academy of Sciences 
at Paris for October 22 (Nature, voI. xviii. p. 712), with refer- 
ence to a communication from me relative to the fl Utening of 
the planet Mars, it is stated that I confirm M. Amigucs’ conclu- 
sions from independent calculations. Allow me to say that the 
communication referred to, has clearly established by reference to 
dates of publication, tliat the calculations I had bten the fir-^t to 
make w ere confirmed by the subsec^uent results of M. Amigucs. 
A formula presented by me in February, 1870, in which the 
mean density, .surface den.sity, and velocity of rotation of Mai.s 
arc cxprc.ssed in connection w ilh its cllipticity, was repix cluccd 
by apparently identical methods by M. Amiguc*:, in the Compfes 
Kendus for June, 1874. "The conclusions drawn from this 
formula by M. Aiiiigiies were, that in order to acciiunt for the 
high amount of ellipticity a.ssigned to Mars by many astn»noiner.s 
its mean density must be less than its surface den.sit>. My con- 
clusion was, on the contraiy, that the high cllipticity aJludcil to 
xvas improbable and that the values given by liesscl, Oudemanns, 
Johnson, and other astronomers, whereby Mars would have an 
ellipticity nearly the same as that of the earth, should be adopted 
until the subject was cleared up by fresh observations, 

H. IIennessy 

Royal College of Science for Ireland, November 2 
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The Colour-Sense 

With reference to Dr. Pole’s valoable papers on Homer's 
colour-blindness, it may interest your readers to learn that 
I have now nearly completed a work on The Origin and De- 
velopment of the Colour-Sense,” which will be shortly published 
by Messrs. Trubner and Co. In it I have endeavoured to show 
rt/w) that the use of colour-terms in the Homeric poems 
is strictly analogous to that of other races, existing or extinct, 
at the corresponding stage of culture ; and that both depend, 
not upon dicuromic vision, but upon a defect of language closely 
* connected with the small number of dyes or artificial pigments 
known to the various tribes. To establish this result I have 
sent a number of circular letters to missionaries, Government 
pfheiaK, and other per-ion*- having relations with native uncivi- 
lised races in all parts of the world ; and their answers to my 
queries, framed so as to distinguish carefully between perception 
and language, in every case bear out the theory which I had 
formed. As my remits will so soon be published elsewhere, I 
shall not burden your columns with them at present, but may 
add that niy researches lead me to place tlie origin of the colour- 
sense far lower down in the animal scale, as evidenced both by 
the distinctive hues of flowers and fruits, and by the varied 
integuments of insects, birds, &c., so far as these are the result 
of ‘‘Cxual selection, or of mimicry and other protective device'-. 

Grant Allen 


Magnus’s Hydrostatics ” and the ** London Science 
Series ” 

1 KNOW it is unu-iial for an author to offer any reply to the 
favourable or unfavourable criticism of bis review er ; but I shall 
be glad if, by way of exception to this wise rule, you will allow 
me to make a few remarks on the notice of my little book which 
appeared in Nature, vol. xviii. p. 693, as they refer to a subject 
of wider interest than the contents of the work itself. It un- 
fortunately often happens that an author ii able to detect that 
the reviewer has taken no further troul»lc than to make a fcv\ 
quotations from the i)rcface of the book under ic\iew . For my 
owm part I have no comjjlaint on this gi'ound. Oji the contrary, 
if the reviewer had even glanced at the ijrefacc be w ould have 
seen that the book has not been w'ritteii for the iisc of very young 
boy , but that it “ is intended for the u-e of tho'C pujuF in the 
upper Forms of schools who have already ac<iuired home elemen- 
tary knowledge of the principles of mechanics” — foi those, in 
fact, to whom, after some adverse criticism, he is good enough 
to say “ the book will undoubtedly prove useful.” 

My object in "writing, however, is le s to dispi\~ive anything 
that may have been said with regard to my own book than to 
take away the point of 'he criticism w'hicli has been directed 
against other volumes of the “ London Science Scries.” As 
one of the Editors of this Scrie-, 1 am anxious to correct an 
erroneous but somewhat prevalent impiCision that these bo »ks 
are intended to be ‘Lscience primers.” Nothing could he farther 
from the intentions of the Editors of thi-Scriel than the attempt 
to ri\al the excellent and original science primer ^ published by 
Mcs'rs. Macmillan. Judged by such a standard they mu.t 
necessarily appear diflicult and elaborate. I 3 ut the standard is 
incorrect. The books of the present series are, as they purpose 
to be, essentially class-books, and many of them have been 
expressly w'rittcn to meet the wants of the pupils of the higher 
form- of schools. 

Although my reviewer “cannot imagine” that I “can be 
acquainted with science teaching in schools or its requirements,” 
1 may lay claim to so much experience as a teacher and school- 
examiner as shows me that a class-book should be rather above 
than below the average attainments of the form, and should be 
so w ritten as to encourage the more advanced pupils to pursue 
their studies to a higher point. 

If Science is to take the place of Classics in any of our schools 
it should be so taught as to afford an equivalent amount of men- 
tal discipline. If this is not the case the modern school wdll 
always rank below the grammar school, and there will be some 
ground for the alleged inferiority of the modern, with respect 
to the classical side of a public school. To teach science 
properly several hours a week ought certainly to be given to it, 
and I should be disposed to criticise somew'hat severely the time- 
table of any .school in which the boys “ probably have one hour, 
or at most two, to devote to the subject in a week.” Indi- 
cations of .showy and superficial knowdedge on the part of boys 
who take up Science instead of Classics arc not wanting, and this 


show'iness may be partly due to the want of thoroughness of 
some of the text-books commonly in use. Philip Magnus 

Savile Club, London, November 3 

[We have sent Mr. Magnus' letter to our Reviewer, who replies 
as follows. — Ed.] 

Mr, Magnus complains that if his reviewer “had even 
glanced at the preface he would have seen that the book has not 
been written for very young boys, but that it is intended for the 
use of those pupils in the upper Forms of schools who have 
already acquired some elementary knowledge of the principles 
of mechanics.” To this I may reply, firstly, that I did much 
more than glance at the preface ; secondly, that I nowhere 
assert that the book is intended for “ very young boys ; ” and 
thirdly, that I assert my belief that “for advanced boys in 
Upper Fifth and Sixth Forms the book wdll undoubtedly prove 
useful.” By “ young boys ” I meant boys in the Upper Fourths, 
Removes, and I.ower Fifths, whose average ages range between 
fourteen and sixteen. It is in these Forms that the principal 
science teaching in a Public school takes place. 

I nowhere have asserted that the book is intended to be a 
“ science primer,” and my remark that it is intended for “school 
purpo.ses” ii taken from the commencement of the Editor’s 
preface. 

I am the more constrained to repeat my belief that the author 
cannot “ be acquainted with science teaching in schools or its 
requirements ” when I read his remarks oh'the character of a 
school class-book, and when I notice that he sj^eaks of “science 
taking the place of classics.” 

I believe I am right in stating that in no school in England 
does science take the ])lace of classics. I should sincerely de- 
plore such a result. Any attempt to enforce it could only re.sult 
in utter failure from an educational point of view. Science can 
never “afford an equivalent amount of mental discij)line” to 
clas'-ics. Mr. Magnus may not be auare of the fact that science 
is taking the place of Latin verses in our public school-, and 
that no proposition has ever, as far as I know, been made to the 
effect that classics should be abandoned. 

Finally, Mr. Magnus tells us that he “should be disposed to 
critici'c somewhat severely the time-table of any school in which 
the boys probably have one hour, or at most two, to devote to 
the .subject in a week.” Possibly he uould ; but the fact is no 
less true that in almost all our principal .schools two hours a 
week is the maximum time which is given, in the ordinary course 
of school work, to any one subject of science, and class books 
must be framed in accordance with such usage. 

The Reviewer 


The Discovery of a Crannog in Ayrshire 

In his letter reporting this interesting discovery (Nature, p. 
695), Dr. Munro lemarks that amongst the constituents of the 
crannog was “ l)rushv\ood, anongst which beech, birch, and 
ha/el were readily recognised.” 

Now as ficirA is certainly not at present a rta/iv^ of Scotland, 
and as, to the best of my knowdcclge, it never has been claimed as 
an indigenous tree at any period, the finding of beccli branches in 
the Tarbolton crannog is not the least interesting pait of the 
discovery, and I venture to hope that Dr. Munro w ill be able 
to give us i>roofs that the brusliw'ood he mentions is, beyond any 
doubt, beech. 

Of course the other trees — oak, birch, and hazel — arc truly in- 
digenous, The absence of bcots-fir is also not without interest. 

F. Buchanan White 


The Power of Stupefying Spiders Possessed by Wasps 

Mr. Cecil’s letters on “ The Power of Stupefying Spiders 
possessed by Wasps” give details of a fact perfectly well known 
to entomologists, certainly to all those who have studied the 
Aculeata ; but it is well known to the latter tlrnt no true wasp, 
according to the popular understanding! of that name, ever sup- 
plies its larvnc with insects stupefied m the manner described. 
The insects alluded to in Mr. Cecil’s letters probably belong to 
the section of aculeate insects usually known as sand-wasps by 
naturalists, a very misleading name, since a large number are 
wood-borers. It would render the .subject of stupefying much 
more understandable to the general reader if this was more 
dearly elucidated ; the general term wasp gives no clue in this 
instance to the insect observed. We have in this country fos* 
sorial insects belonging to the genera PompHus, Priocnemus, 
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Agenia, Aporus, Miscophus, Ammopliila, Crabro, Cerceris, 
So^ntbus, and some others, all of which stupefy the caterpil- 
lars, spiders, or bees, which they store up for the nourishment 
of their brood, and it would be desirable to have it pointed out 
to what genera the insects really belong. The species seen by 
Mr. Cecfl, in a collection at Athens, which is described as “a 
thin-bodicd variety,^’ is, I think, a species of the genus Ammo- 
thila, or of Pompilus ; that observed by Mr. Armit, of Queens- 
£nd, is probably a species of Pclopjseus. Some further defini- 
tion of me insects I consider highly desirable, as the general 
term wasp must, I believe, lead to a very false conclusion. 

British Museum, November 2 ’ Fredk. Smith 


The Expected Meteor Shower 

'■ The meteor shower of Biela’s comet, referred to in your 
Astronomical Notes ” as likely to occur on the 27th inst, should 
ulso be looked for on several evenings preceding that date. 
Last year there were more of these slow-moving Andromedes 011 
the 25th than on the 27th of November. On the former night, 
from 5h. 30m. to 7h., I saw sixteen shooting stars, seven of 
which belonged to this stream, for they showed a good radiant 
at R. A. 24" Dec. 45® N. Yet on the 27th only two others were 
noted out of a total of 10 recorded during a watch from qIi. 
to I oh. 30m. An occasional look out is therefore advisable on 
several nights about the 27 th, when, if meteors arc seen in more 
than ordinary profusion, it will be important to record their 
numbers and paths, W. F, Denning 

Ashleydowm, Bristol, November 7 


Geological Climate and Geological Time 

In considering the climatic changes which have evidently 
taken place on various parts of the earth’s surface, it seems to 
*ue that what may have been a very important factor has been 
rather strangely left out of calculation by physicists, never 
having been noticed hitherto, as far as I am aw are. It is that 
of the heat which must at one period or other have been trans- 
mitted from the moon. There can be scarcely a doubt that thi^ 
must at one time have influenced the earth’s climate to a very 
powerful degree, producing the eflects of a second or ad- 
ditional sun. Ill the absence of any perceptible marks of 
atmospheric or aqueous erosive action on the moon it is at pre- 
sent impossible to arrive at any idea of its relative age or at 
what period its heat may have been most abundantly radiated ; 
but if the much hotter climate which once prevailed in northern 
latitudes could be referred to this cause it might give us some 
^liie to the difficulty. Something also might be done in com- 
paring the various changes of climate which have taken place in 
certain parts of the earth’s surface, as indicated by geological 
4jvidence, with the actual course of the moon. The subject is at 
least worth entertaining, and may be recommended to the con- 
•dderation of physicists. William Davies 

10, Guildford Street, Russell Square, November 4 


A “New Galvanometer” 

The galvanometer (w ith its coil moving about a hori7ontal 
tixis) described by (Dr. Obach in Nature, vol. xviii. p. 707, is 
tiot new. Prof. Pickering has fully described it, under the name 
of Cosine galvanometer, in his “ Elements of Physical Manipula- 
tion,” Part 2 (1876), p. 260. When this instrument was first 
«sed I do not know\ r, E. Baynls 

Christchurch, Oxford, November 9 


COMMERCIAL CRISES AND SUN-SPOTS^ 


Thou Sun, of this great world both eye and soul." 


I ^ curious to notice the variety of the explanations 
offered by commercial writers concerning the cause 
or . the present state of trade. Foreign competition, beer- 
urinking, over-production, trades-unionism, w'ar, peace, 
of gold, superabundance of silver, Lord Beacons- 
neld, Sir Stafford Northcote, their extravagant expendi- 
ture, the Government policy, the wretched Glasgow Bank 


the although treating the same subject, and partially containini 

the BriSiA the same writer, read at the recent meeting ol 

“"•position. The paper in questior 


directors, Mr. Edison and the electric light, are a few of 
the happy and consistent suggestions continually made to 
explain the present disastrous collapse of industry and 
cr^it. 

It occurs to but few people to remember that what is 
happening now is but a mild repetition of what has 
previously happened time after time. October, 1878, is 
comparable with May, 1866, with November, 1857, with 
October, 1847, and, going yet further back, with a some- 
' what similar condition of things, in 1837, in 1825-26, and 
! even in 1815-16. The incidental circumstances of these 
I commercial collapses have indeed been infinitely diversi- 
I fied. At one time the cause seemed to be the misconduct 
of the great firm of Overends ; in 1857 there was the 
mutiny in India, the peace with Russia, and a commercial 
collapse in the United States ; in 1847 occurred the Irish 
famine and a failure of European harvests generally, 
following upon the great railway mania; the crisis of 
1837 succeeded an immense expansion of home trade, the 
establishment of joint stock banks, and the building of 
multitudes ofjfactories and other permanent works; 1825 
was preceded by extravagant foreign speculations and 
forei^ loans; 1815 was the year of the general peace. 
All kinds of distinct reasons can thus be given why trade 
should be now inflated and again depressed and collapsed. 
But, so long as these causes are various and disconnected, 
nothing emerges to explain the remarkable appearance 
of regularity and periodicity which characterises these 
events. 

The periodicity of the earlier portion of the series is so 
remarkable that, even without the corroboration since 
received, it convinced scientific inquirers that there 
was some deep cause in action. Dr. Hyde Clarke, for 
instance, wrote, more than thirty years ago, a paper 
entitled “ Physical Economy— a preliminary inquiry into 
the physical laws governing the periods of famines and 
panics.*' This paper was published in the Railway 
Rey^istcr for 1847, and is well worth reading. In the 
commencement he remarks : ‘‘We have just gone through 
a time of busy industry, and are come upon sorrow and 
ill-fortune ; but the same things have befallen us often 
within the knowledge of those now living. Of 1837, of 
1827, of 1817, of 1806, of 1796, there are men among 
us who can remember the same things as we now see in 
1847. A period of bustle, or of gambling, cut short in 
a trice and turned into a period of suffering and loss, is 
a phenomenon so often recorded, that what is most to 
be noticed is that it should excite any wonder.*’ Dr. 
Hyde Clarke then proceeds to argue in a highly scientific 
spirit that ev&ts so regularly recurring cannot be attri- 
buted to accidental causes; there must, he thinks, be 
some physical groundwork, and he proposed to search this 
out by means of a science to’be called Physical Economy. 
In the third page of his paper he tells us that he had 
previously written a paper on the law? of periodical or 
cyclical action, printed in Hcrapath’ s Railway Magazine 
for 1838. “At this time,” he says, “it was my impres- 
sion that the period of speculation was a period 01 ten 
years, but I was led also to look for a period of thirteen 
or fourteen years. ... In the course of these inquiries I 
looked at the astronomical periods and the meteorological 
theories without finding anything at all available for my 
purposes.” A little below Dr. Hyde Clarke continues ; — 
“Still thinking that the interval was an interval of about 
ten years, I was, during the present famine, led to look 
for a larger period, which would contain the smaller 
periods, and as the present famine and distress seemed 
particularly severe, my attention was directed to the 
famine so strongly felt during the French Revolution. 
This gave a period of about fifty-four years, with five 
intervals of about ten or eleven years each, which I took 
thus : — 

‘'1793 1804 1815 1826 1837 1847.” 

Dr. Hyde Clarke was by no means the only statist who 
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adopted a theory of periodicity thirty or forty years ago. 
In February, 1848, Mr, J. T. Danson read a paper to the j 
Statistical Society of London, attempting to trace a con- | 
nection between periodic changes in the condition of the 1 
people and the variations occurring in the same period in 
the prices of the most necessary articles of food. Mr. | 
James Wilson had published, in 1840, a separate work or 1 
large pamphlet upon Fluctuations of Currency, Com- j 
mcrce, and Manufactures,” in which he speaks of the 
frequent recurrence of periods of excitement and depres- 
sion. In later years Mr. Wm. Langton, the esteemed j 
banker of Manchester, independently remarked the , 
existence of the decennial cycle, saying: “These disturb- 1 
ances are the accompaniment of another wave, which 
appears to have a decennial period, and in the generation 
of which moral causes have no doubt an important 
share.” The paper in which this remark occurs is con- 
tained in the Transactions of the Manchester Statistical 
Societj^ for 1857, and is one of the most luminous 
inquiries concerning commercial fluctuations anywhere to 
be found.* In still later years Mr. John Mills of the 
Manchester Statistical Society has almost made this 
subject his own, insisting, however, mainly upon the 
mental origin of what he has aptly called the Credit 
Cycle. 

The peculiar interest of Dr. Hyde Clarke’ s speculations 
consists in the fact that he not only remarked the cycle 
of ten or eleven years, but sought to explain it as due to 
physical causes, although he had not succeeded in disco- 
vering any similar astronomical or meteorological varia- 
tion with which to connect it. Writing as he did in 1838 
and 1847, this failure is not to be wondered at. His sup- 
l)osed period of fifty-four years is perhaps deserving of 
turther investigation, but it is with his period of ten or 
eleven years that we are now concerned. 

My own inquiries into this interesting subject naturally 
fall much posterior to those of Dr. Clarke ; but, about the 
year 1862, 1 prepared two elaborate statistical diagrams, 
one of which exhibited in a single .sheet all the accounts 
of the Bank of England since 1844, while the other em- 
braced all the monthly statements I could procure of the 
price of corn, state of the funds, rate of discount, and 
number of bankruptcies in England from the year 1731 
onwards. Subsequent study ol these diagrams produced 
upon my mind a deep conviction that the events of 1815, 
1825, 1836-39, 1847, 1857, exhibited a true but mys- 

terious periodicity. There was no appearance, indeed, 
of like periodicity in the earlier parts of my seednd dia- 
gram. In the first fifteen years of this century statistical 
numbers were thrown into confusion by the" great wars, the 
suspension of specie payments, and the frequent extremely 
high prices of corn. It must be allowed, moreover, that the 
statistical diagram, so far as concerns the eighteenth 
century, presents no appreciable trace of decennial 
periodicity. The recent continual discussions concern- 
ing the solar or sun-spot period much increased the 
interest of this matter, and m 1875 1 made a laborious 
reduction of the data contained in Frof. Thorold Rogers’ 
admirable “ History of Agriculture and Prices in Eng- 
land from the Year 1259.” I then believed that I had 
discovered the solar period in the prices of corn and 
various agricultural commoditic'., and I accordingly read 
a paper to that effect at the British Association at Bristol. 
Subsequent inquiry, however, seemed to show that periods 
of three, five, seven, nine, or even thirteen yeara would 
agree with Prof. Rogers’ data just as well as a period of 
eleven years ; in disgust at this result 1 withdrew the 
paper from further publication. 1 should like, however, 
to be now allowed to quote the following passage from 
the MS. of the paper in question - 

“ Before concluding I will throw out a surmise, which, 
though it is a mere surmise, seems worth making. It is 
now pretty generally allowed that the fluctuations of the 

* It is reprinted in the Transactions of the same Society for 1875-76. 
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money market, though often apparently due to excep- 
tional and accidental events, such as wars, great commer- 
cial failures, unfounded panics, and so forth, yet do 
exhibit a remarkable tendency to recur at intervals ap- 
proximating to ten or eleven years. Thus the principal 
commmercial crises have happened in the years 1825, 
1836-9, 1847, *866, and I was almost adding 1879, 

so convinced do 1 feel that there will, within the next 
few years, be another great crisis. Now if there should 
be in or about the year 1879, ^ great collapse comparable 
with those of the years mentioned, there will have been 
five such occurrences in fifty-four years, giving almost 
exactly eleven years (io’8) as the average interval, which 
sufficiently approximates to ii'i, the supposed exact 
length of the sun-spot period, to warrant speculations as 
to their possible connection.” 

I was led to assign the then coming (that is, the now 
present) crisis to the year 1879, because ii*i years added 
twice over to 1857, the date of the last perfectly normal 
crisis, or to 1847, the date of the previous one, brings 
the calculator to 1879. If I could have employed 
instead Mr. J. A. Broun’ s since published estimate of the 
sun-spot period, to be presently mentioned, namely, 
10*45 years, 1 should have come exactly to the present 
year 1878. My mistake of one year was due to the 
meteorologists’ mistake of eight months, which, as crises 
usually happen in October and November, was sufficient 
to throw the estimate of the event into the next twelve- 
months. 

While writing my 1875 paper for the British Associa- 
tion, I was much embarrassed by the fact that the com- 
mercial fluctuations could with difficulty be reconciled 
with a period of iri years. If, indeed, we start from 
1825, and add ii*i years time after time, we get 1836*1, 
1847*2, 1858*3, 1869*4, 1880*5, which show a gradually 
increasing discrepancy from 1837, 1847, 1857, 1866 (and 
now 1878), the true date? of the crises. To explain this 
discrepancy 1 Mcnt so far as to form the rather fanciful 
hypothesis that the commercial world might be a body so 
mentally constituted, as Mr. John Mills must hold, as to 
be capable of vibrating in a period of ten years, so that 
it would every now and then be thrown into oscillation 
by physical causes having a period of eleven years. The 
subsecpicnt publication, however, of Mr. J. A. Broun’ s 
inquiries, tending to show that the solar period is 10*45 
years, not iri,* placed the matter in a very different 
light, and removed the difficulties. Thus, if we take Mr. 
John Mills’ “ Synopsis of Commercial Panics in the Pre- 
sent Century,” and, rejecting 1866 as an instance of a 
premature panic, count from 1815 to 1857, wc find that 
four credit cycles occupy forty -two years, giving an 
average duration of 10*5 years, which is a remarkably 
close approximation to Mr. Broun’ s solar period. Thus 
encouraged, it at last occurred to me to look back into 
the previous century, where facts of a strongly con- 
firmatory character at once presented themselves. Not 
only was there a great panic in 1793, as Dr. Hyde Clarke 
remarked, but there were very distinct events of a similar 
nature in the years 1783, 1772-3, and 1763. About these 
d.ates there can be no question, for they may all be found 
clearly stated on pp. 627 and 628 of the first volume of Mr. 
Macleod’s unfinished “ Dictionary of Political Economy.” 
Mr. Macleod gives a concise, but, I believe, correct account 
of these events, and as he seems to entertain no theory 
of periodicity, his evidence is perfectly unbiased. Yet, 
in the space of a few lines, he unconsciously states this 
periodicity, saying : — “ Ten years after the preceding 
crisis of 1763 another of a very severe nature took place 
in 1772 and the beginning of 1773* ^ extended over all 

the trading nations of Europe.” A few lines below he 
goes on to state that in May, 1783, a rapid drain of bul- 
lion to the Continent set in, which greatly alarmed the 
Bank directors and embarrassed the merchants. The 

» Nature, vol. xvi. p. 63. 
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paragraph in which this occurs is headed ‘‘ The Crisis of 
J783,” and on turning the page wc at once come on 
another paragraph headed ‘^The Crisis of 1793.” Here 
then wc have, in a few lines of a good autho- 
rity concerning the history of finance, a statement 
of four crises occurring at almost exactly decennial 
intervals. It is wonderful that no writer has, so far as 
I know, previously pointed out the strictly periodic 
nature of these events; and I may add that I have 
several times lectured to my college classes about 
these crises without remarking their periodicity. It is 
true that we cannot, by any management of the figures, 
bring them into co-ordination with later crises so long as 
we adhere to the former estimate of the solar period. If, 
starting from 1857, we count back nine intervals of iri 
years each, we get to 1757 instead of 1763 ; we are landed 
in the middle of a cycle instead of in the beginning or 
end ; and there can be no possible doubt about the crises 
(»t 1763 and 1857. But, if we are once allowed to sub- 
btitate the new estimate of Broun, which is the same as 
the old one of Lamont, the difficulty disappears ; for the 
as erage interval is 10*44 • • • years ! 

This beautiful coincidence led me to look still further 
backwards, and to form the apparently wild notion that 
the great crisis generally known as that of the South Sea 
Bubble might not be an isolated and casual event, but 
only an early and remarkable manifestation of the coin- 
lijcrcial cycle. The South Sea Bubble is generally set 
d<»wn to the year 1720, and the speculations in the shares 
id that company did attain their climax and commence 
their collapse in that year. But it is perfectly well known 
to the historians of commerce that the general collapse 
ot trade which profoundly affected all the more advanced 
Jhiropcan nations, especially the Dutch, French, and 
Dnglish, occurred in 1721. Now, if we assume that there 
hv've been since 1721, up to 1857, thirteen commercial 
cycles, the average interval comes out 10*46 years; or if 
we consider that we are in this very month (November, 
1878) passing through a normal crisis, then the interval 
ol 157 years from 1721 to 1878 gives an average cycle of 
10*466 years. 

It would be imjK)S5ibIc, however, to enlist the South- 
Sea Bubble in our series unless there were some links to 
connect it ^^ilh subsequent event'i. I have, therefore, 
spent much labour durmg the past summer in a most 
tedious and discouraging search among the pamphlets, 
magazines, and newspapers of the period, with a view to 
discover other decennial crises. I am free to confess that 
in this search I have been thoroughly biased in favour 
of a theory, and that the evidence which I have so far 
found would have no weight if standing by itself. It is 
impossible in this place to state properly the facts which 
I possess ; I can only briefly mention what I hope to 
establish by future more thorough inquiry. 

It is remarkable to notice that the South Sea Company, 
which came to grief in 1720-21, was founded in 1711, just 
ten years before, and that on the very page (312) of Mr. 
fox Bourne’s “Romance of Trade,^’^ which mentions 
this fact, the year 1701 also occurs in connection with 
speculation and stock- jobbing^ as the promotion of com- 
panies was then called. ^ The occurrence of a crisis in 
the years 1710-11-12, is indeed almost established by the 
lists of bubble insurance companies formed in those 
years, as collected by Mr. Cornelius Walford, and 
obligingly shown to me by him.* 

Again, it is quite plain that about ten years after stock- 
jobbing had been crushed by the crisis of 1721, it reared 
its head again. A significant passage in the Gentleman's 
Magazine of 1732 (vol. ii. p. 561) remarks that ^‘Stock- 
>obbing is grown almost epidemical. Fraud, corruption, 
and iniquity in great companies as much require speedy 

and^anic8*°^ contains an interestinj^ account o£ some of these early manias 
a-t% published in Mr. Walf.rd's “ Insurance Cyclo- 


and effectual remedies now as in 1720. The scarcity of 
money and stagnation of trade in all the distant parts of 
England, is a proof that too much of our current coin is 
got into the hands of a few persons.” This “ getting the 
current coins into the hands of a few people ” was the 
favourite theory at that time to explain any slackness of 
trade, just as now over-production is the theme of every 
short-sighted politician. But the legislature of that 
day thought they could remedy these things in a drastic* 
manner, so they passed in 1734 “An Act to prevent the 
infamous practice of stock-jobbing.” Mr. Walford, who 
has inquired into the commercial history of this time far 
more minutely than any other writer, remarks • that 
“gambling in stocks and funds had broken out with con- 
siderable fervour again during the few years preceding 
1734. It was the first symptom of recovery from the 
events of 1720.’’ 

I may add that there was in 1732 a great collapse of a 
society called the “Charitable Corporation for Relief of 
the Industrious Poor.” A great many people were ruined 
by the unexpected deficit discovered in the funds of this 
kind of bank, and Parliament and the public were asked 
to assist the sufferers, just as they might now be asked to 
aid the shareholders of the City of Glasgow Bank. Thus 
does history repeat itself 1 

Whether it was that the act of 1734 really did diminish 
the infamous practice of stock-jobbing, or, whether the 
sun-spots manifested less variation than usual, it is clear 
that between 1732 and 1763 it is very difficult to discover 
anything approaching a mania or crisis. My learned and 
obliging correspondents at Amsterdam and Leiden, Drs. 
S. and W. Vissering, disclaim any knowledge of such 
events in the trade of Holland at that time, and my own 
diagram, showing the monthly bankruptcies throughout 
the interval, displays a flatness of a thorougbly discourag- 
ing character. Nevertheless, inquiry leads me to believe 
that although there really was nothing to call a crisis, 
mania, or panic, yet there were remarkable variations in 
the activity of trafle and the prices of some staple com- 
modities, such as wool and tin, sufficient to connect the 
earlier w ith the later peiiods. It is a matter of much 
regret that I have hitherto been quite unable to discover 
a connected series of price-lists of commodities of the 
early part of last century. The accounts of prices of 
goods at Greenwich Hospital, to be found in several 
statistical works, are not only incomplete, but probably 
misleading. Any reader of this article who can point out 
to me scries of prices of metals or other commodities, 
not merely agricultural, before 1782, will confer a very 
great obligation upon me by doing so. 

I Deferring, •however, for the present, any minuter 
inquiry, I permit myself to assume that there were about 
the years 1742 and 1752 fluctuations of trade which con- 
nect the undoubted decennial series of 1711, 1721, and 
1732, with that commencing again in the most unques- 
tionable manner in 1763. Thus the whole series of 
decennial crises may be stated as follows : (1701 ?), 1711, 

1721, 1731-32, (1742? 1752?), 1763, 1772-73, *783, 1793, 

(1804-5?), 1815, 1825, 1836-39(1837 in the United States), 
1847, 1857, 1866, 1878. A series of this sort is not, like 
a chain, as w'cak as its weakest part ; on the contrary, the 
strong parts add strength to the weak parts. In spite, 
therefore, of the doubtful existence of some of the crises, 
as marked in the list, I can entertain no doubt whatever 
that the principal commercial crises do fall into a series 
having the average period of about 10*466 years. More- 
over, the almost perfect coincidence of this period with 
Broun*s estimate of the sun-spot period (10*45) is by 
itself strong evidence that the phenomena are causally 
connected. The exact nature of the connection cannot 
at present be established. As we have seen, Hyde 
Clarke, Wilson, and Danson all argued, some thirty or 
forty years ago, that commercial fluctuations must be 

* ** Insurance Cyclopaedia/* art. Gambling. 
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governed by physical causes. But here we are embar- 
rassed by the fact that no inquirer has been able to dis- 
cover a clear periodic variation in the price of corn. This 
is what Sir William Herschel attempted to do, at the 
beginning of this century, in his truly prophetic inquiry 
about the economic effects of the sun-spots ; but his facts 
are evidently too few to justify any sure inference. Car- 
rington also compared the sun-spot curve with that of 
the price of com, without detecting any coincidence ; and 
my own repeated inquiries have been equally without 
result as to this point. The fact is, I believe, that 
cereal crops, as grown and gathered in Europe, depend 
for their success upon very complicated conditions, so 
that the solar influence is disguised. But it does not 
follow that other crops in other latitudes may not mani- 
fest the decennial period. Dr. Schuster * has pointed 
out a coincidence between good vintages and minima of 
sun-spots which can hardly be due to accident, and the 
whole controversy about the connection of Indian famines 
with the sun-spot period is of course familiar to all readers 
of Nature. Now if we may assume Dr. Hunter^s 
famine theory to be true there is little difficulty in explain- 
ing the remarkable series of periodic crises which I have 
pointed out. 

The trade of Western Europe has"always been strongly 
affected by communication with the Indies. Several of the 
crises are distinctly traceable to this cause, especially those 
at the beginning of the eighteenth century. That was a 
time of wild enterprise in the tropical regions, as the 
very names of the South Sea Company, the Mississippi 
scheme, the Darien project, &c., show. The Dutch, 
English, and French East India Companies were then 
potent bodies, the constant subject or legislation and 
controversy. Thus it is my present belief that to trade 
with India, China, and probably other parts of the 
tropical and semi-tropical regions, we must attribute the 
principal fluctuations in European commerce. Surely 
there is nothing absurd in such a theory when we remem- 
ber that the present crisis is at least partly due to the 
involvement of the City of Glasgow Bank in the India 
trade, through the medium of some of their chief debtors. 
Thus the crisis of 1878 is clearly connected with the 
recent famines in India and China, and these famines 
are confidently attributed to solar disturbance. 

To establish this view of the matter in a satisfactory 
manner, it would be desirable to show that there has 
been a decennial variation of trade with India during the 
170 years under review. The complications and disturb- 
ances produced in the statistics of such a trade by Various 
events are so considerable that I have not yet attempted 
to disentangle them properly. Yet the accounts of the 
merchandise (not including bullion) exported by the 
English East India Company between the years 1708-9 
and 1733-34 display such a wonderful tendency to decen- 
nial variation, that I cannot refrain from quoting them. 
As stated by Milbum in vol. i. p. xlviii. of his ‘‘ Oriental 
Commerce,” they are as given in the following table, 
except that I have struck off three places of figures useless 
for our purposes : — 


Val%t€5 of Merchandise Exported to India 


Yeats. 

£iooo 

Years. 

£xooo 

1708-9 

. 162 

1721-22 

... 148 

1709-10 

161 

1 722- 23 

135 

I 710-1 I 

201 

1723 24 

118 

1711-12 

. 162 

1724-25 

97 

171^-13 

109 

1725-26 

80 

i 7 i 3-*4 

85 ... 

1 726- 27 

77 

1714-15 

79 

1727-28 

101 

1715-16 

61 

1728-29 

... 102 

1716-17 

69 

1729-30 

135 

i 7 I 7 *"I 8 

88 

1730-31 

137 

1718-19 

107 

i 73 i --32 

150 

1719-20 

134 

1732-33 

105 

1720-21 

. 122 

1733-34 

... 140 


* Nature, vjI. xv'., p. 45. 
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In the above table there are three well-marked maxima 
in 1710-11, 1721-22, and 1731-32 at intervals closely 
approximating to that of the sun-spot curve. I believe 
that there are some traces of the same decennial variation 
in subsequent portions of the same tables. The fact that 
this variation is difficult to trace may possibly explain the 
absence of any serious crises in 1742 and 1752. 

Probably, however, we ought not to attribute the 
decennial fluctuation wholly to Indian trade. It is quite 
possible that tropical Africa, America, the West Indies,, 
and even the Levant are affected by the same meteoro- 
logical influences which occasion the famines in India. 
Thus it is the nations which trade most largely to those 
parts of the world, and which give long credits to their 
customers^ which suffer most from these crises. Holland 
was most easily affected a century ago ; England is most 
deeply affected now; France usually participates, together 
with some of the German trading towns. But I am not 
aware that these decennial crises extend in equal severity 
to such countries as Austria, Hungary, Switzerland, Italy^ 
and Russia, which have comparatively little foreign trade. 
Even when they are affected, it may be indirectly through 
sympathy with the great commercial nations. 

There is nothing in this theory inconsistent with the 
fact that crises and panics arise from other than meteoro- 
logical cau:es. There was a great political crisis in 1798, 
a great commercial collapse in 1810-11 (which will not 
fall into the decennial series) ; there was a Stock Ex- 
change panic in 1859; and the great American collapse 
of 1873-75. There have also been several minor dis- 
turbances in the money market, such as those of February,. 
1861, May and September, 1864, August, 1870, November^ 
1873 ; but they are probably due to exceptional and dis- 
connected reasons. Moreover, they have seldom, if ever, 
the intensity, profundity, and wide extension of the true 
decennial crises. 

If it were permitted to draw any immediate conclusion 
from these speculations, I should point to the necessity of 
at once undertaking direct observations upon the varying 
power and character of the sun’s rays. There are hundreds 
of meteorological observatories registering, at every hour 
of the day and night, the most minute facts about the 
atmosphere ; but that very influence, upon which all 
atmospheric changes ultimately depend, the solar radia-^ 
tion, is not, I believe, measured in any one of them, at least 
in the proper manner.^ Pouillet showed long ago (1838) 
how the absolute heating power of the sun’s rays might 
be accurately determined by his Pyrhcliometer. This 
instrument, and the results which he drew from its use, 
arc fully described in his “ Elements de Physique Expdri- 
mentale et de M^t($orologie ” (livre 8'“®, chap, i., section 
285). But I have never heard that his experiments have 
been repeated, except so far as this may have been done 
by Sir John Herschel, with his so-called Actinometer, as 
described by him in the Admiralty Manual of Scientific 
Inquiry. I fancy that physicists still depend upon 
Pouillet’ s observations in 1837 and 1838 for one of the 
most important constants of the solar system, if constant 
it can be called. While astronomers agitate themselves 
and spend infinite labour about the two-hundredth 
planetoid, or some imperceptible satellite, the very foun- 
tain of heat and light and life is left unmeasured. Pouillet 
indeed assumed that the heating power of the sun’s rays 
is a constant quantity, which accounts for his not con- 
tinuing the solar observations. But, if there is any truth 
in all these sun-spot speculations, there must be a periodic 
variation in the sun’s rays, of which the sun-spots are 
a mere sign, and perhaps an unsatisfactory one. It is 
possible that the real variations are more regular than the 
sun-spot indications, and thus perhaps may be explained 
the curious fact that the decennial crises recurmore regu- 

* Of course there have been abundance of black-bulb thermometer obser- 
vations made in various parts of the world, but I doubt v^hether they arc of 
much value. 
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larly on the whole than the maxima and minima of sun- 
spots. 

But why do we beat about the bush when all that is 
needed is half-a-dozen of Pouillefs pyrheliometers with 
skillfed observers, who will seize every clear day to deter- 
mine directly the heating power of the sun ? Why do 
we not go direct to the Great Luminary himself, and ask 
him plainly whether he varies or not ? If he answers 
No ! then some of us must reconsider our theories, and 
perhaps endure a little ridicule. But if, as is much more 
probable, he should answer Yes ! then the time will come 
when the most important news in the Times will be the 
usual cablegram of the solar power. Solar observatories 
ought to be established on the table-lands of Quito or 
Cuzco, in Cashmere, in Piazzi Smyth’s observatory on the 
Peak of Teneriffc, in Central Australia, or wherever else 
the sun can be observed most free from atmospheric 
opacity. An empire on which the sun never sets, and 
whose commerce pervades every port and creek of the 
sunny south, cannot wisely neglect to keep a watch on the 
great fountain of energy. From that sun, which is truly 
of this great world both eye and soul,” we derive our 
strength and our weakness, our success and our failure, 
our elation in commercial mania, and our despondency 
and ruin in commercial collapse. 

W. Stanley Jevons 


THE WERDERMANN ELECTRIC LIGHT 

W E are able this week to give some further details 
concerning Mr. Werdermann’s method of dividing 
the electric light. 

The real difficulty was found in devising a form of 
light which could be divided into several, and still give 
enough illuminating power for practical use j and it is in 
this particular that Mr. Werdermann has apparently 
succeeded. It may be interesting here to state Mr. 
Werdermann’s reasons for adopting this particular form 
of lighting. 

When in an electric lamp, electrodes having the same 
sectional area are used, the changes at the points between 
which the voltaic arc passes, take place in a manner which 
is well known, viz., a crater or hollow is formed in the 
ositive electrode which emits the light, the crater itself 
eing heated by the current to white heat, and the sur- 
rounding part to redness. The negative electrode which 
assumes the form of a cone, is only heated to redness, 
and emits scarcely any light. 

It was found that an increase in the sectional area of 
the positive electrode diminishes the light emitted by that 
electrode, and if the increase is continued gradually, the 
light on that electrode finally disappears entirely, where- 
as the heating effect upon the negative electrode in con- 
nection therewith increases, until finally light is emitted 
the same. Again, by increasing the sectional area of 
the negative electrode, the heating effect upon the same 
(^creases proportionally to the increase of its area, until 
the area having been sufficiently increased the heat 
almost entirely disappears, and consequently the con- 
sumption or wearing away of that electrode is scarcely 
appreciable. 

The light given out by the positive electrode in connec- 
tion therewith, on the contrary, increases in proportion to 
the difference existing between the sectional area of the 
two electrodes, and instead of a crater being formed in 
the positive carbon, the latter assumes the form of a cone 
as formerly was the case with the negative carbon. The 
greater the difference between the areas of the two 
carbons the shorter is the length of the voltaic arc which 
can w obtained between them, and when the area of the 
positive is gradually diminished and that of the negative 
produced by the carbons apparently 
ontact, and a small deposit of graphite is seen on the 


negative electrode. The section of this deposit is about 
^ that of the positive carbon itself, and it is about J of an 
mch high. 

Mr. Werdermann was led to make these experiments 
by the idea that perhaps by altering the sectional area ol 
the carbons a similar effect might be produced to that 
which is obtained in electrolysis when a plate is used as 
one electrode and a small wire at the other, and from the 


ft 



Fig. 


results obtained he devised his present system of electric 
lighting. 

His lamp is constructed in the following manner t— 

He places the negative carbon which is in the form of 
a disc 2 inches in diameter, and about i inch thick, 
uppermost. This carbon is clasped all round by a copper 
band which is prolonged to the terminal to which one of 
the leading cables is attached. The lower or positive 
electrode is a small pencil of carbon 3 millimetres in 



Fig. 2. 


diameter, and can be made of any suitable length. This 
slides up vertically in a tube placed directly underneath 
the disc. This tube guides the pencil and also forms a 
contact for it, the top of the tube being solid copper in 
two pieces, one being rigid and the other pressing against 
the carbon by means of a regulating spring. The carbon 
pencil protrudes above the tube about 2 of an inch, and 
touches the negative disc, and this length when the 
current passes is made incandescent. 
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The small carbon is pointed at its upper extremity and 
retains this point while burning. A small electric arc is 
formed round the points of junction, and to this is due 
the greater part of the light and not to incandescence alone. 
The carbons are kept in contact by chains attached to 
the lower end of the pencil passing over pulleys and 
down again to a weight of about lbs., which is 
sufficient to keep the pencil pressing gently against the 
disc. 

The sketch, Fig. r, shows the arrangement of the 
lamp ; a is the negative carbon, connected by the 
semicircular piece of metal / to the conductor e on the 
right-hand side which forms part of the lamp-post. The 
metal f is hinged so that the top carbon may be moved 
back when a globe is put on. ^ is the pencil or 
positive carbon sliding in the tube r, this tube being con- 
nected to the conductor f on left-hand side. The pressure 
of the contact upon the smah carbon is regulated by the 
spring tf. The tube is shown in perspective for greater 
clearness. The arrangement and details of the lamp 
being thus shown, we will now describe the experiments 
which have recently been exhibited at the works of the 
British Telegraph Manufactory in the Eiiston Road. 
The display was mostly of an experimental character, 
the lamps being somewhat different in construction to 
those which will be made use of in actual practice, but the 
principle remains the same. The chief object of the 
inventor was to demonstrate that a number of lights can | 
be steadily maintained in one circuit. The first experi- 
ment tried was that of putting two large lamps such as 
will be used for street-lighting in circuit with a Gramme 
electro-plating machine. It may be here remarked that 
this is probably the first time that such a machine was 
ever used for the purpose of producing an electric light. 
The two lamps were said to give a light equal to 360 
candles each, but they gave to all appearance a conside- 
rably higher illuminating power. 

A pure white light was given out, perfectly steady, and 
showing none of the blue or purple rays observed so fre- 
quently in the ordinary form of electric arc. The wonder- 
ful steadiness of the light is one of its chief features. After 
burning for some considerable time the current was 
switched on to a row of ten smaller lamps arranged on a 
shelf. The light from each lamp was apparently of the 
same strength and the effect was very brilliant, but the 
total illuminating power was not nearly so great as in the 
case of the two larger ones. But it seemed to show that 
a form of light had been devised that could be split up 
into a considerable number of smaller ones, each of 
which could be made use of in a practical way. The ten 
lamps were estimated to have a lighting power of forty 
candles each, but this is probably somewhat above the 
mark. But the results obtained, both as regards the 
wonderful regularity of the lamps and the practical de- 
monstration of dividing the light, seem to have been 
satisfactory ; and the more remarkable from the fiict of 
the weak electro-motive force of the machine, which is 
only equal to that of four Danieirs cells. More lamps 
could have been lighted even from this machine had they 
been at Mr. Werdermann^s command, but of course with 
a diminution of light. When suitable machines have 
been constructed Mr. Werderman is confident of being 
able to put 50 or 100 lights in circuit, but he does not 
believe in the indefinite division of the current for 
lighting purposes. 

The lights were all connected parallel, as shown in 
diagram^ Fig. 2. The thick wires -H and — connect the 
lamps with the machine, the first lamp on the -f cable 
being last on the — wire. The spirals a are extra resist- 
ances put in the circuit of each lamp, the object being to 
render the divided current less sensitive to any slight 
variation in the resistance of the lamps themselves, due 
to unequal pressure of contact, &c. The resistance of 
each lamp, including the wire a, is about 0*39 ohms. The 


resistance of the ten in parallel circuit about o'oyj ohmsj 
The carbon pencil consumes at the rate of from i\ to 
2 inches per hour in the small lamps ; the large ones taking 
4^ millimetre carbons, consume about 2^ or 3 inches in 
the same time. The pencils are made in Paris, costing 
about I franc per yard, which length will last for twelve 
hours. The discs are of ordinary carbon. 

However many lights may be in use, one, two, three, 
or any number can be put out without affecting the 
others, the regulation of the current being provided for 
by a switch attached to each lamp. But if necessary, the 
current which originally went through those that are ex- 
tinguished can be added to those kept alight, of course 
increasing their illuminating power. The lamps are set 
in action simultaneously, can be as easily put out, and 
again rc-hghted. 

Returning again to the intensity of the light, it was 
stated that the large lamps w^ere equal to 360 candles. 
Now the effect of this light upon the eyes is apparently 
not injurious, and it is Mr. Werdermann’s intention to 
use only globes of ordinary glass, as in the present form 
of gas-lamps ; by this means the loss of light will be very 
slight indeed as compared with other systems, where the 
loas is from 20 to 30 per cent., incurred by using opal or 
ground glass globes. 

Owing to the very small electromotive force of the 
machine the insulation of the cables can easily be pro- 
vided for, and Mr. Werdermann hopes, witli sufficiently 
powerful machines, to be able to carry the current to a 
considerable distance without any apjircciable loss. 

In conclusion, it may be worth while giving a few 
details in regard to the Gramme machine used. It is an 
electro-plating machine of the old pattern, having four 
upright eleciro-magncts and two bobbins, one for feeding 
the electro-magnets, the other for taking off the light- 
producing current. The bobbins arc wound with thick 
copper bands. The electromotive force, as before stated, 
is only equal to four DanielFs cells, and the resistance of 
the taking-off bobbin is about 0*008 ohms. The quantity 
of current produced is of course large. 

It may be mentioned that the large lamps were con- 
nected parallel, but having no extra resistances, as in the 
case of the 10 ; their resistance is also a trifle less. 
The resistances given are when the lamps are not alight ; 
when burning it would be somewhat less. The power 
required to drive the machine described is about two 
horse-power. 

A curious fact about the light is that the top carbon is 
not consumed, or at any rate so slowly, that it is not 
noticeable ; therefore, to all intent and purpose, the lower 
carbon only is wasted. 

'r. E. Gatehouse 


DUPLEXING THE ATLANTIC CABLE 

T he simultaneous transmission of two telegraphic 
messages in opposite directions upon one wire, now 
known by the name of duplex telegraphy, dates back 
from the year 1853. In that year Dr. Gintl, the director 
of state telegraphs in Austria, described a method by 
which this feat could be accomplished, and in July of 
the same year the method suggested by Gintl was tried 
between Prague and Vienna. An improvement on this 
method was suggested by a German electrician, Frischen, 
by Messrs. Siemens and Halske, of Berlin, and other 
workers at this subject. Nevertheless, owing to practical 
difficulties, the experiments were little more than interest- 
ing additions to our knowledge. So little hope, indeed, 
was there of the practical realisation of this important 
matter that, in a standard work on telegraphy, published 
in 1867, after describing the early methods of duplex 
telegraphy, the author remarks Systenas of telegraph- 
ing in opposite directions and of tele^aphing in the same 
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direction more than one message at a time must be looked 
upon as little more than feats in ‘ intellectual gymnastics/ 
very beautiful in their >\ay, but quite useless in a practical 
point of view” Such asseitions should teach all scientific 
wi Iters the lesson of “ hoping all things not impossible, 
believing all things not improbable/’ an attitude of mind 
which, Sir John Herschel remarks, should always charac- 
terise the natural philosophei, and which, in the present 
day, is certainly the safest one Within si\ years of the 
publication of the foregoing statement duplex telegraphy 


was not only largely employed in aetual telegraphy, but 
its use on certain busy lines beexme absolutely indis* 
pensable Ihe change from theoretical to practical 
success is due to an American, Mr J B Stearns, who 
m 1872 succeeded m overcoming the mam obstacle m 
duplex telegriph), namely, what is known as the static 
discharge from the line This Stearns accomplished by 
using a ** condenser ” , and further he developed a system 
of ‘duplexing'' the line similar to the principle of the 
Wheatstone bridge 


^ V v' V V. 
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More or less successful ittempts were afteix\ards made 
to duplex subni xrinc c iblcs, and m the e irly part of 1877 
Ml J Muirhc id succeeded in duplexing the cables oi 
the 1 istern 1 elc^i iph Company by his aitihcnl conden 
seru But we bclicxc thit his succe swis only partial 
Subsequently Mi Muii head has been at uork duplexing 


the Direct United States Cable with some prospect of 
success, and this week Stearns, who may be called the 
fither of duplex tclcgiaphy, has actuilly achieved the 
great feat of perfectly duplexing the Anglo American 
Cable In a message received by Mr \V H Preece 
this week, Mr Steirns says, manxged to get some 


Fit, 3 


specimens foi you this morning, thougn wc had no time 
to make the balmce i^picial/y perlect foi the purpose 
No I shous sign ils lecei^ed single , No 2, ditto, duplex 
No one can tell the diflcrence No 3 is our bilanee 
Mhilckc)ing but not leeeiving No 4 shows the b il ince 
pel feet at fust, but destroyed and restoied again by the 


adjuster It shows with wh it ficility the ordinary adjust- 
ments can be m ide after the bal ince is once obtained 
The whole time occupied by slip No 4 was about twenty 
seconds ^ 

lo undcrstind these drawings our iciders must know 
th It all the messages now sent across the Atlintic aie 


w J J 


I 
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automatically rcgistcicd b> means of Sir W Thomsons 
delic ite and be lutil ul siphon recorder, which spirts out 
little jtts of ink in i fine stream on a moving ribbon of 
pap I When no current pisses the ink mirks form a 
sti light line, but 1 tin lent causes this line to deviate to 
the rijjht or left, accoiding to the diiection ol euircnt 
Hence the oidinary right and left strokes of a needle 
instrument or the long and short dashes of a Morse are 
heie indicated by marks above and below the middle 
line Thus the bilancc is shown by the almost perfectly 
straight line in I ig 3 and the messages in J igs i and 2 


Ihe essence of duplex telegraphy is to obtain .an 
elcctiieal bil ince round on the line such that the sending 
instrument is not affected by currents cireul iting round 
It coming from the sending end, but only by currents 
received from the opposite end, and 7//a Vi/sti Hence, 
if the balance be once obtained, double transmission is 
I possible This balance Stearns has succeeded in obtain- 
1 ing by the us <5 of his system as applied to land lines, and 
I without the aid of the additional arrangements of arti- 
ficial condensers used by Dr Muirhead 


r//Z ROYAL SOCIETY MEDALLli^lS 

^IIE follov^ing are the awauls of medals by the 
Council of the Royal Society for the piesent 
year Ihe medals will be given away at the Society s 
anniveisary meeting on the 30th inst — Ihe Copley 
Medal to M Jean Baptiste Boussingiult for his long- 
continued and impoitant researches and discoveries in 
agricultural chemistry, a Royal Medal to Mr John Allan 
Broun, h RS, foi his investigation duiing thiity-hve 
ycara in mignetism and meteorolog), and foi his im 
provements in methods of observation, a Royal Medal 
to Dr Albert Gunther, F R S , for his numerous and 
valuable contributions to the zoology and anatomy of 
fishes and reptiles, the Rumford Medal to M Alfred 
Cornu, for his various optical researches, and especially 
for his recent re determination of the velocity ot propa- 
gation of light , the Davy Medal to MM. Louis Paul 
CaiUetet and Raoul Pictct, for their reseaiehes, conducted 


independently but contemporaneously, on the condensa- 
tion of the so called perm ment gases 

Jean Biptiste Boussingault was born in Pans m 1802. 
He was educated at the Mining School of St Ctienne, 
after leaving which he became connected with an English 
company formed to recover and woriv some mines in 
South America This project, however, turning out un- 
sitisfactory, after a considerable time spent in scientific 
trivel m that continent, he returned to I ranee and com- 
menced those researches with which his name is moie 
closely allied, the most important of which lie in the 
domain of agricultural chemistry. Probably his investi- 
gations of greatest value are those in which he has de- 
termined the quantities of caibon, nitrogen, and hydro- 
gen found in plants, and his comparison of these with 
the amounts of the same constituents supplied to the 
plant by manures, &c During these investigations he 
has shown, by a senes of most conclusive experiments, 
the inaccuracy of the theory ** that plants in their growth 
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derive nitrogen from the air,” but, on the contrary, has 
pointed out that all the nitrogen assimilated by them 
,may be accounted for in the different compounds of that 
body vhich are supplied to the plant in other ways. 
Boussingault’s experiments also on the nutritive proper- 
ties of the nourishment supplied to herbivorous animals 
are of great interest. In these he has traced the distri- 
bution of the various constituents of the food by the 
vital process, and has determined the different quantities 
of the various constituents which undergo assimilation. 
Besides investigations in the directions just indicated, 
he has introduced various improvements in methods of 
analysis, and has published many valuable articles, most 
of which are collected in his “ Mdmoires de Chiinie Agri- 
cole et de Physiologic;” he has also written a work 
entitled **Traitd d’ Economic Rural.” 

With the work of Mr. J. Allan Broun most of our 
readers must be familiar. On the commencement of 
magnetic observations he indicated the errors or insuffi- 
ciencies of the methods for determining coefficients and 
correcting the observations issued by the committee of 
the Royal Society for the instruction and direction of 
superintendents of observatories ; he devised new methods 
for these ends which have made the observations in all 
the magnetic observatories available for strict scientific 
conclusions. He has made investigations in magnetism 
and meteorology during thirty-five years ; among the new 
results obtained many of them are of the highest value, 
and have taken their place as standard scientific data. 
He established an observatory twice on a mountain- 
peak 6,000 feet above the sea, with the complement of 
instruments employed in first-class observatories (on the 
second occasion with a double series of magnetical in- 
•struments)— this, in a wild country, done amidst great 
difficulties in erecting instruments and obtaining trained 
observers, requiring continued and persevering action. 
This and many other duties were done at his own expense, 
and though, in general, ultimately repaid, they yet in- 
cluded considerable pecuniary loss. He also spent his | 
own means in obtaining new instruments, and in every ' 
matter likely to forward science. He has laboured for 
years without remuneration in scientific work of a 
peculiarly tedious kind. 

Albert C. L. G. Gunther is the Keeper of the Zoo- 
logical Department of the British Museum, a position 
to which he succeeded on the death of Dr, J. K. 
Gray. Very early in his life he devoted himself to 
the study of the natural sciences, and, if we are not 
mistaken, his earliest essay as an author was a very 
complete memoir of the fishes of the Neckar. About 
1854 he accepted an appointment in the British Museum 
tinder Dr. J. E. Gray, who soon learned to value and 
appreciate the services of his assistant. Dr. Gunther 
commenced the investigation and arrangement of the 
batrachian reptiles in tlie National Collection, with a 
^eal and energy that knew' no limits, and which soon 
rendered this portion of the Zoological Department with- 
out a rival among the Museums of Europe. Not wearied 
by such a task he set about a far greater one, the arrange- 
ment and description of the immense class of the fishes, 
and no zoologist has ever raised a greater or more 
enduring monument to his memory than Dr. Gunther has 
done in his great and truly scientific catalogue of all the 
known fish. The care of a large and daily-increasing 
collection, with all the worry incident on the want of 
room to properly store it — the toil and labour involved 
in the publication of the extensive work just alluded to, 
might well have excused Dr. Gunther from attempting 
other work, but still we find him apparently never weary, 
and memoirs of a value like those on Hatteria, on 
Ceratodus, and on the Giant Tortoises, not to mention a 
long list of others, were being constantly published by 
kim. He is also the author of an important work pub- 
lished at the expense of the Ray Society, '‘On the 


Reptiles of British India,*‘ and joint author with Col, 
I Playfair of a work on the ‘^Fishes of Zanzibar.^* All will 
agree that his name is a very worthy one to be added to 
the grand roll call of the Royal Society's medallists. 

I The name of M. Alfred Cornu must be familiar to the 
I readers of Nature in connection with his remarkably 
J ingenious and successful method of determining the 
, velocity of light. A detailed account of M. Cornu's 
, method will be found in vol. xi. p. 274, and succeeding 
volumes of Nature. It was also expounded by him, it 
maybe remembered, at the Royal Institution, on May 7, 
1875. The important bearings of M. Cornu's experi- 
ments in various directions, we need not point out ; its 
value in attaining an accurate estimate of the sun's 
parallax is evident. As is evidenced by the Comptes 
Rettdus^ M. Cornu's work in his ow'n department is 
constant and varied ; his research into the spectrum of 
the star that appeared in Cygnus two years ago was a 
fine example of the result of spectroscopic research ; an 
account of it will be found in Nature, vol. xv. Although 
probably the youngest of the new medallists, M. Cornu’s 
long and incessant work makes him almost a veteran in 
scientific research. 

MM. L. Cailletet and Raoul Pictet have lately been so 
closely engaged in the same kind of experimental work, 
namely, the liquefaction of gaseous bodies, that their 
names have naturally become associated in connection 
with the important results which have followed their inde- 
endent researches. The methods, however, employed 
y the two chemists in obtaining those results which have 
lately added so much to their reputation are to a certain 
extent difierent. Cailletet’ s experiments, which were 
conducted on the gases air, hydrogen, marsh gas, nitric 
oxide, and carbonic oxide, depend for the cold necessary 
to produce the liquefaction of the gas, on the expansion 
of the gas when suddenly compressed only at moderate 
degrees of cold. 

Pictet’s experiments, on the other hand, are the result 
of his endeavours to discover improved methods for pro- 
ducing and maintaining for a considerable time very low 
degrees of temperatiue. Combining these improvements 
with the production of the bodies to be liquefied under 
great pressure, he has succeeded in liquefying oxygen 
and hydrogen and in solidifying the latter. He has 
also determined the specific gravities of the gases when 
, in that condition, assigning to them the weights *9883 
, and ’9787. Besides his most recent researches on the 
condensation of gases, M. Pictet has carried out other 
' investigations on those phenomena, the consideration of 
which lies between the provinces of physics and chemistry. 
Among such investigations may be mentioned his ob- 
servations on the application of the mechanical theory of 
heat to the study of volatile liquids and to some simple 
relations between the latent heats, atomic weights, and 
tensions of vapours. M. Pictet has also been successful 
I in applying his scientific investigations to practical use, in 
j the perfecting of apparatus for the rapid production of 
large quantities of ice. 

We are glad to know that the health of M. Pictet is 
not so seriously impaired by overwork as was rumoured 
a few days ago. On the best authority it is stated 
that his recovery is by no means beyond hope, and that 
he is not suffering from incipient softening of the brain. 
There is no contradiction, however, to the sad statement 
that the sight of one of M. Pictet’s eyes is gone, and that 
he will probably lose the power of the other. 

AFGHANISTAN 

'I^HATEVER opinions our readers may hold as to 
the present action of the Government with respect 
to Afghanistan, it may not be considered inappropriate to 
summarise briefly what we know about a country, which 
at no remote date may become a part of the British 
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Empire. A good deal has been written on the country, 
and some valuable records of the observations of tra- 
vellers who have been permitted to penetrate it have 
been published. One of the best sketches of Afghan- 
istan in its various aspects will be found in the mag- 
nificent “Noveau Diet, de Gdog. Universelle,'* by 
Vivien de St. Martin, now being issued by Hachette 
and Co. On this the present article is mainly based. 
For further details we would refer our readers to this 
work, and the long bibliography appended to the 
article, as well as to a paper in the Geographical 
Magazine for October, and a pretty exhaustive account 
of the botany of the country in the Gardenet^s Chronicle 
of November 2, and the works refer/ed to in these two 
journals. 

As a whole, Afghanistan may be regarded as a moun- 
tainous table-land. It is the eastern half of the table- 
land of Iran, of which Persia occupies the western half. 
On the eastern side, to\vards Sina, the table-land sinks 
into what may be considered as parallel chains, forming 
so many staged terraces ; one of these chains, more \ 
elevated than the others, and from which shoot several 
remarkable peaks, is known by the name of the Sulieman 
Mountains— The mean height of this 
transverse chain is about 9,000 or 10,000 feet. The ^ 
Sulieman Mountains are about sixty miles distant from I 
the Sind border, though the crest of the plateau is not 
reached for about another 1 50 miles. On the south side the 
plateau descends by similar, but perhaps less pronounced 
gradations, towards the sea ; up to the present time the 
^southern slope has been but incompletely explored. To the 
west the Afghan plateau undergoes a very considerable de- 
pression, at the bottom of which lies the marshy lake, 
Hamoun, into which the Ilelmand river finds its way ; 
but it again rises in the vast plains w'hich lead towards 
Farsistan. On the north the plateau falls rapidly towards 
the plains through which flow's the Oxus, and in the 
north-cast it is connected wdth the highlands of Central ^ 
Asia and the llimalaja-s by the enormous mass of the 
Ilindu-Koobh. The highest summits of the latter chain, 
which conceals the deep basin of the Cabul river, arc ioat , 
in the regions of eternal snow; many of its peaks exceed , 
20,000 feet in height. The Khavak Pass, one of the ' 
principal passes of the Hindu-Koosh, is at a height of 
more than 12,000 feet. On the south the basin of the 
Cabul river is shut in by the Sefid-Kuh chain, which runs, 
like the Hindu-Koosh, from west to cast, and the highest 
summits of w hich, to the south-south-cast of Jellalabad, 
reach a height of more than 13,000 feet. The source of 
the Cabul river is about 8,000 feet above the sea, and of 
the Helmand, more than 9,000 feet. All this extreme 
zone of Afghanistan is only a mass of mountains cut 
by a multitude of rugged valleys ; this is the coldest part 
of the country. A mass which dominates it, above the 
sources of the Cabul and the Helmand, the K6h-i-Baba 
or ‘‘Father of Mountains,” rising to a height of 15,000 
feet, may be regarded as the knot which connects the 
Hindu-Koosh with the Mountains of Ghour. It is in 
^is cold region, which commences at the Mountains of 
Ghour and is continued eastward by the long valley of 
the Cabul river, that the primitive race of the Afghan 
people have been formed, a race uncultured, rude, and 
vigorous like their native valleys. 

With the exception of the two basins of the Cabul and 
the Helmand, Afghanistan is characterised by a scarcity of 
running water, Flphinstone had noticed this prevailing 
feature, and all subsequent observations have confirmed 
U. Only four or five rivers of any consequence flow 
^wn the long eastern slope of the plateau, and some of 
tMse are lost in the sands. The Helmand, fed by many 
amuents, after a course of about 600 miles, discharges 
f shallow lake, nearly all covered with reeds. 

variously as Hamoun, Meshileh-Seistan, 
r Meshileh-Rustem, is black and nauseous, changes 


greatly in its configuration, sometimes even dividing up 
into two distinct basins. 

Four-fifths of the surface of Afghanistan is, on the 
whole, a country of rocks and mountains, interspersed 
here and there with picturesque valleys, fertile and well 
watered, but presenting in several directions only elevated 
plains, cold, arid, and covered wdth meagre pasturage, 
which, however, supports numerous flocks. Situated 
under the parallels of Egypt and Syria, but with a sur- 
face not less varied than that of Switzerland, and moun- 
tains much more elevated than the Alps, Afghanistan 
combines in its climate and its products the extremes of 
the torrid and temperate zones. As the meagreness of 
its water-supply is characteristic of many parts of the 
country, dryness is the dominant feature of its climate, 
as also extremes of temperature, aecording to the season. 

Of the geology of Afghanistan scarcely anything is 
known by direct observation. Its mineral products, 
however, appear to be abundant enough. The sands of 
the Cabul river are known to furnish gold. The Hindu- 
Koosh mountains contain silver, copper, cinnabar, lead, 
antimony, zinc, sulphur, &c. Iron especially abounds 
there, and copper is found in many other parts of the 
country; coal also has been proved to exist in several 
localities. Rock salt has given its name to an entire 
I chain of mountains which stretch into the north of the 
Punjab. In the north of Daman, in the neighbourhood 
I of Kohat, are mines of sulphur and wells of naphtha. 

I The character of the vegetation in all the higher parts 
of Afghanistan is essentially European ; all kinds of 
fruits abound, and many of them arc found in a wild state. 
From the article on the botany of Afghanistan in the 
Gardeners' Chronicle of November 2, we find the follow- 
I ing statement as to the general characteristics of the 
I vegetation of the country ; — 

“ Afghanistan abounds in spiny plants ; herbs arc to 
a great extent replaced by dwarf prickly shrubs having a 
relatively small amount of leaf-surface ; and bulbous 
jflants are also numerous. Fragrant flowers prevail, and 
resiniferous and oleiferous plants arc numerous. Stocks, 
who travelled in Beloochistan and the southern borders 
of Afghanistan, says the upper region especially is re- 
markable for the fragrance of its plants, as Artemisia, 
Perowskia, Salvia, Teucrium, and other Labiatac, from 
which cause the flesh of the sheep and goats acquires a 
fine and almost aromatic flavour. There is no nakedness 
of the soil, for hill and plain are alike covered with 
depressed shrubs, although their scorched aspect, after 
the sun acquires power in J unc, is anything but agreeable 
to the eye. ^ The prevailing tint of the indigenous vege- 
tation and of the landscape of the uncultivated plains is 
olive-green, though the well-cultivated valleys, as Quettah, 
are charmingly green in the spring time. The aspect of 
the vegetation of the lower region is far different, the 
plants being few and scattered over the bare brown and 
stony soil. Even in spring no annuals appear to diversify 
the scenery, and the under- shrubs are remarkably similar 
in external appearance. Woody, stunted, thorny, not 
above i foot high, with round cushion-like outlines, 
bleached stems, and a few leaves — they look like skele- 
tons of plants, the grey ghosts of a vegetation which has 
perished of thirst. The glaucous aspect of all, and the 
universality of spines, are noteworthy features.'* 

Wild animals are not over-abundant. The high val- 
leys of the Hindu-Koosh shelter lions and leopards, which 
have neither the size nor ferocity of those of India. 
Wolves are met with, and in the eastern jungles tigers 
and hya:;nas. There are two species of bear, a black and 
a brown, but elephants arc not found in the wild state. 
Jackals and foxes are numerous, monkeys in the north- 
east, and wild sheep '’and goats in the mountains of the 
north. The Angora'cat is said to have originally come 
from CabuL 

There 'is probably no country of equal extent which 



42 


NATURE 


[Nov. 14 , 1878 


presents so great a mixture of races, though the tw 
main divisions arc Afghans proper and Tajiks. Th 
former name is applied to all those tribes that speak 
Pushtu or Pukhtu, the other to those of the pcopL 
whose native language is Persian. To the latter are als< 
given the names ParsivAn and Deggan or DekkAn. Thi 
Afghans arc mostly pastoral, while the Tajiks are sedcn 
tary and cultivate the soil. To these two great classes 
must be added the Hindkis, of Hindu origin, and speak 
ing Hindustani, very numerous in the eastern districts 
also the Hezarch, a people with Mongol features bu 
speaking Persian, found mainly between Ghazna and 
Herat. The Kisil-bash or Red Heads, although not 
very numerous, are an important factor in the popula- 
tion. They are not Persian by origin, as is commonly 
stated, but belong to one of the Turcoman tribes of 
Persia. There has been much discussion as to the origin 
of the Afghans, no doubt the true aborigines of the 
country. Some have sought to find in them the descend- 
ants of the captive ten tribes of Israel ; but this is a 
mere fanciful Mussulman tradition. Their language, at 
least, proves that they belong to the great Indo-European 
family, and that in this family they are specially allied to 
the Iranian group, but with a linguistic development 
peculiar to themselves, showing also the influence of 
Sanscrit. Moreover, it can be conclusively established, 
both by historical and ethnological evidence, that from 
the most ancient times the Afghans have inhabited the 
basin of the Cabul river, which is still the principal seat 
of the ra 'c. The true national name of the Afghan 
people, the name recognised by themselves, is that of 
Pasntofin, I'akhtofm, or Poukhtanch. In physical type 
the Afghans, like all the other peoples of Western Asia, 
approach the P^uropcan conformation ; the difference 
being in physiognomy, not in type. Like most other 
primitive peoples, the social organisation of the Afghans 
is based on the tribe or clan, and in many respects, it has 
been said, resembles the old clan system of the Scottish 
Highlands. 


OUR ASTRONOMICAL COLUMN 
The Solar Eclipse of 1879, July 19.— Though the 
second of the solar eclipses of next year will not be 
actually total at any point upon the earth's surface, the 
difference between the gcorcntiic diameters of sun and 
moon is sufficiently small to allow of the effect of the 
augmentation upon the latter, bringing up the phase to 
one nearly approaching totality in thooc parts which have 
the sun close upon the meridian. In the longitude of 
Aden, or rather, upon the opposite coast of Africa, about 
Zeyla, the moon’s augmented semi-diameter ^Yill be only 
four seconds less than that of the sun, and though the 
eclipse thus remains annular, it will be seen that the 
annulus is very narrow in this part of its patli — including 
its passage across Abyssinia. At Aden, there will be a 
very large eclipse, beginning at loh. 23m. A.M., local mean 
time, and ending at 2h. iin. p.m. ; at greatest phase about 
oh. I2in., the magnitude will be 0-97 of the sun’s dia- 
meter. The difference between the illiiinination of the 
sky while any portion, no matter how small, of the direct 
light of the sun remains, and the instant it is entirely 
extinguished in a total eclij)se, is so great as we know 
from our experience of total eclipses, that there may 
probably be a doubt as to the possibility of utilising the 
eclipse in question, in a further endeavour to observe the 
intra-mercurial planet or planets discovered by Prof. 
Watson. The next total eclipse of the sun will take 
place on January 1 1, 1880, and although, notwithstanding 
the long track of the shadow across the Pacific Ocean, it 
may be possible to secure observations, the interval 
available for so doing cannot be more than half that at 
the command of observers during the eclipse which 
traversed the United States last July. 


Comets of Short Period. — An ephemeris of Bror- 
sen’s comet, which, according to the calculations of Prof. 
Schulze, will arrive at perihelion on March 30, 1879, will be 
found in Asiron. Nach.y No. 2,220 ; as already stated in 
this column, it is likely that the comet will be first ob- 
served at the southern observatories. About six weeks 
later Tempers comet, 1867 IT, w'hich was re-observed in 
1873, after undergoing great perturbation from the planet 
Jupiter, will be due at perihelion ; the elements deduced 
from the observations of 1873 alone, by Dr. Sandberg, 
would assign, without taking account of perturbation, 
April 26 for the perihelion passage, but according to an 
orbit just published by M. Raoul Gautier, of Geneva 
which he says may be considered the most probable one 
till the observations to be expected next year, afford 
additional means of determining the mean motion, the 
comet w’^ould not be in perihelion till May 8, in which 
case its apparent track in the heavens will differ little 
from that which it pursued in 1873, when it arrived at 
its least distance from the sun on May 9. It is pretty 
sure to be always a faint object except for the larger 
telescopes, and considering the uncertainty which still 
appears to exist regarding the mean motion at its last 
appearance, a close search may be necessary for its re- 
discovery. M. Gautier is calculating the effect of Jupi- 
ter’s attraction during the actual revolution, with the 
intention of publishing an ephemeris in due time ; this 
effect, however, must be small, as the comet has not 
been nearer to the planet than about 1*5 during the 
interval. The ensuing return of Faye’s comet in the 
latter part of the year 1880 will take place under much 
more favourable circumstances for observation than has 
been the case at any of its appearances since 1843, when 
it w'as first detected by the French astronomer ; indeed, 
n 1851, 1858, 1865-66, and 1873 was always a faint 
object, but the admirable calculations of Dr. Axel Mollcr 
have enabled us to follow its course witli extreme pre- 
cision, w’ith a precision perhaps greater than has yet 
attended similar investigation in the case of any other 
omet during so long a period. Though the date of 
perihelion passage is not yet exactly ascertained, the 
:omet will probably approach almost as near to the earth 
as in the autumn of 1843, ‘^nd will be observable for many 
months. 

The Sa'iurntax Satlltite Mimas.— A ccording to 
elements wliich represent approximately the Washington 
observations, 1 874-77, the followingwill be time3 of greatest 
eastern elongation of Mimas : — 

h. h. 

Ncn ember 15 at 12-3 November 18 at 8*1 

M M 10*9 „ 19 „ 67 

M 17 M 9*5 

At these times, on the assumption of circular motion, 
the distance of the satellite from the end of the ring would 
be about 8 

The Minor Planf.t Ismlne. — A ccording to a calcu- 
lation of the elements of the small planet Lsmenc, No. 
190, by Herr Leman, from observations between Sep- 
tember 30 and October 31, it very closely approaches 
Hilda, in its exceptionally great distance from the sun, 
and consequent length of the period of revolution. We 
have for comparison : — 



lifnctu'. 

inUa. 

Mean clLlance 

... 3*893 

3 '950 

A])helion distance 

... 4*466 

4-595 

Sidereal period in day^ 

... 2*805 

2-855 

„ „ years 

... 7*68 

7-85 


Another group is formed by Cybelc, Freia, Sylvia^ 
Camilla^ and Hermione^ w^herein the periods vary from 
297 days to 2377, the mean distance for the group, 
/451. Eventually the planets w hich approach so near to 
he orbit of Jupiter, as ismene and Hilduy will furnish 
ndependent determinations of his mass, though the 
larrow limits of probable error, within which its value 
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has been determined by Bessel, Krueger, and Axel 
Mdller, may detract from the importance of further 
investigation in this direction. Thus the sun’s mass 
exceeds the mass of the planet, 

1047 *88 times according to Bessel, from elongations of fourth 
satellite. 

1047*54 times according to Krueger, from perturbations of 
77 /r;;//V. 

1047*79 times according to M<iller, from perturbations of 
layts ComcK 

GEOGRAPHICAL NOTES 

Tjie following form the series of scientific lectures to be 
delivered before the Royal Geographical Society during 
the present session, in pursuance of the scheme organised 
by the council two years ago : — Geographical Evolu- 
tion,” by Prof. Geikie ; “The Flora of the European 
Alps and its Connection with that of other Regions of the 
Earth,” by Mr. John Ball, F.R.S. ; and ‘'The Modifica- 
tions of the External Aspects of Organic Nature produced 
b}' Man’s Interference,” by Prof. Rolle'^ton. The first 
two will be delivered some time before Easter, next year, 
and the last probably on the second Monday in May. 

In the absence of Lord Dufferin, the session of the 
Geographical Society was opened on Monday night by 
an address from Sir Rutherford Alcock, who reviewed 
recent exploring m ork. 

At the opening meeting of the Royal Geographical 
Society a j^ajier by Signor L. M. d’Albcrtis, the w’cll- 
known Italian naturalist, was read, descriptive of his 
three journc>s up the Fly River, and his explorations 
of other parts of New Guinea. Perhaps the most 
interesting f)art of this very interesting paper w^as 
that which related to his earlier work when in com- 
pany with Dr. O. Beccari in 1872. Gn that occasion they 
landed first on Sorong Island, between Salwatti and the 
mainland of New Guinea, in about S. lat. o'" 25', and after 
making collections of plants and animals there, they 
moved on to Andai, near Dorci. During their stay there 
Signor d’Albcrtis explored the countr> to the foot of the 
high chain of mountains named Lapi Arfak. No one 
Intlierto had been able to penetrate to the Arfak high- 
lands, the home of the bird of paradise, and it is doubt- 
ful if the attempt had ever been made, owing to the fear 
entertained by the coast natives of the mountain tribes. 
Signor d’ Albertis, however, succeeded in accomplishing 
this feat, for he lived for a month in a Papuan house at 
a height of 3,600 feet above the sea, and in the course of 
his daily shooting expeditions reached an altitude of 
5,000 feet ; so that with pardonable pride he claims to 
have been the pioneer of the Arfak mountains. Judging 
by the altitude he attained, he considers that the esti- 
mated height of the range- 9,000 feet —is no exaggera- 
tion. From the point which he reached, 5,000 feet above 
the sea, the range runs uninterruptedly in a southerly 
direction, and joins that which constitutes the chief 
part of the backbone of New Guinea. As far as 
lie could judge, separate streams issue from these 
ranges, giving origin to many small rivers which 
disembogue in the two bays known by the name of 
Geelwmk. The mountains, even at the highest point 
he attained, are clothed with magnificent arboreal vege- 
tation, but he was much astonished to find amongst the 
trees a species of oak and a conifer, the latter of which’ 
was afterwards recognised by Dr. Beccari as an Arau- 
curia. Another point is worthy of notice ; within a few 
minutes of the equator, in 134^ E. long., all the climates 
o* the world, except the Arctic, are represented, the tro- 
pical at the base and the temperate on the upper slopes 
and summits, both of w’hich offer a rich variety of trees 
plants. The same description applies to the neigh- 
mountains where exist the most beautiful species 
or birds of paradise known to the world. In his second 


expedition Signor D’Albcrtis spent some time at Yule 
Island, on the southern coast, near Port Moresby, and he 
expresses a very decided opinion that this place will be 
of great importance as a centre of trade in the future. 

A LElTER from Mr. Andrew Goldie is published in the 
Sydmy Mornhi^ /A’nrA/, in which he gives some account 
of a cruise along the south-east coast of New Guinea. 
Mr. Goldie found the currents and calms a grpt source 
of danger. On the way down the coast Mr. (joldie dis- 
covered a group of islands (Redlich Grou])) not marked 
on the chart, and two splendid harbours, the finest 
by far that he has seen in New Guinea. He names 
them Glasgow and Millport harbours, and he has taken 
soundings and drawm plans, which he intends to forward 
to the proper quarter. The party visited Cloudy Bay 
and ascended the Robinson River, taking soundings there 
and all through the bay, and correcting many errors on 
the Admiralty chart. They discovered a new river on 
the west side of Cloudy Bay, which has been named 
the Blunden. During this trip Mr. Goldie has evidently 
not overlooked one of the main objects of his being 
sent to New Guinea, for he has collected 100 fresh skins 
of birds, different from those in the neighbourhood of 
Port Moresby, and he has also obtained a large and very 
valuable collection of curiosities. 

The late Admiral Sir George Back, who was for some 
time one of the vice-presidents of the Royal Geographical 
Society, h.as becpieathed to that body the sum of 600/. 
to be invested in Consolidated Bank Annuities, the con- 
ditions attached to the bequest being that the interest 
shall be paid or applied annually “ to or for the benefit 
of such scientific geographers or discoverers, or person or 
persons who may then be engaged in discovery or e.xplo- 
ration, and in such manner and form as the president 
and council shall determine.” It is further provided 
that if in any year no person shall be deemed of sufficient 
merit to receive the prize, the interest shall accumulate 
and in some succeeding year be awxirded to one or more 
persons who may be considered most deserving, in such 
proportions as the president and , council of the Society 
may determine. Sir George has also bequeathed to the 
Royal Geographical Society a very characteristic portrait 
of himself painted many years ago by Brockeden. 

Mr. Keith Johnston, the commander of the expedi- 
tion despatched by the Committee of the African Explo- 
ration P'und to explore the country between the road now 
being constructed from Dar-es-Salaam, on the cast coast 
of Africa, and the north end of Lake Nyassa, leaves for 
Zanzibar to-day, in company with Mr. Joseph Thomson, 
aa geologist and naturali-.t, and great hopes are entertained 
that, in addition to achieving good geographical results, 
they will be able to furnish much information respecting 
the hydrology and geology of the unknown region they 
arc about to explore. Should the financial position of 
the fund admit of it, Mr. Johnston will extend his explo- 
rations northward to Lake Tanganyika, and return to the 
coast by a different route. 

The arrival at Provincctown, Massachusetts, on 
October 26, of the Arctic exploration schooner Florence , 
Capt. George Tyson, relieved the anxiety felt for her 
safety, after her reported departure on September 26, 
from St. John, New Brunswick. The Florence has met 
with hard usage throughout her whole voyage, and 
officers and men have suffered considerably. According 
to the log, the coldest weather experienced was 53” 
below zero. 

M. Liais, director of the Rio de Janeiro Observatory, 
has written to the Paris Geographical Society, intimating 
that, owing to the liberality of the Emperor of Brazil, he 
had been enabled to begin the great work of determining 
by electric telegraph the longitude of Rio in comparison 
with Greenwich. When the operation shall have been 
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completed, the geographical position of every city in 
Southern America -will be known with exactitude. 

The Annual Meeting of the Dutch Geographical 
Society took place at Delft on October 27, when inter- 
esting communications were made by the president 
regardUng the exploring expedition sent to Sumatra by 
the Society. The explorers report having passed through 
a number of districts which had never been visited before 
by Europeans, but through the resistance offered by one 
of the native chieftains, the expedition has now unfortu- 
nately been discontinued, and most of its members are 
on their way back to Holland. 

It is stated that the Russian Minister of Communica- 
tions will shortly send a special expedition to the Amu 
Darya district, to describe the new waterway formed by 
the overflow of that river. 

The New York Herald publishes a complete list of 
positions on the Amazon and Madeira rivers which have 
been determined by the United States Survey Expedition 
in the corvette Enterprise, Commander Selfridge. They 
are ninety-two in number. The survey has demon- 
strated that it is possible for vessels drawing sixteen 
feet of water to pass during nine months of the year, 
and by careful navigation during the whole year, up 
to St. Antonio, on the Madeira. The river is always 
practicable for vessels drawing only eight feet. The 
Upper Madeira is not safely navigable except between 
December and July. Every evening the officers specially 
charged with the duty lanaed and ascertained the lati- 
tude and longitude of the halting-placc, with reference 
also to its bearings with respect to certain conspicuous 
stars north and south, east and west. Six careful sets of 
observations, at intervals, were made to determine the 
rate of the chronometer. The charts compiled are to be 
reduced and published at Washington. 


NOTES 

AVe take the following from the Times : — At the meeting of 
the Council of the Royal Society on Thuri>day last, the follow- 
ing were nominated as council and officers for the year ensuing to 
be proposed for election at the anniversary meeting of the Society, 
which will be held on St. Andrew’s Day, the 30th instant : — 
President, William Spottiswoode, M.A,, LL.D, ; Treasurer, 
John Evans, F.G.S,, V.P.S.A, ; Secretaries, Prof. George 
Gabriel Stokes, M.A., D.C.L., LL.D., and Prof. Thomas 
Henry Huxley, LL.D. ; Foreign Secretary, Prof, Alexander 
William Williamson, Ph.D. Other Members of the Council — 
Frederick A. Abel, C.I3., V.P.C.S., William Bowman, 
F.R.C.S., William Camithers, F.I..S., Major-Gen. Henry 
Cleric, R.A., William Crookes, V.P.C.S., Sir William Robert 
Grove, M.A., Augustus G. Vernon Harcourt, F.C.S., Sir 
Joseph Dalton Hooker, C.B., K.C.S.L, D.C.L., Vice-Admiral 
Sir Astley Cooper Key, K.C.B,, Lieut.-Gen. Sir Henry 
Lefroy, C.B„ Lord Lindsay, P.R.A.S,, Sir John Lubbock, 
V.P.L.S, Lord Rayleigh, M.A., Charles William Siemens, 
D.C.L., John Simon, C.B., D.C.L., Prof. Allen Thomson, 
M.D., F.R.S.E. It will be remarked that Sir Joseph Hooker 
has carried out his intention of retiring from the presidency. 

Prof. Wurtz delivered his Faraday Lecture on Tuesday 
evening at the Royal Institution, and was entertamed at dinner 
last night at Willis’s Rooms. We hope next week to give a full 
account of the pi^oceedings on both occasions. 

Prof. GvLDgN, Director of the Stockholm Observatory, has 
received the Cdthenius Medal of the German Leopold- Caroline 
Society of Science, for his important researches in astronomy. 

We understand that, at a meeting of the Professors of 
Queen’s College, Cork, it was resolved to erect a memorial to 
the late Prof. Harkness, in the form of a stained glass window, 
in the Examination Hall of the College. It is understood that 


the friends of the late professor in that city and elsewhere will 
be invited to co-operate in raising the funds necessary for this 
purpose. 

Dr. 0. Finsch, the well-known Bremen naturalist, is about 
to start on a scientific tour to the Polynesian Seas ; the expenses 
of the tour will be defrayed by the Berlin Humboldt Institution, 
and Dr. Finsch travels at the special request of the Berlin 
Academy of Sciences. 

Our Paris corre-pondent writes that the Werdermann electric 
light has attracted much attention there, and will very shortly 
be tried at the office of the Temps, The Jablochkoff light is 
still in operation at the Avenue de I’Opera, but will be stopped 
at the end of this month, unless a new arrangement as to cost 
can be come to. Indeed, our correspondent informs us, unless 
the present price of this light is considerably modified, it is not 
likely to keep ils place. 

Among the latest news about the progress of electric lighting 
is an account of an interview with Mr. Edison, given in the Nao 
York Sun. His Electric Light Company proposes to light the 
public buildings and private residences of New York with 
electric lights. The electricity would be made by twenty or 
more engines, stationed in different parts of the city. Each 
station would have an engine and several electric generating 
agencies. He thinks that the engines will be powerful enough 
to furnish light to all houses within a circle of half a mile, 
lie passes the wires right through the gas- pipes, and brings 
them into the houses. “All that will be necessary will 
be to remove the gas burners, and substitute electric burners. 
The light can be regulated by a screw the same as gas. He 
does not pretend that it will give a much better light than 
gas, but it will be whiter and sicadier than any known light ; 
nor does he know now that it will be cheaper than gas*. 
To the question as to whether he could measure the amount of 
electricity used, Mr. Edison said he had made no attempt 
to discover a meter. “ I know that it can l)e measured, but it 
may take some to find out how. I propose that a man pay so 
much for so many burners whether he uses them or not. If I 
find that this w^orks an injustice w hy 1 shall try to get up a meter, 
but I fear it will be very hard to do it,” Mr. Edison says, 
according to the Sun, that ‘ ‘ electric generating machines could 
be placed upon steamboats and locomotives, and the boats and 
cars lighted by the action of the engines, but the instant that the 
machinery stopped the lights would go out.” Country towms, 
with the use of the electric generating machines, could be lighted 
by w'atcr power. Any power could be used provided it was strong 
enough to turn the shaft of the machine with the necessary rapidity. 
In an article on the subject of Electric Lighting in yesterday’s 
Times an account is given of an exhibition of a new electric 
light by the Electro -Dynamic Light Company of New York on 
the 29th ult. It is described as 0 very simple affair, consisting 
of a small pencil of carbon a little larger than an ordinary 
pin, connected by wires with an electric machine, and 
inclosed in a hermetically scaled glass globe, w’hich is filled 
wdth pure nitrogen gas. The pencil of carbon is heated by the 
electric current to a temperature of from 30,000® to 50,000® 
Fahrenheit. In an atmosphere with which it cannot chemically 
combine the carbon is practically indestructible, and the light is 
therefore produced without any consumption of material. In 
the experiments made five lights were placed in different parts of 
the darkened room, and all were connected by wires with a small 
electric machine. In an adjoining room a simple key W’as placed 
in one of the three ordinary keyholes in one of the walls and 
turned a little. Two of the burners attached to a hanging chan- 
delier in the centre of the room immediately glowed faintly, and 
as the key was turned still further around the glow increased 
* until a brilliant and perfectly steady white light was obtained. 
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equal to the light of twelve ordinary gas jets. The key was 
then turned to another of the keyholes, and another of the 
lamps was lighted up. In the same way the fourth and fifth 
burners were ignited, and there resulted an exceedingly brilliant 
white light, yet so soft and steady that it did not pain the eyes. 
The lights were easily turned to any desired degree of brilliancy 
— from that of a mere spark to a light of six times the intensity 
of the common gas jet, that being the maximum power of 
the lights in use. The company asserts its ability to easily fit 
up lights equal to thirty gas-burners. By a very simple 

switch” in the wall the current of electricity is divided and 
subdivided to supply any number of burners desired, the elec* 
tricity reaching the switch from the generator through a single 
wire. The light is turned on or off or regulated to any degree 
merely by turning a key which operates upon the switch. The 
plan is similar to that proposed by Edison. The difficulty of a 
meter has been overcome by the invention of a meter which will 
record the number of burners used in any given house and the 
number of hours each burner is lighted. 

The Institution of Civil Engineers have, as usual, issued a 
circular inviting communications on a number of subjects con- 
nected with their department ; for such as meet with their 
approval they award several valuable prizes. The circular may 
be obtained by applying to 25, Great George Street, West- 
minster. 

Prof. S. P. Thompson lectured to an audience of 2,600 per- 
sons in the Colston Hall, Bristol, on November 8, on the 
Electric Light. The Jablochkoff candle and Wallace lamp were 
amongst the systems shown in operation. The lecture is to be 
repeated on the 13th inst. to the working-men of Bristol. 

Wk arc glad to notice a litllc work uhich is being done at 
Winchester, and which deserves commendation as a step in the 
right direction by a corporation. Mr. P. S. Abraham, M.A., 
B.Sc., who has for two months been engaged in naming, 
arranging, and cataloguing the different objects in the Winchester 
City Museum, has sent in a report to the Committee, fr )m uhich 
^\e glean the following : — The zoological portion of the museum 
contain^ some 1,700 objects, uhich have been labelled and placed 
ill their proper scientific positions by Mr. Abraham. This 
number is made up of 70 mammalian animals, 430 birds, 50 rep- 
tile > and frogs, 80 fishes, 50 sj^ccimens of corals, sponges, &c., 
and about 1,000 molluscs. There are, in addition, a few speci- 
mens of articulated animals, and a small cabinet of insects. 
There is also a valuable collection of lichens — many from Ilamp- 
.shirc — and comprising 227 varieties. In the miiieralogical room 
Mr. Abraham has classified, labelled, and arranged two large 
cases of minerals, which now contain above 1,200 sjDecimens, 
one case of rocks, with 300 specimens, and two cases of fossils 
containing nearly 1,300 specimens. There are, besides, large and 
valuable collections in various other departments, though Mr. 
Abraham states they arc very insecurely cased. We hope the 
Corporation will adopt his recommendations. lie observ^es that 
the museum contains an excellent nucleus of sj^cimens. The 
collection could be easily improved and enlarged by a judicious 
curator, by the exchange of duplicate specimens, of which there 
arc many, and by filling up gaps by purchase of the wanting 
representative forms. In this manner, and without very great 
expense, the museum might be made well worthy of the city of 
Winchester. The Committee conveyed to Mr. Abraham their 

unanimous expression of approval at the able manner in which 
he has arranged, labelled, and catalogued the collection in the 
City Museum.” 

Violent volcanic eruptions are reported from several of the 
Aleutian Lks in the North Pacific. The news was brought to 
Honolulu by whalers returning from the Arctic Seas through 
Behring’s Straits. The high volcanoes upon Amukta and 


Tshegula sent forth gigantic columns of smoke and copious 
streams of lava, and the same was the case with the mountain 
upon Umnak, which reaches a height of 2,800 metres. On the 
island of Unalashka an earthquake accompanied by a tidal wave 
totally destroyed the village of Makushin on August 29. 

A LARGE sea- and fresh- water aquarium is now in course of 
construction at Leipzig. It will consist of about twenty tanks, 
of whi ch nine are to contain marine animals. The caixxcity of 
the tanks will vary from 350 to 800 litres. 

Remarkable discoveries of Roman structures have recently 
been made at Bonn, on the Rhine. It has been found that the 
Castrum the Romans had established there by far exceeded in 
extent and importance the celebrated Saalburg near ITomburg. 
Unfortunately the directors of the Provincial Museum of Bonn, 
by whose orders the excavations were begun, were not able to 
acquire the ground upon which the discovery was made, so 
that archaeologists must remain satisfied with the mere fact of 
the discovery and the measurements taken. 

Near the Norwegian town of llamar, at a farm called Stor- 
hammer, some 170 silver coins have been found in the ground, 
none of which are dated later than the year 1 530. They are a 11 
of Danish, Swedish, or Norwegian origin. At the same time 
two silver spoons, a gold ring, and several small silver hooks, 
were found. All the objects have been purcha.sed by the Chris- 
tiania Museum. 

In 1880 there will be an international exhibition of sea and 
river fishing-tackle at Berlin. The programme of the exhibition, 
which will contain no less than nine subdivisions, will shortly be 
sent to all interested in fisheries, both in Germany and abroad. 

From the twenty-second annual report of the Sheffield Free 
Libraries and Museum we are glad to see that in the reference 
department a large increase has taken place in the demand for 
books in the class of arts and science. Considerable additions 
have been made to the museum. 

The Natural ///story journal, conducted by the Societies 
in Friends' Schools,” for October 15 contains several interesting 
papers on various scientific subjects. A new feature is the illus- 
trations, which have been made by an ingenious, simple, and 
inexpensive proce-^s, described in the fir^t paper. One of thc'e, 
“Societies in Friends’ Schools,” i. the Lisburn .School A^i-o- 
ciation, w^hich sends us a very favourable “ Fourth Annual Re- 
port,” We have also received a creditable Annual Report (the 
eleventh) from the Metropolitan Scientific Association, which 
meets at the Ward Schools, Aldcrsgate Street, on the fouith 
Tuesday in each month. 

We have received a well-arranged list of lectures to be given 
in connection with the Hull Literary and Philosophical Society, 
in w'hich scientific subjects are given a large place. 

The Gardener's Chronicle publishes the following abstract 
from a letter recently received from Dr, Beccari, from Suma- 
tra : — “ I have very little time to spare, only to tell you of a 
botanical discovery which I think is of some interest. It is a 
gigantic Aroid, which can only be compared with the Godwinia 
discovered by Seemann in Nicaragua. I have no books wdth 
me, and I am not able to ascertain the genus to which it belongs, 
especially as I have seen it only in fruit. I believe it to be a 
Conophallus, and if so, I propose to name it Conophallus iita- 
ntwi. The tuber of a plant that I dug up is 1*40 m. in 
circumference. Two men could hardly carry it ; they fell 
down and the tuber w^as broken. I will secure some more, 
and I hope to be able to forward them to I'Jorencc in good 
state. Meanwhile I send you some seeds. From this tuber, 
as in the genus Amorphophallus, only one leaf is produced, 
which in form and segments does not much differ from those of 
the above-named genus. But what different dimensions! The 
stalk at the base was 90 ctm. in girth, it was slightly attenuated 
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at the apex, an<l reached the lieii^ht of 3*50 in. ; its surface 
was smooth, of a green col«mr, with numerous small, nearly 
orbicular dots, of a white colour. The three branches into 
which it was divided at the top w ere each as large as a man’s 
thigh, and were divided several times, forming altogether a frond 
not less than 3*10 m. long. The whole leaf covered an area 
of 15 m. in circumference. The spadix of a jdant that I 
found in fruit had the dimensions of the '^talk already described ; 
the fruit-bearing portion was cylindrical, 75 ctm. in girth, 50 
ctm. long, and was densely covered with olive-shaped fruits 35- 
40 mm. long and 35 min. in diameter, of a bright red colour, 
each containing two seeds.” This letter was addre^^sed to the 
Marquis 11 . Corsi-Salviati, who received at the same time a 
number of seeds of this gigantic novelty. Many of them have 
germinated, so that the species is secured to Kuropcan 
collections. 

Titk Gilllhrd great cnjitive balloon u as disin Hated last w'ech I 
without accident. 'I’he ffillowing statistics in connection with 1 
the enterprise may be interesting. 'I'lie 'l uileries grounds w’crc 
opened to the public during 100 days, but the balloon war 
unable to work ow ing to the state of the atmosphere during 30 | 
nays. "J'he number of ascents was 1,023, Ihe number of pas- 
sengers 34,000. The number of pioncei balloons sent up 25. 
During this period the sum of 840,000 francs was collected. 
'I'he expenses of building the balloon^, of machinery, and | 
working, reached about 500,000 francs so that the enterprise 
w’as a financial success. 

The /)ai/y A^r7(fs Quebec corrc-.pondent telegra])hs a.s fol- 
low.s : — “After long .study and many experiments Prof. Pell has 
made an important discovery in connection with the telephone. 

It is well known that the (elejilione has been a comparati\e 
failure in England on account of the fatal induction generated 
by the contiguity of other wires. Prof. Pell has discovered 
sinijile and efficacious means whereby not only is induction | 
prevented, but tlie clearncs.s and force of the telephonic vocali- 
sation greatly increased. Prof. Pell tells me that practical 
demonstration of the importance of the discfnery will lie given 
in Loudon as soon as the necessary preliminaries are conqiletc.” < 
We give this .statement as ])ublishcd in the Daily Anvi, though ^ 
it must be received with some caution. 

A NATIVE Japanese paper states that besides tlie two docks j 
already existing at Yokoska, a third is to be built which will 
accommodate the largest ships on the I’acific. It is expected 
that it will be completed w'ithin three year , and the probable 
cost will be about 55,000/. , 

From Stuttgart (K. Schwchcrbart’.schc Verlagslmchhandlung) 
is announced a second collected editiem of Mr. Darwin’s wmrks 
in twelve volumes, with 326 woodcuts, seven photographs, twelve 
charts and tables, and a portrait of the author on coj)per- plate. 

The publishing house of Ilartlebcn, in Vienna, to mark the 
seventy-fifth year of its exPtcnce, have issued a neatly- printed 
catalogue of all the works i-sued by tliein from 1803 to the 
pre.sent year. A very large jiropoiTion of these belong to the 
various dejiartments of science. The catalogue contains a 
portrait of the founder of the house, anti a sketch of its history. 

From Mr. Murton’s annual report on the Potaiiical and 
Zoological Clardcus at Singapore we leain that, both 
botanically and zoologically, the (iardens arc in a flourishing 
state. One of the most imi)ortant sectif)ns of the garden, namely, 
that devoted to the cultivation of economic plants, continues to 
receive a large share of attention, patches of Liberian, (\ape 
Coast, and Arabian coffee have been planted, as well as cocoa, 
China and Assam tea, and ipecacuanha. CasttUoa elastka and 
Manihot Glazunni, both valuable rubber, or caoutchouc yielding 
plants, natives of S uth America, a> well as the 8arsapaiiIIa, 


Alligator pear (Ar.vz graiisnma)^ New Zealand Flax {PhoK'- 
mium tenax)^ Cubeb {Piper Cuheba)^ Camphor {Caviphora 
offidnarum)^ All.spicc {Pugenia Pimento)^ and many others, 
have been introduced. The Idberian coffee plants, .sent to 
I.arut in 1875, reported to he making good growTh with 
large healthy foliage, forming a great contrast to the Arabian 
coffee growing beside it. The Salt Bu.sh, which is referred to 
two species of namely. A’, hastata and A’. parik’oHia, 

has been introduced int > Singapore. Both species are described 
as possessing w'hf)lcsomc and nutritious cpialities, and are much 
relished by stock. The cultivation of the plants is said to be 
j very easy, and in con'-cfjucnce of the rapidity with which, when 
' protected from stock, they grow into large and handsome shiubs, 

I ‘ogether with ihi-ir eaj)ability of icsisting both heat and drought, 
arc strongly recommended for cultivation. Besides the use ns 
fodder, in a fresli state, the plants might also be advantageously 
given to sheep and calth after being cut and dried, or in con- 
junction with other foods. In Singapore the plants seem better 
able to resist beat and drought than prolonged wet wxathcr, but 
it is anticipated that, when they become wxll established, they 
w'ill .survive the effects of wet weather better. Mr. Minton 
states that the object that will be kept .steadily in view in the 
working of the new economic garden is the introduction of new 
plants of economic value, and thoroughly testing their capabilitifi'- 
of production in Singaj'iorc before recommending them for general 
cultivation, while it will also affoid an opi)ortuinly to intending 
planter; in the Malay Peninsula of .seeing the various ])]ant.s 
adajiled for their i ultivalion, and the amount of success, 01 
otheiwi'x, attending each opeiation. In the Z(»ological de- 
partment little change has been alTcctcd to call for note. 

The additions to the Zoological Society’s Garden > during the 
past week include tw’o Arabian Baboon.s {Cyiiocep/iahis Jnwia- 
/lfya\), from Arabi.i, ])resented by Mr. C. Wood ; two Squirrel 
like Phalangers {Pditkiis sa/i/rus) from Australia, jiroscnted by 
Mr, Pk S. Waller ; tw'o Hooded Crow's {Corz>ni comlx)^ Euro 
pean, presented Iiy Caj^t. 1 '. 11 . Salvin ; a BurcheH’s Zebra 
{A'tjuus buiihelli) from South Africa, a Yellow -Shouldered 
Amazon {Chrysoies otln opto a)^ a Blue and Yellow Macaw {Ara 
macaals from South Ameiica, a Dalmatian I )og (Or;/7.r famiUarn\ 
a Passerine Owl {Glauddiiim pa^icrimnii) \ two Variegated 
Sheldrakes {J'iulo) iia raruyata) {vom New Zealand, ‘^ix Sum- 
mer Ducks {Aix sponsa) from North America, two Scarlet 
Tanagers (/\V7w///ei<i/«j brasilieHsis) from Brazil, tw'o Greiia- 
dici We.iver birds {Lupkefts ohya) from West Africa, tw'o 
Java Sparrows {PaUila orszh'ora) from Java, tw'o Dome-.tic 
P'owds {Gal/us (lomeslints) from Jajian, depo'-ited ; a Nisnas 
Monkey {Cercopitheciis pyri Jionotns) from Nubia, a Red-h'ronted 
Lemur {Lemur rufifrons) from Madagascar, a Mantchurian 
Deer {Ca vus from Japan, an American Tantalus 

I {Tantalm loculaLv) from South America, juirchased. 

! UNJVEKSITY AND EDUCATIONAL 
INTELLIGENCE 

1 An influential meeting was held last week in Liverpool to 
I consider the rejiort of a committee ajipointcd at a previous meet- 
I ing to draw up a scheme for the establishment of a college for 
I higher education in Javerpool. The committee have arrived at 
the following cuiiclusion : that the most appropriate name will 
be “University College, Liverpool,” unless tlic name of a 
founder or large benefactor be adopted. The smallest stafl 
consi.slent with the objects should be composed of at least seven 
profc.s-ors and twx lecturers, allotted as follow's ; — Professor- 
shij^s — M-athcmatics and experimental physics ; classical litera- 
ture and history ; engineering, practical mechanics, and steam ; 
logic, mental and moral philosophy, and political economjr; 
modern literature and history ; chemistry, natural history (in- 
cluding botany, zoology, and geology). Lectureships— Juris- 
prudence and law ; physiology. The stipend of each professor 
.Oijuld be reckoned at 3co\ per aniuim (exclusive of a .share of 
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the fee-^), which is about the average of the stipends in the 
collc'^es recently e^tablished ; and that of each lecturer at 150/. 
per annum. A further sum will be required for class expenses 
and for the general expenses of the college. A college consist- 
ing of the staff recommended would therefore require a per- 
manent income of at lead 3,cxx>/. per annum, necessitating a 
caj^ital of 75,000/. This estimate does not include the cost of 
erecting any building for the purposes of the college, or the 
rent which might have to be paid for the ncces>-ary accommoda- 
tion pending such erection. The committee suggest the desira- 
Wiity of deferring for the present the question of the government 
of the college, and they recommend that the management be 
pl tccd in the meantime in the hands of a committee to be ap- 
p(;inted by the adjourned town’s meeting. The report w'as 
adopted and a committee ai)pointed to carry out its objects. 

A M FETING was held on Monday, in the City, for the pur- 
pi se of formally constituting the ‘‘City and Guilds of London 
Institute for the Advancement of Technical J^diication.” The 
meeting wa‘, in fact, the first held by the Board of Governors 
which the provisional committee of the Guilds had recom- 
mended should 1)C constituted as the supreme governing body 
of the new institute, 'fhis body consists t)f representatives 
tiom the subscribing Livery Companies, nominees from the 
('ourt of Common Council, the l.ord Mayor, and other 
City officials, Avitli a president and l\velve vice-presidents, 
'f'hc amount fff available income already promised is over 
12,000/., but it ii anticipated that as soon as any actual progress 
Is made in tlic work, contributions will be given by the com- 
panies w'ho have not yet joined in the scheme. The ])ro- 
posals which the committee have before tlicm include the 
establishment in London of a central technical school, the 
c.itablishmeiit and assistance of evening classes, trade schools, 
&c., and the ilcvclopment of a system of technical exami- 
nations such as that now carried on by the Society of Arts. 
All these proposals were made in the provisional com- 
mittee’s rejiori, and it wnis proposed to carry them all into 
execution a, soon as sufficient funds weie obtained. It w'a*. 
'lated at the meeting on Monday that the Commissioners of the 
1S51 J^\hiljition were pioposing to erect a building at South 
Kensington in which would be included a technical school, and 
it was, iliercforc, understood that cither some arrangement 
would be Come to w itli them or the execution of the ])roposals 
connected v\ith tlic L'»ndon >-chool would be deferred till it was 
definittdy Unown what direction the aeli<m of the Commissioners 
woulfl be likely to take. It may be assumed, therefore, that the 
])roposaIs of the cseciilive tMiiiuiittee will embody the other 
recommend ii ions of llie jirovisional committee, and will include 
a detaileiL scheme foi carrying them out. 

Tlic New South Wales correspondent of the Colonies states 
that, in consideraiion of the necessity which is now felt] for 
extending the curriculum of Sydney University and augment- 
ing its teaching ])ower'-, the Colonial Government have con- 
sented to ask Parhainent for an additional annual grant of 
5,000/. Thin will enable the Senate to make the iollowdng 
additions to the ])re-enk course of study ; -Mental pJiilosopliy, 
law, history, and Liiglish literature ; (2) all the education neces- 
sary for the medical profes-^ioii ; (3) a complete course of natural 
pliilosciphy, coujded with mechanics and cngiimring; (4) the 
addition of or-nnic chemistry and metallurgy to the chemical 
school; .and (5) biology, including anim 1 and vegetable ]»hy- 
siology. 'I'he Senate wall also be in n position to establish a 
faculty of science, and lo confer the degrees of Bachelor and 
Iloclor of Scienie, and also degrees in medicine, on those who 
have rcceuetl their educition in Sydney. 

We ha\e received a “Calendar” of Anderson’s College, 
Glasgow, containing much information as to the founder and 
the curriculum of that useful institution. It shows that a very 
complete and thorough education may be obtained there at a 
very moderate c< >st . 


SOCJEJIKS AND ACADEMIES 

London 

Zoological Society, N<.vembcr 5.— Mr. A. Grote, vicc-pre- 
Sident in the chair.— A communication received fiom Mr. J. II. 
Guraey, P.Z S., contained a memorandum from the late Mr. E, 
C. Buxton, stating that .j ’stiirinula mofwqrammtca^ observed on 
xe Eastern Coast ol Africa, bad a song wliich was heard morning 


and evening, — An extract w as read from a letter addrcsscil to the 
Secretary by Dr. A. B. Meyer, C.M.Z.S., respecting a sup- 
posed new' bird of paradise, obtained on the \Vc-t Coast of 
New" Guinea. — An extract was read from a letter addressed to the 
Marquis of I'wccddale by Mr. A, 11. Everett, stating that 
the anoa of Celebes [A non le/res.neorms), or an allied species, 
w'as found in the Island of Mindoro, Philippines, —Prof. 
Newton, F.K.S., exhibited and made remarks on a supposed 
hybrid bctw'cen the red grouse aiul ptarmigan, lately shot in 
Sutherland by Caj^t. Houston. — A coinmunication w'as read from 
Mr. R. Bow'dlcr Sharpe, I'.Z.S., containing a description of a 
new’ species of Indicator^ with remarks on other species of the 
genus. — A second paper by Mr. Sharpe contained a note on 
Piropteia lugubris^—E comimmicalion was read from Mr. G. B. 
Sow'crby, Jun., wherein he gave the descn]Uions of ten new 
species of shells from various localities. — Mr. A. G. Butler, 
E.Z.S., read a jiaper in which he gave the description of a 
remarkable new spider, obtained in Madagascar by the Kev, W. 
I), ('owaii, for w'hieh the name of Ctcrostris avermilis pro- 
posed. — A communication was read from Id. -Col. K. II. Bed- 
dome, C.M.Z.S., containing the description of six supjiosetl new 
s])ccies of snakes of the genus Silybura^ family Urojicltidse, from 
the Peninsula of India. -A communication w'as read from 
Mr. lulgar A. Smith, h'.Z.S., containing the ilcscri])lion of a 
collection of marine sliclls, made by Capt. I^. W. Wilmer, in the 
Andaman Islands. — Mr. F. Moore, F.Z.S., communicated a 
list of the lepidoptcroiis insects collected by Mr. Ossian Lim- 
borg in Upper Tenasserim, wHh descriptions of new species. — 
Mr. George P'rench Angas, C.M.Z.S., gave the descriptions of 
six species of bivalve shells in the collection of Mr, .Sylvanus 
Hanley, F.L.S., and of a IJcHa from the Solomon Islands. 
Mr. Angas also read dcscri])tions of ten species of Marine Shells 
from the Province of South Australia. Mr. Angas likewise read 
a list of additional sjiecics of marine molliisca to be included in 
j the fauna of the Province of South Australia, with notes on 
I their habitats and local distribution, in continuation of former 
pajjers on this subject. — Dr. G. IC. Dobson read a note on 
Nyxopoda atnu/ay a new fin ni of chiroptcra from Madagascar, 
remarkable for possessing Mictorial disks, as in Thryroptera, 
Mr. Dobson aLo gave descriptions of some new or rare species 
of bats based on specimens m the Museum of Natiirab Hi-story 
of I’aris, To the new species the follovvingnaincs w'cre given ; — 
J*lenpus gennaini from New’ Caledonia, Cephalotcs minor ixom 
New Guinea, Embalionura faffrayana from Gibolo, and 
Sihhostoma brae/t vole ironi Cayenne. 

CAMinuDGK 

Philosophical Society, October 28. — Annual General 
Meeting, Prof. Liveing, presidcul, in the chair. -I'hc following 
wcic elected Officers ami new Members of Council for tlic ensuing 
year. — President, I’rof. Liveing; Vice-Prcsidcnt.s, Prof, Stokes, 
IVof. Newton, and Prof. Clerk Maxwell. Treasurer, Dr. J. 
B. Pearson. Secretarie.s, Mr. J. W. Claik, Mr. Coutts Trotter, 
and Mr. J. W. L. GlaLsher. New Members of Council, Prof. 
Ilumjdirey, I’rof. Cayley, Mr. W. M. Hicks. — Prof Cayley 
made a communication to llic Society upon the transformation 
of co-ordinate^. lie investigated the formula.' for the transfor- 
mation between two sets of oblirjuc co-ordiiialcs in three 
dimensions, which, when presented in the notation of matrices, 
as.snmed a very elegant form. 'Jhe pajier also contained 
developments relating to certain ex])ressioris that were involved 
in the transformation. — Mr. J. W. L. Glaishcr made a com- 
munication to the Society on Henry Goodwyn’s “Tabular 
Scries of Decimal (Quotients” and “ Table of Circles ” (London, 
1823). The first contains the value, to eight decimal places, of 
every vulgar fraction, whose numerator and denominator, when 
the fraction is expressed in its low^est terms, do iu>t exceed 1000. 
'I'liis table, in whicli the fractions are arranged in order of 
magnitude, was intended to extend to i, but only the first 1x1 if. 
which ends at was published. 'J'he “Table of Circle 
contains all the complete periods corre'^poiiding 10 the denonii- 
iiators, prime to 10, up to 1024. The object of the tables vvxis 
the conversion of vulgar fractions into decimals, the coinjdcte 
quotients being shown. In the first tabic the fractions arc 
arranged in order of magnitude, and Mr. Go()dv\yn was thus 
led to a remarkable theorem, viz., that if all the fractions in 
their lowest terms having their numerators and denominators 
both not exceeding a given quantity n he arranged in order of 
magnitude, then each fraction is equal to the fraction formed 
by adding together the two nnmerators and the two denominators 
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of the fractions on each side of it. Thus if « = 5, the fractions 

arc i, i, i, f, i I, I i, and, for example, also 

the difference between any two consecutive fractions is equal to 
unity divided by the product of their denominators. These 
properties, discovered bv Mr. Goodwyn, were afterwards proved 
by Cauchy. Mr. Glaishcr pointed out the great convenience of 
the arrangement of the periods in Goodvvyn’s tabJe.s and ex- 
hibited a table showing the number of periods corresponding to 
every denominator up to looo, and the number of figures in 
each period, 'i'his talilc was obtained by v.ctual counting from 
Goodwyn, and in every instance the product of the number of 
figures in each period and the number of periods was found to 
i.be equal to the number of numbers less than the denominator 
and prime to it, as should be the case. After alluding to other 
similar tables, and to tables by Gauss, Rciischle, Desmarest, 
Shanks, ikc.t reference was made to the fact discovered by 
Desmarest that the number of figures in the period of the 
reciprocal of 4S7* i-. the same ns the number of figures in the 
period of the reciprocal of 4S7, or in other words, 

(mod 4872). In vol. iii. of Cr^//^ Abel proposed the query, 

** C&n (mod if be a jirime and a less than /x?” 

Jacobi replied and showed that (mod 11*'), 14®“=! 

(mod 29“) and (mod 37®). 'Hie case found by Des- 

marest is the only one known in which the conditions of Abel’s 
question are satisfied for jr=lo; in fact we have 10® Si (mod 
S'-*) and (mod 487^*), and there is no other known case 

in wliich 10/ (mod />®), p being a prime, although there 
is no reason to suppose that such ca^es do not exist, and that 
there is not some value of p for which lo/'-i = i (mod 
Desmarest has verified that for values of p less than 1000 the 
congruence loz-i — l (mod /®) is only satisfied for / = 3 and 
^=487. Mr. Glaishcr also exhibited the first fourteen printed 
pages of the factor table for the fourth million, an account of 
the construction of whicli was communicated to the Society on 
February ii, 1878. 

Paris 

Academy of Sciences, November 4. — M. Fizeau in the 1 
chair. — 'fhe following papers were read : — Researches on the 
stability of the ground and of the vertical of Paris Observatory, 
by M. Moiicbez. M. Wolf is occupied with the former ques- 
tion. M. Gaillot has been studying the latitude given at differ- 
ent epochs. 'Phe variations of a few tenths of a second in this, 
at dilTercnt times of the year, arc thought due to the influence of 
temperature cither on the instruments, or (rather) on the astro- 
nomical refractions, whose coefficient has not yet been ade- 
quately determined ; or they may be due to a systematic error 
of the declination of stars distributed regularly over the twenty- 
four hours of right ascension, these hypotheses being more 
admissible than that of a variation of the vertical. — On the re- 
ciprocal dis])lacements between oxygen, sulphur, and halogen 
elements, combined with hydrogen, by M. Perthclot. — Recipro- 
cal displacements between weak acids, by the same. 'Two weak 
acids ojiposcd to each other divide the base, the division being 
regulated by the state of pai-tial decomposition of the two 
salts dissolved, which depends both on the proportion 
of water and on that of the corresponding acid. — On 
the reaction between mercury and hydrochloric gas, by INI. 
Berthelot. 13*5 gr. of mercury and 48 cub. ctm. of pure hydro- 
chloric gas put ill a very resistant sealed glass tube and heated 
to the highest possiWe temperature for an hour, yielded 
a little over i cub. ctm. of hydrogen, indicating decom- 
position of about one-twentieth of the hydrochloric gas. — Pre- 
liminary note on the compound nature of the chemical elements, 
by Mr. l.ockyer. Bc^'ides calcium, several substances considered 
as elements are compounds. — On the native iron of Greenland 
and the basalt containing it, by Prof. Lawrence Smith. Pie 
gives an analysis of a memoir on the subject. He is convinced 
the iron is of terrestrial origin, and in many cases so intimately 
united with basalt that the felspathic and other crystals of the j 
latter penetrate the iron particle^. I he iron is probably a secon- 
dary product formed by decom])osing action of beds of lignite 
and other organic matters which the immense basaltic dykes have 
penetrated. — On a universal law' relative to the dilatation of 
bodies, by M. Levy, a reply to objections. — On the maturation of 
the grain of ergot. The substance which plays the part of 
sugar in this grain, the author finds identical with synanthrosCt 
the saccharine matter found in Synantherea^ and more especially in 
Jerusalem artichoke^.. It is the only saccharine matter present, and 
It dimini hes rapi lly in proportion as maturation advances (but 


docs not wholly disappear), being replaced by starch, formed’ 
doubtless at its expense. Wheat, oats, barley, and maize, do 
not contain synanthrose, but cane-sugar. Thus one may readily 
detect in flour the fraudulent addition of ergot flour. — On the 
dangers of the use of methylic alcohol in industry, by M. Poin- 
cartC Animals kept eight to sixteen months in air, ever re- 
newed, but charged with vapours of methylic alcohol, undergo 
hypertrophy and fatty degeneration of the liver, a like alteration 
of the muscular fibres of the heart, epithelial cells, uriniferous 
tubes, and the lung cells, also congestion of the nervous centres, 
iKic. — M. Gelis stated that, owing to large demand, he proposed • 
manufacturing 2 CO,cxx) kilogrammes of sulphocarbonatc of potas- 
sium (for phylloxera) for the coming year, and he desired the 
Academy to obtain from the railway companies reduced prices 
of transport. — Mr. Warton presented a marine compass with 
nickel needles. — On the direction of the vertical of Paris 
Observatory, by M. Gaillot, See first paper. — On a simple 
property, characterising the mode of distribution of weight 
of a sob’d, placed on an elastic horizontal ground, be- 
tw'ecn different parts of its base, when the latter is a 
horizontal ellipse, liy M. Loussinesq. — On certain ordinate 
series with reference to powers of a variable, by M. Appcll.-^ 
On the rectification of a class of curves of the fourth order, 
by M. Darboux.— On an iodised derivative of camphor, by M. 
Allcr. The formula is CioHjbIO. — O n the region of the solai 
spectrum indispensable to vegetable life, by M. Bert. The part 
thus necessary to life is that betw'een the lines B and C ; but 
it is not sufficient ; for behind red glass plants may live, indeed, 
long, but they get elongated to excess and ’slender, with narrow 
and little-coloured foliar limbs ; the blue and violet rays rectify 
thi‘?. — On relations presented by jflicnomena of motion proper 
to reproductive organs of some j)hanerogams with cross and 
direct fertilisation, by M. Ilivckel. Motion provoked in both 
male and female organs seems to serve physiologically for cross 
fertilisation, w'hilc spontaneous motion assumes direct fertilisa- 
tion in plants whicli are not sensibly profited by crossing. The 
former ofteiicr characterises the more highly- organised plants, 
the latter seems proper to the less highly-organised. — Repro- 
duction of felspars by fusion and prolonged maintenance at a 
temperature near that of fusion, by MM. Fouipie and J.evy. 
'llie expcrinieiits here described were on oligoclaso, labrador, 
and albite. — On two specimens of natural crystals of sulphate 
of magne^ia (epsomitc) of remarkable dimensions, by M. Dc 
Kouvillc. 
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MATHEMATICS AT CAMBRIDGE. 

T he Cambridge Examination for Mathematical 
Honours has for a long time enjoyed a high re- 
putation, especially among Cambridge men, who have 
been accustomed to point to it as the model of what 
an examination should be. The credit thus claimed 
has been in past times more or less deserved, but to 
what extent it is so now is a question on which there 
may be variety of opinion. Like every other institution, 
the practical usefulness of which depends upon the ease 
with which it can adjust itself to external conditions, the 
Tripos examination must undergo changes to meet cor- 
responding changes from the outside ; and there may 
come a time when the external conditions operate so 
powerfully that mere modi fications are insufficient, and 
when the changes made must be both radical and ex- 
tensive. The old Tripos system has recently been put 
to a severe strain, and it is admitted on all hands that 
the result has proved unsatisfactory. Wc propose to 
inquire into the causes which have brought this about, 
and to discuss the measures by which it is hoped the 
evil will be met. 

It may be laid down as a fundamental axiom that a 
university honours examination should be in harmony 
with the studies of the candidates, and that it should be 
reasonable in its demands upon them. What the very 
best students may be expected to answer after faithful 
work during their undergraduate course should clearly 
be taken as a guide in fixing a superior limit to the 
number and difficulty of the questions. Nor should this 
estimate be pitched too high, because there are other 
subjects of interest and study besides mathematics, in 
vh’ch it is desirable that even the best of young mathe- 
maticians should engage, and an education based on 
mathematics alone must necessarily be defective. 

If we accept these propositions we must admit that the 
estimate of what is reasonable towards the candidates 
was very different fifty years ago to what it is now. One 
cannot help looking back with regretful eyes on the Tri- 
pos questions of that time, so remarkable for their sim- 
plicity and elegance, as well as for the happy appreciation 
of the degree of difficulty such questions should possess. 
The questions of more recent times, although they are 
often to be admired from an aesthetic point of view, are 
in many instances far beyond the reach of any but the 
very best men, and may be described as being somewhat 
too difficult and elaborate. 

There are obvious reasons why, as time goes on, the 
questions should become more difficult ; still it would be 
interesting to trace the changes over some considerable 
period, so as to be able to explain how the Tripos ex- 
amination has reached its present form. The changes 
tnust have been of a gradual character, because the tra- 
•ditions and customs of the examination have been faith- 
fully transmitted from one set of examiners to the next. 
One can see, however, that if any particular person were 
to examine often, as has occasionally happened, or if 
several persons of like tastes were to examine together, 
^ should find the questions displaying a particular bia^, 
Voi. XIX.— No. 473 


When this should occur, the studies of the candidates 
w'ould receive the same bias, and particular^branches of 
mathematics would thus be pushed for a time into undue 
importance. So much w'as this the case about the ) car 
1864 that Sir G. Airy, when delivering the Rede lecture 
in the Senate House, went out of his way to denounce 
the excessive attention given in the University to certain 
branches of pure mathematics. 

We can thus imagine the Tripos examination based 
upon the traditions of its predecessors, yet continuing 
to grow both in extent and difficulty, and with some of 
its features perhaps somewhat exaggerated. In 1873 a 
great change had to be made. The University, feeling 
it w'as not creditable to it that so little encouragement 
should be given to the higher branches, and especially 
to the great modem subjects of mathematical physics, 
determined that those subjects should be introduced into 
the Tripos examination. The additions thus made, be- 
sides considerable extensions in the subjects already 
existing, included, amongst others. Elliptic Functions,. 
Electricity, Magnetism, and Heat. 

It was thought that in lliui extending the examination 
the students would have a choice of subjects, and that 
their course of study would thereby be rendered more 
interesting than it was before. It was certainly never 
intended that the burdens under which the Tripos can- 
didate vvas already staggering, should be increased upon 
him. But how were these changes met on the part of the 
students and on the part of the teachers ? The imme- 
diate result seemed to be that the best candidates at- 
tempted to know something of all the subjects. The 
examiners in 1874 were careful to watch for indications 
as to wliether the candidates had devoted themselves to 
special groups, but they reported that there was no 
evidence to that effect. The University thereupon passed 
I a Grace enacting that the number of questions in the 
higher subjects should be increased, the object being to 
supply a sufficient variety so that a candidate who had 
confined his studies to a limited group might reasonably 
expect plenty to occupy him in the examination. This 
provision has continued operative down to the present 
time, but it does not appear to have produced the salutary 
effect intended. There is much reason to fear that the 
best candidates still push their way through most of the 
subjects, whilst the next best struggle as far in the same 
direction as they can. 

There is then a well-dclinccl cviT to be remedies I. 
p'or no one can deem it a good education where the 
student is carried, necessarily with rapidity, over a variety 
of subjects, many of which he must therefore very imper- 
fectly comprehend. What changes in the examination 
arc proposed to the University as a remedy we will pre- 
sently describe. Meanwhile let us glance at the position 
of the teachers in their relation to the new state of affairs. 

It must be admitted that the great changes made in 
1873 found the college lecturers unprepared. There were 
only one or two of them who ventured to expound the 
new subjects to college classes. The students were there- 
fore compelled to depend upon the private tutors, and 
thenceforth the selection of groups became difficult, if not 
impracticable. The fact we have just mentioned was, in 
truth, a misfortune in more ways than’ one. F or the 
new subjects, and, indeed, the higher subjects generally 
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admit of being really well taught only by men specially 
devoted to them, which clearly the private tutors as a class 
could not very well be. The higher subjects must accord- 
ingly for some time be taught in an uncertain way, and I 
meanwhile we arc deprived of the evidence, which would j 
have been useful in the present emergency, as to how | 
the Cambridge system would work if these subjects 
were completely in the hands of the lecturers, as they 
should be. 

As between college lecturers and private tutors wc have 
some reason to hope that one effect of the introduction of 
the new subjec’s will be that the formet will rise in im- 
portance and the latter will, at least relatively, decline. 
We wish to write nothing but good of the private tutors 
personally, but if that result should really take place wc 
should regard it as a decided boon. There may be some 
cases in wliich private tuition may have merits of its own, 
but for the ordinary student to have a private tutor per- 
petually at his elbow when he meets with a difficulty is to ! 
give him the worst possible education. In like manner 
we do not admire the system of more than paternal super- 
vision practised by many of the college tutors over their 
pupils, the natural effect of which is that the pupil is not 
allowed to act or to think for himself. He is perpetually 
asking and getting advice about very trifling matter.s, and 
receives a great amount of what is called individual atten- 
tion on a variety of subjects. Ikit though he may thus 
gain a little knowledge, if he ultimately learns habits of 
self-reliance he learns them from other sources. 

If the system of private tuition could be done away with, 
and if more vigour could be instilled into the collegiate 
system of lecturing, so that complete and adequate courses 
of lectures could be given, there would be a healthier tone 
and spirit in the studies of the University, and we arc con- 
vinced llic students would learn more and^ learn better. 
In proof of this w'C may state that the most successful of 
the private tutors in mathematics really do what ought to 
be the work of the college lecturer ; that is, they deliver 
lectures to their classes and examine w'ritten work for 
them. Wc may also stale that in the department of 
classical studies most of the students depend solely upon 
the college lectures. 

Wc have made these remarks because it seems to us 
that the Tripos examination is only one phase of the 
broader question of the whole system of mathematical 
teaching. Certain proposals will to-day be made to the 
Universit)', and if these be carried the scheme of college 
lectures will have to be remodelled : if at the same time 
a new 5i)jrit and energy could be infused into them, it w’ould 
be a good thing for Cambridge teaching. 

The proposed alterations in the examination may be 
briefly described as follows : — The subjects are in the first 
place tbrow'n into two grand divisions. On the one side 
there are what may be called the easier subjects, cover- 
ing all the ground which a moderately good candidate, 
whether his tastes incline him towards analysis or physics, 
may be expected to take up. On the other side there are 
the higher subjects of pure mathematics and physics. 
It is proposed that those two divisions should constitute 
the subjects of two distinct examinations. 

The examination in the first division will, as regards 
class lists, take the place of the present Tripos, that is, the 
results will be given in the old form of Wranglers, Senior 


Optimes, and Junior Optimes, arranged in order of merits 
This examination will take place in the June of the tbiid 
year of residence, and only the Wranglers will be per- 
mitted to take up the second examination. 

The subjects of the second examination which will take 
place in the following January are subdivided into four 
groups, and the results upon them will be given in classes, 
the names in each class being this time arranged in alpha- 
betical order. It will be possible to attain a first class by 
doing well in one or two groups. 

Those who bear unqualified hostility to competitive ex- 
aminations, especially in their intensified form, when they 
are followed by an order of merit, will probably be satis- 
fied for the present, hoping that at some future time they 
will succeed in abolishing the order of merit entirely. 
There are others who approve of the proposed changes, 
and who yet think that when confined within reasonable 
bounds such competitions can do no harm and may do 
good. Undergraduate human nature being as it is, 
a good contest, even such as can be had in a Tripos ex- 
amination, is rather enjoyable than otherwise, and brings 
1 out qualities which are worth reckoning for something. 
It is also a good thing that an undergraduate should learn 
to have a piece of hard work well done in a given time. 
What has to be seen to is that the competition does not 
react injuriously on the course of study. There are 
many reasons which commend the proposed changes in 
that connection, and to one or two of these we will now 
advert. 

In the first place, the higher subjects are not suitable for 
purposes of examination, because the questions which are 
likely to be put on them require long work and probably 
much reflection. It is good, therefore, not only that thes^i 
subjects should be studied leisurely, but that the element 
of hurry should be as far as possible excluded from an 
examination upon them. It is true that the last remark 
will apply also to the lower subjects, but we are to con* 
sider that the latter subjects which usually consist of a few 
simple principles, admitting of an almost infinite variety 
of simple applications, are in a measure the tools of the 
mathematician who ought to be well skilled and expert in 
their use. 

Again, if there is to be strict competition il is as well 
that the area should be narrowed and that the combatants 
should meet one another on common ground. In the pre- 
sent state of things that cannot be, but under the proposed 
system it will be possible for a clever lad who has read 
but little when he enters the University, to hold his own 
against a competitor, his inferior, who docs not begin his 
undergraduate course till he has been pushed, or has 
plodded on a good way towards his mathematical degree. 

The opponents of the proposed changes affirm that the 
Tripos will lose its prestige, and that the students under 
the new system will entirely neglect the second examina- 
tion. It seems sufficient, in answer to the first of these 
objections, to point out that the first examination will not 
be so insignificant either in extent or difficulty, as not to 
compare in those respects with the Tripos examination of 
forty or fifty years ago. And as to the best students neglect- 
ing the second part, that is a circumstance which seems 
very unlikely to occur, but the colleges will have the matter 
in their own hands, and it is to be expected they would be 
patriotic enough to refuse their fellowships and certainly 
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their lectureships to students who had not distinguished 
themselves in both parts. 

It is impossible to touch on all the points which sug- 
gest themselves in connection with this question, but we 
may point out in conclusion that the examination in 
Cambridge has to adapt itself to two classes of candidates, 
viz. : There is the class who may be called professed 
mathematicians, because they spend their lives in culti- 
vating mathematical science and in teaching it to others, 
and there is the class who abandon their mathematics as 
soon as their undergraduate course has terminated. Of 
the former class we believe that their tastes and the ne- 
cessities of their position will alike carry them beyond 
the subjects of the first examination. In the case of the 
second class, which is a large one, it is undoubtedly a 
wise thing to restrict their studies within the limits of the 
easier subjects. For under the present system, in their 
eagerness to secure good places they attempt subjects 
which arc either beyond their powers or their oppor- 
tunities, and so fail to gain the advantages which a strict 
mathematical training is supposed to afford. 


BOOKS 

Notes on Physiology^for the Use of Students Preparing 
for Examination. By Henry Ashby, M.B. (London : 

Longmans, Green and Co., 1878.) 

'T^HIS book, being a fairly creditable and careful speci- 
**■ men of its kind, seems to offer a fitting opportunity 
for denouncing the whole class of ‘^cram” books of which 
It is a member. It purports to be notes on physiology, 
compiled originally, while the author was a demonstrator 
in the Liverpool School of Medicine, for the use of those 
students of the school who were preparing for the primary 
examination of the College of Surgeons ; and it is con- 
fessedly based upon Foster’s Physiology and the two 
chief anatomical text-books used in England. It is a 
small i8mo of about 230 pages, clearly printed in a large 
type, and it contains a number of condensed and dog- 
matic statements in all departments of physiology. It is, 
we rejoice to be able to say, written perspicuously and 
compiled with evident care. Most of what Mr. Ashby 
has read in Foster he has accurately digested and dog- 
matised. But though he has thus almost disarmed 
criticism as to his particular book, the book still remains 
infected with the vices of its class ; it is a delusion and a 
snare to the student ; and we heartily wish Mr. Ashby’s 
talents had found a worthier object for their exercise. 
** Notes” are undoubtedly of the greatest value to a 
student — nay, they are indispensable, if he is to acquire 
a large view of his subject ; but they are only valuable 
when the student has compiled them himself from the 
larger text-books, or, better still, from original memoirs, 
or when he has seen them digested and set down, so to 
speak, before his eyes by his teacher. Each of the sen- 
tences in his book Mr. Ashby doubtless could and would 
make the text of a lucid explanation in his lectures or 
demonstrations. He would lay before his hearers the 
different views of observers on different physiological ques- 
tions, as he had learnt them, and, balancing the evidence, 
he would abstract for them a trustworthy judgment in a 
careful and concise statement : and the student who 
^ok down his notes, on re-reading them, would have the 
whole discussion refreshed in his mind with more or less 


vividness — would, in fact, have almost all the benefit of 
condensing the notes for himself. But when these concibo 
statements or formulae are put into the hands of students 
who have not been thus prepared for them, the case is 
wholly different. Aladdin has the lamp, indeed, but he 
can conjure up no powerful genii with it. 

But if this were all we might be content to let books 
like this sink to their own level; their inutility would 
lead to their speedy death. But while the good student 
would never for a moment think of reading notes that he 
had not made himself, or if he did read those of another, 
would quickly find out the cause of their uselessness to 
any one but their author, the bad student is misled to 
believe that 230 small pages of fair-sized type contain 
the whole of the physiology that he needs ; he looks 
through the list of contents and finds set down there 
almost every physiological fact and problem of which he 
has ever hcard,^and he naturally concludes that he has 
only to equip himself with this little book in order to cope 
with his examiner. 

Mr. Ashby’ s book, admirable for the purposes of his 
own students, is useless or worse than useless to the 
students of any other teacher ; published to the world, it 
is like a creature in an improper medium, and we are 
constrained to wdsh that, with all similar books, it may 
I quickly meet the usual fate of creatures so circumstanced. 
I After this we need not say much about the book itselfi 
On the whole it is well done. The histological sections 
are decidedly the weakest. The ossification of bone ” (p. 
29), and the ‘development of tooth ” (p. 107) might as well 
have been omitted altogether, as put in so meagrely. The 
extremely important histological researches of Heiden- 
hain on the pancreas seem to be ignored on p. 16, where 
“probability” only is allowed to the elaborating func- 
tions of glandular epithelia. The pigment layer of the 
eye on p. 17 is assigned to the choroid coat instead of to 
the retina, and again on p. 194. No nucleus is given to 
striated muscular fibres on p. 81. On p. 179 Prof. 
Ferrier’ s name is put down at the end of a paragraph as if 
he were the prime authority for certain facts regarding the 
corpora quadrigeminay which we rather owe to Flourcns, 
Longet, and Goltz. These errors are not of vital import- 
ance, and some of them have probably been due to inad- 
vertence. But there are two more mistakes which are of 
greater weight, and show the danger of mere book-making. 
On p. 34, where the properties of muscle are discussed, we 
find that “On contraction ... O is absorbed and COg 
. . . given off.” This is left unexplained here and in the 
rest of the book. What Mr. Ashby doubtless meant 
w^as that during contraction more arterial blood passes 
into muscle, and more O is taken up than during rest, 
while CO2 is at the same time emitted ; but, in the above 
unguarded way of statement, the fundamental fact of the 
independence of the actual absorption of O and dis- 
engagement of CO2 — a fact of the utmost moment in 
our conceptions of muscular work — would seem to bo 
passed over. Again, on p. 168, under nervous conduc- 
tivity, we have the curious statement that “the axis- 
cylinder probably conducts the impression, t^e medullary 
sheath acting as a sort of insulator to prevent the cur^ 
rents from>^ becoming mixed and confused^' — a physical 
explanation which no physiologist would now for a 
moment think of offering. 
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LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ or 
to correspond 'ivith the writers of rejected manuscripts. No 
notice is taken of anonymous communications. 

[The hditor urf^ently requests coi'respondents to keep their letters as 
short as possible, 'Jhe pressure on his space is so great that it 
is impossible othenvisi to ensure the appearance eien of com- 
munications containing interesting and norel facts.l 

The Divisibility of the Electric Light 

I'l I r: English ami Anierican i)cri()dicals devoted to electrical 
science now announce, “on authority,” that the electric light 
discovered by Edison is a liglit Ijy incandescence. If this be 
true there is nothinj' new or startling cither in the discovery of 
the light or of its divisibility. Lighting by incandescence has 
been studied fora long time ; indeed, it has been studied much 
more thoroughly than any other kind of electric lighting. Thirty- 
three years ago a method of jnoduciiig and sub-dividing the light 
was patented in England by a Mr. King. The light was pro- 
duced by heating to white heal in a vacuum, by means of the 
electric current, either platinum or carbons ; and, the specifica- 
tion adils, “when the current is of sufficient intensity, two or a 
largci luimber of lights may be ])laced in the same circuit.” For 
some years after this discovery several iin]>rovemcnts on King’s 
invention were patented in America, France, and England ; 
“but,” says M. Fontaine, “ none of these appear more complete, 
more explicit, and more practicable than King’s ; it is, then, 
useless to continue our nomenclature.” The principle of lighting 
by iiuandescencc, although not neglected or forgotten, .seems to 
have made but little }')rogress until 1871, when M. Lodyguine 
showed an experiment in the Admiralty Dockyard in St. Teters- 
burg, when he divided the circuit into no les.s than two hundred 
liglUs. 'J'his natur.iDy made a gicat sensalion at the time — a-, 
great a sensation as that caused by Mr. Edison’s telegram of the 
7th lilt 'I'he Academy of Science awardcvl to M. Lodyguine 
the large l.omonossow prize of 50,000 roublc.s. A company was 
foimed 111 St. J’etci'.buig with a cijiital of 200,000 roulilcs, and 
the excitement in Europe ivas then almost as great as has been 
witnessed in England lately. It was soon found, however, that 
Lody Mime’s discoveries, like those of his predecessors in the 
same tield were, after all, imjiracticahlc, and that his illimitable 
division of the light, however ingenious, was only a fanciful 
exi)erim(‘nt. Every penny sub^crilicd to the company referred 
to w'ns lost, and Loclyguine’s great discovery is now, where it 
was then — in his laboratory. 

It Ins, however, been urged that these early inventor.s of the 
electric light knew only of the galvanic battery as a generator of 
a powerful current, and that had they known of the Gramme 
machine, or other dynamo- or magneto-electric machine, the 
results might have been different, 'Ihe remark, however, only 
applies to King and the im))rover.swho immediately succeeded him. 
The great division of the light by Lodyguine, to which reference 
has just been made, was in a circuit jiroduced bytw'o “Alliance” 
maciiines. Even, how'cver, if such were not the case, there are 
at jn-esciit before the world, in more or less detail, four recent 
inventions for the production of a divided light by incandescence. 
These are the inventions of M. Ucynier, of M. Arnaud, of Mr. 
Edison, and most recent of all, M. Werdermaim. From the 
way in which these discoveries — if they are discoveries — have 
been ushered into the world, it is found that great claims are 
made on their behalf, and there are, therefore, naturally great ex - 
cctalions on the part of the public in regard to them. It cannot 
e urgetl now in mitigation of the shortcomings of the incan- 
descent light, as it has been urged in the past, that it has not had a 
fair trial, on the ground that the lamps in existence were im- 
perfect in conception, and complex in construction. The lamp 
of M. Reynier seems admirable in its way, and if light by 
incandescence were to be the light of the future, the claims of 
this lamp would have to be very carefully considered, and, in 
any ca>e, it will certainly hold an important place in all investi- 
gations into the subject. The lamp of M. Werdermann appears 
to be identical in principle with, and only slightly different in 
detail from, that of M. Reynier, and we may fully expect that 
these inventors will have to come to terms with each other — so 
much alike are their inventions. Of the details of Mr. Edison’s 
invention — if there are any, nothing is known beyond the fact 
stated in the Scientific American^ that it is a light produced from 
a sjiiral of incandescent platinum ; while the reports in the 
American daily press show such An effervescent ignorance of the 


fundamental principles both of electricity and of dynamic'', that 
no reliance whatever can be placed upon them. 

Experience, then, has shown that a light by incandescence 
comes before us in a very questionable shape, and it is essentially 
a light which discourage^ tiie notion of its practical application. 
The question indeed may be very properly asked ; How Is it that 
light by incandescence has always provedl such an utter failure ? 
It has had a period of thirty-tliree years in which to develop ; 
it has been divided into various lesser lights, numbering from 
two to two hundred : and it has arrested the attention and taxed 
the skill of the greatest electricians in the world. How is it that 
it is obliged to give way to light by the voltaic arc ? The answer 
ii at hand. The light by incandescence can only be obtained and 
divided by a great sacrifice of light and power. This is impera- 
tive from the fundamental principles of electrical science. The 
diminution according to the “square,” and not according to 
simple proportion, applies to electricity just as it applies to light, 
heat, sound, gravitation, and other phy.sical phenomena. Thus 
if a circuit be divided into two branches whose resistances are 
equal, a current of half the strength passes through each branch, 
producing at the point of re.sistance, not half the light, but only 
a quarter, because the effect follows the square of the current 
strength. If the current had been divided into three etjual 
branches, in each branch only one-ninth part of the original 
light would be obtained, and so on ; so that if an electric light 
of 1, 00c candles were divided into ten equal lights, the result 
would be ten lights of ten caudles each, instead of one of x,ooo 
candles. When this law is borne in mind, and when it is also 
remembered that to produce the electric light by incandescence 
at least onc-half of the current is lost, it will easily be imagined 
what a wasteful light it is. Recent experiments prove this. It 
was recently stated, in reference to M. Werdermann’s incan- 
descent light, that he produced two lights of 320 candles each 
(total, 640 candle.s), with a prime mover of 2 horse-power ; and 
this was con.sidered a great result — as indeed it was for an incan- 
descent light. But how this sinks into insignificance when com- 
pared with the results of lighting by the voltaic arc. A few days 
ago M. Rapieff, with two of his regulators and a small Gramme 
machine known as the M machine, and which M. Gramme says 
requires only horse-power, produced two lights, which, when 
carefully measured by the photometer, were found to be each 
equal to 1, 150 candles, or a total of 2,300 candle.?, while with one 
of M. Gramme’s A machines, requiring 2^ horse-power, a light of 
6,000 candles can be obtained from one of M. Rapiefi’s regu- 
lators. Some experiments detailed in M. Fontaine’s book on 
“ Electric Lighting ” gave a similar result. M. Fontaine’s ex- 
periments with an incande.scent light show that, under the most 
iavourablc circumstances, with a Bunsen battery of forty-eight 
cells, eight inches high, the diminution of the sub-divided light 
was so great that, where he put five lights in one circuit, he only 
obtained a total illuminating jiower of a quarter of a bumcr, 
with four lamps only three-quarters of a burner, with two lamps 
six-and-a-lialf burners, and with one lamp fifty-four burners. 
These numbers give the following ratio ; l, 3, 8, 26, 216, thus 
showing how rajiully tlic light dimini.shcs when divided. With 
the voltaic arc, however, and with the same battery, he was 
able, by a Sen*in lamp, to obtain a light of 105 burners. 

It will be seen, then, from what has been above slated, that 
the production and tlic divisibility of the light by incandescence 
is a very wasteful process — so wasteful, indeed, as to render its 
practical application impossible for general lighting. If, there- 
fore, all Mr. Edison has to announce to the world is that he has 
succeeded in dividing an incandescent light — and the announce- 
ment that such is so is made on authority — his discovery amounts 
to very little. Both the light and its divisibility were discovered 
long ago. It will easily be seen that it is not in that direction 
that any great practical results can be obtained. The voltaic 
arc supplies the only divisible light of any utility and economy, 
and it is in its development that any real progress must be looked 
for. William Trant 

Duplexing the Atlantic Cable 

I HAVE read with surprise in your number of the 14th inst. 
(vol. xix. p. 38), an article, in which it is implied that the 
application of the duplex method of signalling to an Atlantic 
cable has now for the first time been successfully accomplished 
by Mr. Steams. 

The publication in the Times of Sir James Anderson’s letter 
on " the duplex system in telegraphing,” on the day after the 
publication of your article, was a coincidence of which I trust 
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YOU will in fairness allow me to take advantage, to prove 
Uiat your article does scant justice to Mr. Steams* predecessors 
in the application of the duplex system to long submarine 
cables, and that their success has been something more than 
** only partial ** in the opinion of those who have employed their 
tystem. 

Mr. Steams’ first success on a long cable dates from a 
few days ago. In February, 1876, Dr. Muirhead and myself 
obtained experimentally a perfect balance on the Suer- Aden 
cable, which, though shorter in miles, is electrically longer than 
dther of the Anglo Company ’s_ cables from Valentia on which 
Mr. Steams has worked. 

In March of the same year Mr. J. Muirhead and myself 
duplexed the Marseilles-Malta cable, which, though only 825 
miles in length, is worked by Sir W. Thomson’s syphon recorder, 
and our system has been in commercial operation on the line 
ever since. 

Early in 1877 Dr. Muirhead applied the system to the Aden- 
Bombay Cable, which is longer in miles and far longer electri- 
cally than either of the cables from Valentia, and since that time 
this line, as well as that from Suez to Aden, has been worked 
“duplex” whenever the traffic required it, to the entire satisfac- 
tion of the company. 

Next, as to your remark that “Mr. Muirhead has been at work 
duplexing the Ihrcct United States Cable with some prospect of 
success,” the facts of the case are these : — 

The cable, in its linear measurement, exceeds the longest 
Valentia cable by 543 miles ; electrically it is twice as long. 

It is worked with the mirror galvanometer, and not with the 
recorder, and these circumstances render the difficulty of obtain- 
ing a duplex balance upon it immensely greater than upon any 
of the other lines referred to. 

Notwithstanding the difficulties mentioned, Dr. Muirhead and 
myself, in April last, obtained a perfectly satisfactory balance, 
enabling us to transmit sixteen words a minute in both direc- 
tions at the same time, between Ireland and Nova Scotia, 
a cable di«'tance of 2,420 nautical miles. IIeruert Taylor 

7, Pope’s Head Alley, Lombard Street 

r.S. — Since writing the above my attention has been called 
to Nature, vol. xv. p. 180, containing an article on this subject, 
in which the applications of Muirhead’s system to some of the 
cables referred to in my letter are spoken of as being the fir*-t 
practical successes in submarine duplex telegraphy. 


Remarkable Colour-Variation in Lizards 

' Mr. Walt ace’s ob'^ervations in Nature, vol. xix. p. 4, 
on a black variety of the common lizard of Capri, as met with 
on the neighbouring islet of Faraglioni, induces me to refer to a 
similar appearance in the lizards frequenting the islet of Filfla, 
on the southern coa^t of Malta. As recorded in my book, 
** Notes of a Naturalist in the Nile Valley and Malta,” p. 80, I 
have stated that during a visit to Filfla I w as surpri.' ed to find 
that all the lizards on the rock were a beautiful bronze black and 
so much tamer than their timider brethren on the mainland. 
Many individuals were so tame that they scrambled about our 
feet and fed on the refuse of our luncheon. I subsequently sent 
^ecimens of this variety, or rather race, to Dr. Gunther, 
r.R.S., who pronounced them identical with the Podarcis muralisy 
BO extremely plentiful in Malta and Gozo. Now although the 
denizens of the two latter islands present divers shades of colour- 
ing, I never observed (and I looked carefully during several years) 
a black or dark-coloured individual. Filfla is about 600 yards in 
circumference and three miles distant from Malta. It is formed 
of the upper miocene limestone, and marks an important fault 
or down-throw which runs along the coast of Malta opposite, 
by which, as seen in the sketches Figs, i and 2 of the work re- 
ferred to, it appears clear that the severance took place long subse. 
quent to the days of the pigmy elephants, hippos, giant dormice 
and tortoises, whose remains nave been found in such abundance 
in the crevices of the rocks 'opposite Filfla. Tliere is no 
nerdure on this bare rock-islet, the surface of which is dark- 
Mloured, whilst its crevices shelter the lizards and furnish abodes 
nor the nests of Manx and cenereous shearwaters, whose docility 

t the breeding season is equally remarkable, both reptile and 
ds being like their compeers of Enoch Arden’s inland, “so 
^piM that they were tame.” 

#^^obably the dark colouring is protective, and thus consorting 
pell with the surrounding surfaces, would tend to preserve them 
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from the harriers, buzzards, and hawks which tarry in the 
Maltese Islands daring the spring and autumn migrations 
November ii A. Leith Adams 


The remarkable case of local colour-variation in lizards com- 
municated by Mr. A. R. Wallace to NATURE (vol. xix. p. 4), 
bad already been investigated by Dr. Theodor Eimer, an abstract 
or translation of whose memoir on the subject, entitled “ Lacerta 
mura/is armlfa, a Contribution to the Darwinian Theory,” is 
to be found in Attn, and Mag, Nat, Hist,, 1 ^ 75 . 4lh ser., vol* 
xvi. p. 234. J, Wood-Mason 

54, Claverton Street, S.W., November ifi 


The Drought 

At the present time, when more attention is paid to the influ- 
ence of meteorological phenomena upon society, it would be 
useful to give some information as to the bearing of the local 
droughts and famines on our trade and the prospect of its revival. 
The China and Indian trades have not yet recovered. 'I'he 
droughts have also affected Ej^pt and Morocco. In the West 
Indies, Guiana, Venezuela, Colombia, and Brazil they are still 
operative. 

They act to prevent the growth of produce, and in many 
countries, by reducing the water-ways, they impede its sbip- 
ineni. The people cannot consume our imiiorts, Ibc transit of 
which is in some cases impeded. The whole t)f these difficulties 
affects the exchanges and interferes with the money market and 
remittances. 

The severity of the crisis is abating, but wc can hardly feel 
assured of the levival of tiade in Europe and the United States 
till there is a complete recovery over the vast areas of producing 
and consuming countries. 

I Thus the study of meteorological phenomena and facts nc(inircs 
a new value for practical men and society at large, as stated by 
Prof. Jevons in your last number. Hyde Clarke 


Sewerage and Drainage 

In Nature, vol. xix. p. i, you touch upon a most important 
I point in sanitary engineering which 1 have for ten years been 
striving by every means in my power to press upon the public, 
and I theiefore venture to trouble you with a few lines on the 
subject. 

The most important argument in favour of the exclusion of 
storm water from seuers consists, as you say, in the liability of 
road detritus to form deposits on the wide flat surface of any 
cbanncls large enough to convey to one point an exceptionally 
heavy fall of rain over the area covered by a town, and the in- 
evitably slow cour'-c of the infinitely smaller volume of sewage 
flowing or stagnating in dry weather along the same channels. 

When separate sewers are provided for sewage they can be 
made of such smaller capacity as to keep up a constant flow 
from the houses in which the sewage is produced, to the land 
upon which it is to be purified, because the volume of liquid 
will very nearly correspond with the water supply, and the 
engineer has safe data iqion which to adjust his means to the 
desired end. 

In every to\vn there arc, or were, lines of natural watercourses, 
and if the scavengers’ work is properly done the rain-water from 
roofs and streets may safely be discharged into any of these by 
short lengths of drains, less liable to be encumbered with de- 
posits of road detritus, and with the certainty that if such ac- 
cumulations ‘•hould occur, they will be perfectly harmless from 
the absence of ‘>ewage. 

The experiments of Mr. Way with London street water have 
been seized upon by Mr. Baldwin Latham in order to cover his 
retreat from the false position unfortunately taken up by himself 
and most of our senior engineers in the earlier days of sanitary 
science, and as he knows as well as any one else that it was a 
grand mistake to confute and combine sewerage and drainage in 
one system, I agree with you in thinking it a pity that he has not 
acknowledged the facts more distinctly in the recent edition of 
his well-known work. 

The greater proportion of the impurities detected by Prof. 
Way in the few samples of London street water which he tested 
are mineral ones which would be comparatively harmless, and, in 
the opinion of Dr. Voelcker, the experiments must have been 
vitiated by some mistake. . Now as the latter authority has 
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publicly stated this and added his opinion that no sanitary 
authority could possibly object to water from streets and roofs 
of houses, uncontaminated by sewage, being passed directly 
into any river, Mr. Baldwin Latham might have been expected 
to have investigated the subject further before adducing the one 
statement without the other. 

There arc many other arguments of a sanitary and economical 
nature in favour of the collection of sewage without more dilu- 
tion than necessary with rain water, but I must not trespass 
further on your valuable space. 

Alfred S. Jones 

Rayons du Crepuscule 

My father tells me that he sees this phenomenon about five 
times in the year on the average in this climate. But the display 
at 4.40 this afternoon was unusually brilliant. The morning 
had been very wet, and when it cleared in W.N.W. at 2.30 we 
noticed the clear sky to be of an unusually green tint. 

Very distant cirro-stratus on the south horizon ceased to be 
illumined by the rosy sunlight about twelve minutes before the 
phenomenon became visible. The latter consisted of very bright 
rosy ray'i, in a very clear sky, converging near the E.N.E. 
horizon, the moon shining very brightly on the left of the place 
of apparent convergence. The sky in interspaces between these 
rays was of a deep blue ; these interspaces being, I suppose, the 
shadows thrown from distant cumuli and shower-clouds, some of 
which could be seen upon the western horizon. 

Ashby Parva, Lutterworth, November 10 Annie I.ey 


The Power of Stupefying Spiders Possessed by Wasps 

With reference to my letter on this subject (Nature, vol. 
xviii, p. 695), Mr. Arthur Nicols writes me his disbelief that 
the pretended taking of the poison of snakes internally as a sup- 
posed antidote or prophylactic against the bite is anything more 
than a juggle of those chartered charlatans, the snake-charmers 
of India ; or that it can be so taken with impunity. Of the wasps 
he says : ** I dare say you know that one of the mason wasps of 
Australia glues its egg to the inside wall of the mud nest, and 
always at the toj), while the rest of the space is filled with 
spiders. The sting of this wasp is a terrible affair. I was 
rendered quite comatose for several hours by being stung in the 
knee" [which, by the way, is precisely the condition of the 
spiders], ** and the pain was most excruciating, with aching and 
swelling of the inguinal and axillary glands. I don’t know 
whether the wasp stings the spiders, but they arc always in a 
good slate of preservation, even when the egg is on the point of 
hatching. I never found one in the least decomposed. The 
nest, however, is hermetically sealed, and decomposition could 
hardly take place, because so very small a quantity of oxygen 
is inclosed within." It will be remembered that Mr. Armit 
remarked “a constant movement in the legs of the spidens," 
and that observation has been made before. 

If the word “ wasps " in the above heading (which is not mine) 
be understood to refer to any of the true vespsc {vulgariSf ru/a, 
britannica^ or borealis), I agree with Mr. Frederick Smith 
(Nature, vol. xix. p. 32), that it is misleading. But the solitary 
insects whose habits have been referred to, have been called wasps 
in all the popular books of natural history with which I am 
acquainted ; and the correctness, or incorrectness, of the English 
name does not affect the points brought forward. I may, 
perhaps, be allowed to recall that the one object for which I 
referred to the Athenian insect — ^iu connection with a corre- 
spondence then going on in your columns as to the senses of 
insects — was the remarkable circumstance that it seems to hunt 
down its prey by scent. Mr. Armit, of Queensland, referring to 
that letter, asks the further question, I low arc the spiders 
stupefied, and not killed, by a sting, formidable enough in one 
species to endanger the life of a man ? Mr. Smith’s letter throws 
no light on either of these points. 

Bregner Bournemouth Henry Cecil 


The Ayrshire Crannog 

The remarks made by Dr. Buchanan White in your last 
issue in regard to the supposed existence of beech and the 
absence of Scotch-fir in the Ayrshire Crannog will be carefully 
attended to. Birch and hazel, so easily recognised by the bark, 
are certainly in greater abundance than any other kind of wood. 


I shall, however, collect as many specimens as I can find and 
submit them to the examination of competent authorities and 
publish the remit in due course. We have now made a large 
addition to our list of relics, among which I may mention the fol- 
lowing : — three daggers (one of which has a gold band round the 
handle) ; one knife, one gouge — all these are made of metal, of 
which the gouge alone has been tested and found to be bronze ; 
a polished stone celt ; a clay spindle whorl partially perforated ; 
a curious fringe-like object made of vegetable material ; several 
implements of bone and deers'-hom ; a piece of wood with 
carving on it ; portions of a flat dish cut out of wood ; a 
wooden scraper cut out of a trunk of a tree with the handle 
formed of a branch growing straight out from it — (beside this 
scrape about a handful of short black hair was found) ; — a double 
paddle of a canoe together with various other wooden imple- 
ments. Hitherto not a single fragment of any kind of pottery 
has been found on the Crannog. Being merely an amateur in 
this kind of research, I shall be glad to receive any snggestion.s 
from experienced gentlemen as to important points that should 
be looked after. “ Robert Munro 

Kilmarnock, November 16 


ON THE UTILISATION OF THE AFRICAN 
ELEPHANT 

T he Colonics and India^ of November 2 , contains 
a short but suggestive article under the heading 
“ Notes,” “Elephants in Cape Colony," which deserves con- 
sideration. It states that elephants are numerous in the 
interior of Cape Colony as well as in Central Africa, yet 
no one seems to have attempted to catch and tame them. 
The subject has already been mooted that there is a good 
field for their use both in Central Africa and in Cape 
Colony, and that they would prove a new and important 
method of opening up and utilising the wealth of the 
Colony and of furthering the explorations in Central 
Africa, which arc now of such general interest. 

It appears that a troop of wild elephants has been 
observed within fifty miles of Port Elizabeth — on 
these the attempt might first be made — and it is well 
known that they abound in Central Africa, where, indis- 
criminately slaughtered for the sake of their ivory, the 
destruction of these animals is so great, as at no very 
distant period to threaten their extinction. It seems 
worthy of consideration whether it would not be better 
to attempt to utilise them as beasts of burden, as is done 
in India, where they are of inestimable service to 
the Commissariat, the Public Works Department, the 
planters, and many others. The African differs from 
the Asiatic elephant in some points, but is equally well 
adapted for labour, and, there can be no doubt, would 
be as easily tamed and trained as his Indian congener. 
That this is the case is amply proved by the docile and 
submissive state into which the male and female African 
elephants now in the Regent’s Park Gardens have been 
brought by Mr. Bartlett and their keeper, Scott. They 
appear to be just as obedient, intelligent, and free from 
vice as Indian elephants, and there is, 1 think, little 
doubt that the one species, under proper training and 
discipline, would be as useful in Africa as the other is in 
India. 

There is every reason now to hope that the wealth 
and resources of our South African possessions will un- 
dergo development — might it not be well to revive the 
suggestion that the elephant should be enlisted in the good 
work ? The importation of one or more of the numerous 
officers who have been trained to the work of catching 
and domesticating wild elephants in India with a fitting 
establishment, and, perhaps, a few Indian elephants to 
commence the work, would very soon put the value of the 
undertaking to the test, and probably show that a vast 
source of working power now unused might be made 
available. 

It is probable that in ancient times the African elephant 
was domesticated, and any one who has studied the two 
magnificent specimens in the Society’s collection in 
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Regent^s Park, will, I think, be satisfied that they may 
ag^n be so, and that in temper, docility,' and working 
power, they would be equal, if not superior, to the 
Indian elephant. 

Through the medium of the columns of Nature, 
perhaps an impetus may be given to a matter that is 
certainly worthy of consideration, and may elicit further 
remarks from some of the Indian Keddah officers, who 
are practically experienced in the mode of dealing with 
elephants. It is, at all events, worthy of Sir Cartle 
Frere’s consideration. J. Fayrer 


SYNCHRONISED CLOCKS 

R ailways, among many other services which they 
have rendered, have made us more particular about 
keeping our watches and clocks in accordance with some 
common standard of time, and during the past few years 
various systems have been tried for the distribution of a 
standard time from a common centre — in this country 
Greenwich Observatory. For purposes of public life it 
is more important to have all the public and even private 
time-pieces of a country set according to one standard, 
than that they should show the correct local time. The 
latter can easily be ascertained by any one who desires 
it, if he can be sure of knowing the exact Greenwich 
time. Of all the systems that have been tried for 
ordinary public use, that recently organised by Messrs, 
liarraud and Lund, of Cornhill, seems to us to answer 
all the requisite conditions. We had the pleasure the 
other day of inspecting the arrangements made by 
Messrs. Barraud and Lund for the distribution of Green- 
T/v ich time from Cornhill as a centre, and we are bound 
to say that the perseverance and ingenuity displayed 
deserve success, and we believe that wonderful succes>. 
has been obtained. Messrs. liarraud and Lund have 
spared no pains and no expense to perfect their system, 
Mhich, as a practical and widely useful application of 
science, is full of instruction. 

Any system for the public service of time-signals by 
• vnchronising currents 'which lays claim to approximate 
perfection, naturally divides itself into three distinct 
departments ; i. The maintenance of a standard time- 
i.eeper at absolutely correct Greenwich mean time ; 2. 
'riie distribution of the time at hourly intervals with the 
ntedful apparatus for testing the woik done ; and last but 
notjeast, the particular means adopted to enable the time 
( tirrents to control or set the various clocks in circuit to 
true time. As to the standard adopted by Messrs. 
Barraud and Lund, and which is in direct communication 
with Greenwich, this is a mercurial regulator of the very 
best construction with a Graham dead-beat escapement, 
having the contact springs for the time-current between 
the dial and upper plate, the dial being pierced so as to 
allow free access to all parts of this mechanism without 
otherwise stopping or interfering with the regulator. 
However excellent such a time-keeper may be some error 
will always exist ; it will have a daily rate however small, 
and it becomes important that this errorshould be corrected 
at least once a-day. In order that this may be effected 
without actually using any physical connection, Messrs. 
Barraud and Lund have adopted the following method : — 
A permanent bar-magnet about 6 inches long, is secured 
to the pendulum-rod, so as to vibrate about of an inch 
from a resistance- coil fastened to the case by a projecting 
bracket; a current of electricity passing through this 
coil, accelerates or retards the vibrations of the pendulum 
according as the current sent is positive or negative, and 
the power of the current is adjusted to give one second of 
influence for one hour of duration. The wires of this 
adjusting current are connected with a commutator, a 
small instrument about two inches by three-and-a-half, 
navine three holes— that in which a plug is normally 
piacea when no effect is required to be produced, a 


second marked “fast,’* and a third “ slow,” for the recep- 
tion of the plug, according as the standard requires to be 
accelerated or retarded. In order to secure the con- 
tinuance of the current for a period neither longer nor 
shorter than will produce the desired result, a small 
ordinary clock is interposed between the commutator and 



Fig. I. 


the stand.ird clock. This clock answers a double pur- 
pose ; it has no hour hand, but only a minute hand, 
which stands normally at tw elve, in which position the 
clock is “stopped,” and no current can pass through to 
the resistance coil. The plug having first been placed in 
the “ fast’* or “ slow” hole, as occasion may require, the 



clock is set back, say one half-hour for half a second 
error of the standard. The mere fact of setting back this 
hand, starts the small clock and closes the cut rent at the 
tame moment, continuing to keep a closed current, till 
the hand returns to 12, when it again breaks contact and 
stops itself. It will thus be seen that one operation alone 



Fig. 3. 


is required to set the standard, the whole action auto- 
matically ceasing the moment the standard is “ to time.** 
The “distributor** is, in fact, a conipound “relay” 
for twelve circuits, it having been determined to use inde- 
pendent batteries for each line wire in preference to split 
currents, as used in the chronopher at St. Martin*s-le- 
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Grand. The appearance of this “ distributor ” is very 
xnuch like a miniature cart-whccl, about five inches in 
diameter^ inclosed in a circular glass-case, the spokes being 
tile twelve contact springs and the nave a small insulated 
table which, when the standard automatically closes the 
contact springs of the time-wire at the exact sixtieth 
second every hour, is instantly carried down upon and 
closes the twelve pair of contact- springs connecting the 
twelve line-wires with their batteries. 

Many interesting methods have been adopted for testing 
and other purposes of maintenance, but we have only 
space to mention two. One is for the purpose of warning 
in case of a break-down. This consists of an ordinary 
electric clattering bell, with a small clock attached, and 
also connected with the line-wire. So long as the time- 
currents pass regularly through this instrument the alarm- 
bell remains silent ; but five minutes after the failure of 
any time signal to pass out upon its duty, the alarm-bell 
begins to ring violently, continuing to do so for five 
minutes, and then leaving a small drop indicator, showing 
on which line the break-down has occurred. There is only 
one alarm-bell, but each line requires its attendant little 
timepiece (which, being synchronised” by the passing 
current, never can be wrong) and drop indicator. The 
other instrument is an alarum answering the following 
important purpose A break-down being reported, a plug 
is placed in a “ bridge corresponding to the number of 
the line, which causes a very weak current (too weak to 
affect any of the synchronisers) to pass out along the 
line for the use of the linesman when searching for the 
fault ; this found and repaired it is important that the 
plug should be immediately removed : to call attention at 
the office in Cornhill the linesman has only to break con- 
tact at the nearest clock anywhere on the line to set 
the alarum going in the instrument room, when, the plug 
being removed, the alarum is shunted off and the line 
clear for work. 

We now come to the chief specialty of the system of 
Messrs. Barraud and Lund, namely, the synchroniser. 
This is an automatic finger-and-thumb action, brought to 
bear hourly on the minute-hand, and bringing it, whether 
fast or slow, ‘‘to time.” Each synchroniser is complete 
in itself, and is simply screwed behind the dial of the clock 
to be synchronised. ' It is as follows : — 

Two levers carrying pins, and representing the human 
finger and thumb, project through a slot in the dial (Fig. 1), 
ai^ cither, close upon the end of the minute hand itself, 
or upon a small block fastened to it underneath ; the two 
levers have at their other end slots in which two pins 
work, projecting from the keeper of an electro-magnet, 
which, when magnetised at the given moment by the 
closing of the contact springs on the standard clock, 
draws the pins together, and sets the hand to time. A 
reference to Figs. 2 and 3 will at once make the modus 
operandi clear. E is an ordinary electro-magnet, G the 
keeper, carrying a bar, H, and two projecting pins, K K ; 
these act in slots L L in the levers M M, from the ends of 
which project the pins oo (representing the human 
finger and thumb) ; the passage of the current draws 
down the keeper and bar, acts upon the levers M M, 
■closing them upon the minute hand of the clock and 
setting it, whether fast or slow, to time. 

The following are some of the special advantages 
claimed for this system :--i. That any number of clocks, 
few or many, of any varying sizes, can be synchronised 
to any agreed standard time-keeper. 2. That the 
mechanism is, when not in its momentary use, entirely 
detached from the works of the clock. 3. That it can 
be applied to existing clocks by simply being screwed in 
its place, and a narrow slit cut in the dial. 4. That any 
failure in the transmission of the time-current leaves the 
clock going in the ordinary way, to be set to time'* by 
the next completed current. 5. That the clocks are kept 
to time, whether having otherwise either a gaining or 


losing rate, even if such rate amounts to many minutes a 
day. 

It will seen from the above description that the system 
owes its success not to the discovery or application of 
any new fact, such as that for which such ea^er search is 
now being made to secure a perfect electric light, but 
from the simplicity and efficiency of the symehronisers, 
and their adaptability to every kind and size of clock. 
By the simple expedient of winding the coils of all the 
instruments with one size wire, any number, all of vary- 
ing sizes and powers, can be connected up in circuit. In 
the City circuit alone, which is wholly controlled by the 
standard at 41, Cornhill, 108 clocks on eleven different 
lines of an aggregate length of ten miles, and connecting 
over eighty different establishments, are efficiently kept 
to true time. Many more, we believe, are kept to time, 
not only in other widely distant parts of London, but in 
various parts of the country; for the latter purpose 
Messrs. Barraud and Lund have a contract with the 
Postal Telegraph Department for the delivery of time 
currents at certain hours each day. There is now no 
reason why all our public clocks at least should not be 
included within the correcting power of this system, and 
lead us astray no longer. 


THE TELEPHONE, ITS HIS 70 RY AND ITS 
RECENT IMPROVEMENTS^ 

III. 

The Carbon Telephone 

I N the columns of this journal (Nature, vol. xvii. p. 

512) the present writer remarked in the early part of 
the year “ that it was unlikely the telephone of the future 
would employ the voice to generate the driving power, as 
it does in the magneto-telephone, but only to modulate 
the flow of a current obtained by coarser means. It is 
in this direction that Mr. Edison is working, and his 
practical triumphs in the past are the earnest of success 
to those excellent telephonic investigations wherein he has 
already won an enduring fame.” Since those words were 
written Mr. Edison has brought his telephonic experi- 
ments to so successful an issue that his carbon transmitter 
and his new receiver leave little to be desired in electric 
telephony, except the automatic record of the received 
speech, and this, it is not impossible, may ere long be 
accomplished. 

The object Mr. Edison sought to attain was a variation 
in the resistance of the circuit proportional to the motions 
of the 'vibrating diaphragm of the transmitter. Gray 
employed for this purpose a liquid resistance, but owing 
to the fact that all suitable liquids arc decomposed by 
the current, Edison abandoned them and tried solid 
conductors. He remarks in Prescott’s work on the tele- 
phone : — 

“In the spring of 1876, and during the ensuing 
summer, I endeavoured to utilise the great resistance of 
thin films of plumbago and white Arkansas oil-stone, on 
ground glass, and it was here that I first succeeded in 
conveying over wires many articulated sentences.” 

A spring attached to the vibrating diaphragm was 
arranged so as to cut in and out of the circuit more 
or less of the plumbago film. But the results were 
not very favourable. In January, 1877, a new device 
occurred to Edison, namely, the employment of a 
peculiar property which semi-conductors have, of vary- 
ing their resistance under pressure.* For this purpose 

* Continued from p. 14. 

® We have already considered in a previous article the historical facts con- 
nected with this discovery, and therefore it will be needless to refer to this 
point here. A reference to the Journal Tiiegrajhique of Berne for 1874. 
wherein it was asserted M. Cldrac had anticipated the use Mr. Edison has 
made of the varying resistance of carbon dust under varying pressures, fully 
confirms the statement we made in our last article that the merit of this 
application is not due to M. CWrac at all, who simply used Jermantnily 
compressed carbon dust as a rheostat. 
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die diaphragm was made to press against a little cylinder 
of cruae plumbago. The articulation was poor, though 
conversation could be understood. Investigation showed 
that the difference of resistance produced by varying 
pressure was exceedingly small. As so small a change 
ni a circuit of large resistance was but a small factor, 
whereas a slight change of resistance in the primary 
circuit of an induction*coil would be an important factor, 
It occurred to Edison to associate an induction-coil with 
his arrangement. But difficulties arose from the high 
resistance of the plumbago cylinder he first used. Ulti- 
mately he constructed a transmitter in which a thin slice 
or button of a semi-conducting substance was placed 
between two platinum discs. Electrical connection 
between the button and discs was maintained by the 
•slight pressure of a piece of rubber tubing which was 
^cured to the diaphragm, and also made to rest against 
the outside disc. The vibrations of the diaphragm were 
thus able to produce the requisite variations of pressure 
on the button and thereby create corresponding varia- 
tions in the resistance in the primary circuit of the induc- 
tion coil; which in turn gave rise to a corresponding 
series of induced currents in the secondary. Finally, 
these induced currents were transmitted through the line 
and received at the far end by an ordinary magneto- 
telephone. Fig. I, for which we are indebted to the 
Telegraphic Joumali shows the arrangement. 

At first a button of solid plumbago, such as is employed 
by electrotypers, was used, and the results obtained were 
•considered excellent, everything transmitted coming out 
moderately distinct, but the volume of sound was no 
greater than in that of the magneto-telephone. Nu- 
merous other semi-conductors were tried until Edison 
hit upon some lamp-black that had been taken from a 
smoking petroleum lamp and preserved as a curiosity on 
account of its intense black colour. A small disc was 
made of this substance, and when placed in the tele- 
phone it gave splendid results, the articulation being dis- 
tinct, and the volume of sound several times greater than 
with a pair of telephones worked on the magneto principle. 
It was soon found upon investigation that the resistance 
of a disc formed of this substance could be varied from 
300 ohms to the fractional part of a single ohm by pressure 
alone, ^ and that the best results were obtained when the 
resistance of the primary coil, in which the carbon disc 
was included, was six-tenths of an ohm, and the normal 
resistance of the disc itself three ohms. 

The rubber tube between the diaphragm and the disc 
gave some trouble on account of its tendency to become 
flattened. Experiments undertaken with a view to remedy 
this defect led Edison to discover that not only could a 
rigid substance be interposed with advantage, but that 
the vibrating diaphragm even was unnecessary ; that, in 
fact, the sound-waves could be transformed into electrical 
pulsations without the movement of any intervening 
mechanism. Edison states that the manner in which he 
•arrived at this result was as follows 

‘‘I first substituted a spiral spring of about a quarter- 
inch in length, containing four turns of wire, for the 
irubber tube which connected the diaphragm with the 
discs. I found, however, that this spring gave out a 
musical tone which interfered somewhat with the effects 
produced by the voice ; but, in the hope of overcoming 
this defect, I kept on substituting spiral springs of thicker 
wire, and as 1 did so I found that the articulation became 
ooth clearer and louder. At last I substituted a solid 
substance for the springs that had gradually been made 
more and more inelastic, and then I obtained very 
marked improvements in the results. It then occurred 
t^^t the whole question was one of pressure only, 
*nd that it was not necessary that the diaphragm should 


^ statement, but everythinar depends 

SteSeblacknei **«»pblack, the least trace of overheating lessens 
^ Ducicness and enormously diminishes its conductivity. 


vibrate at all. I consequently put in a heavy diaphragm, 
one-and-three-quarter inch in diameter and one-six- 
teenth inch thick, and fastened the carbon disc and plate 
tightly together, so that the latter showed no vibration 
with the loudest tones. Upon testing it I found my sur- 
mises verified : the articulation was perfect, and the 
volume of sound so great that conversation carried on in 
a whisper three feet from the telephone was clearly heard 
and understood at the other end of the line.’’ 

The present and modified form of the instrument is 
shown in the next diagram, where A A is the thick iron 
diaphragm, B the rigid connecting-piece pressing together 
the metal discs d d and the carbon disc c. The pressure 
can be regulated by the screw S acting upon the sliding 
stem E, which terminates in an insulating cup that en- 
closes the carbon and metal discs. Wires lead from 
D D to binding screws. 

It has been urged that Edison was led to adopt this 
arrangement by the discovery of the microphone, it is 
therefore of historical interest to note that in the American 
Journal of the Telegraph iox 16, 1878, it is stated 
“ In the latest form of transmitter which Mr. Edison has 
introduced, the vibrating diaphragm is done away with 
altogether.” A week or two later the discovery of the 
microphone was announced, and the transmission of 
speech without a vibrating diaphragm aroused universal 
surprise ; the loose contacts which are essential to the 
microphone are, however, fatal for telephonic purposes. 

It must be understood that the carbon telephone only 
acts as a transmitter ; it is incapable of reconverting the 
electric pulsations into sonorous vibrations. For this pur- 
pose the ordinary magneto-telephone is employed.^ The 
accessories and electrical connections requisite for use 
in a carbon telephone circuit are shown in the next 
diagram (Fig. 3). 

P P is the primary wire of an induction coil having a 
resistance of several ohms and placed outside instead of, 
as is usual, inside the secondary coil j, which has a re- 
sistance of some 200 ohms.* R is the receiving magneto- 
telephone and T the transmitting carbon telephone; cither 
one or the other can be thrown into the circuit by means 
of the switch K. When a plug is inserted at the bottom 
of the switch between 3 and 4, the relay or sounder s, 
battery B, and key in the centre of the figure, are included 
in the main line circuit. This is the normal arrangement 
of the apparatus for signalling purposes. To call the 
distant end the key is pressed down two or three times ; 
by this means battery currents are sent through the 
primary coil P, the currents thus induced in the 
secondary coil j, pass to line, and actuate the relay 
or sounder in the distant instrument. When a plug 
is inserted at the top, between i, 2, and 4, the apparatus 
is available for telephonic communication. By tracing 
out the connections it will be seen that in this latter case 
the battery, u, the primary wire of the coil, p, and the 
transmitter, T, are in short circuit, and at the same time 
the line wire is in circuit with the secondary coil, s, A 
general view of the arrangement is shown in Fig. 3, for 
which we are indebted to the publishers of Count du 
Moncel’s book on the telephone. The lettering is different, 
but the respective parts can be readily understood. In 
this case a polarised relay and electric call-bell are 
employed instead of the sounder, a necessary addition in 
long circuits. 

Concerning the actual performance of the carbon tcle- 

* The use of the Bell telephone as a receiver in Edison's instrument is at 
present the subject of legal proceedings ; Edison, however, claims to have 
used the magneto*receiver before Bell invented it, and we learn that a letter 
has recently arrived from Mr. Edison stating that be has now construct^ a 
still better and novel receiver for his telephone. Edison remarks : Batchelw , 
one of my assistants, heard a whisper fast night fifteen feet away from the 
receiver, and ordinary conversation comes out as loud as originally spoken. 
Further information about this receiver is given nt the close of thU article. 

» In the last improvements the usual position of the prinw a^ secondm 
colls has been reverted to; the resistance of the former for short circuits 
should be about a third of an ohm and of the latter somewhat over seventy 
ohms. 
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phone, it is stated in Prescott’s work on the telephone 
that Mr. Bentley, President of the local telegraph com- 
pany at Philadelphia, has succeeded in working>ith it 
over a *wire of 720 miles in length, and has foundjt a 



Fig. I.— Section of Carbon Telephone— Karly fuim. 

practicable instrument upon wires of 100 to 200 miles in 
length, notwithstanding the fact that the latter were 
placed upon poles with numerous other wires, which 
occasion^ sufficiently powerful induced currents in them 



to entirely destroy the articulation of the magneto-tele- 
phone. Further, he has found the instrument practicable 
" wAen included in a Morse arcuit^ with a battery and 
eight or ten stations, provided with the ordinary Morse 


apparatus ; and that several way stations could exchange 
business telephonically upon a wire which was being 
worked, quadruplex, without disturbing the latter, and not- 
withstanding, also, the action of the powerful reversed 
currents of the quadruplex on the diaphragms of the 
receiver. It would thus seem as though the volume of 
sound produced by the voice with this apparatus more 
than compensated for the noise caused by such actions.*’ 
Mr. Edison’s assistant, Mr. Adams, now in England,, 
states that conversation has been carried on during the 
night between New York and Chicago, places nearly 
1,000 miles apart; and that under less favourable cir- 
cumstances during the day the carbon telephone has been 
successfully used over a line of about half this length. 
Mr. Adams also informs the writer that at the Paris 
Exhibition he was able to transmit the music of a piano 
from Paris to Versailles, a distance of more than 20 
miles ; the piano standing 50 feet from the carbon tele- 
phone and yet not a note was lost at Versailles. 

The present writer has had an opportunity of testing 



Fig 3 — Electric arrangement cf the Carb n 1 elephonc. 


this instrument in a recent lecture at the Midland 
Institute, Birmingham, and the surprising loudness of 
the tones received has been noticed in Nature. Words 
spoken some thirty feet from the transmitter were clearly 
heard in the distant receiver, whilst loud speaking close 
to the transmitter enabled more than a hundred persons, 
to hear simultaneously the words spoken when a paper 
cone was added to the receiver. And furthermore, single 
exclamations, such as Bravo ! could be heard by the 
whole of a crowded audience of upwards of a thousand 
people. Even when the line wire was broken, the frac- 
tured ends being near to, but not touching each other^ 
conversation could still be carried on through the circuit 
with the carbon telephone, though communication by the 
magneto-telephone and the ordinary telegraphic instru- 
ments was entirely interrupted. The writer has also just 
made further and more severe trials with this instrument 
on, he believes, the longest private wire in constant use 
in England, namely, that belonging to Messrs. Colman,. 
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of Norwich and London, which firm have before this 
kindly allowed their wire to be freely used for experi- 
mental purposes. This wire stretches from Messrs. Col- 
man’ s works at Norwich to their office in Cannon Street, 
a distance of a little over 115 miles. The wire runs on 
the same poles as the numerous other wires of the Great 
Eastern Railway, and is carried overhead from the ter- 
minus in London to Cannon Street At 4 o’clock the 
experiments began, and the incessant crackling and 
bubbling sounds in the receivers revealed the fact that 
the adjoining telegraph wires were at their busiest, and 
that induction could hardly be worse. Nevertheless, 
the first exclamation uttered into the hastily adjusted 
carbon telephone at Norvsich was heard perfectly in the 



Fig 4 — General view i f the arrangements and accessor.es of the Caibi n 
lelephc ne 

counting-house at C.annon Street. Conversation then 
ensued between the two places ; some words were occa- 
sionally lost, but the American accent of Mr. Adams, Mr. 
Edison’s professional assistant, who had charge at the 
Norwich end, was distinctly recognisable in London. 
Remarks passed on the weather showed that a storm of 
snow and sleet was going on at both ends, and the insulation 
therefore almost at its worst. Later on, towards 9 o’clock 
in the evening, the effects of induction grew less, but were 
still considerable. The voices from Norwich were now 
louder, the individuality of the speakers more marked, 
and conversation could be carried on without difficulty, 
the voices of certain speakers being remarkably distinct. 

Twelve months previously the writer had an opportunity 
of trying Bell’ s telephone on the same circuit, when not a 


word could be transmitted during the day, owing to 
induction, but at night everything was clearly heard ; 
hence the foregoing experiments established the im- 
portant fact that in spite of powerful induction operating 
against it, the Edison telephone is a practicable instru- 
ment. It is true that before this telephone can be 
commercially used, especially duiing the day and on 
long lines, special electrical adjustments of the in- 
struments must be made such as the pressure on the 
carbon and probably the resistance of the induction coil 
relatively to the line, but in this there is no inherent diffi- 
culty, and the adjustment once made no further change 
is likely to be necessary. Meanwhile we shall await with 
curiosity the new receiver, which, in a recent letter to the 
writer, Edison says will arrive in England soon; they 
differ from other telephones in having no ear pieces or 
magnets about them,” and according to Edison, “ are 
about twenty times louder than any magnetic telephone, 
and can, if desired, reproduce the voice at the distant 
end louder than originally spoken, whilst the whole affair 
is even cheaper and simpler than the receivers now m 
use.” 

It is not impossible that before very long, by means of 
the Edison telephone, speeches in Parliament may be 
telephonically transmitted to the newspaper offices and 
to the country, whilst honourable members, if their articu- 
lation be distinct, are speaking from their ordinary places 
m the House. W. F. Barreti 


NOTES 

The Corporation [of Penzance are, w e hear, making prepa- 
rations to celebrate the centenary of Sir Humphry Davy’s birth 
next month. The Paris Academy of Sciences, who awarded 
Davy a prize in 1807, when war was raging between France and 
England, w ill probably take some part in the celebration. 

A COMMITTEE has been formed at Ileilbronn w'ith the object 
of erecting a monument to the memory of Dr. Robert Julius 
Mayei in his native place. Every one knows that Dr. Mayer’s, 
name is associated with the establishment of the mechanical 
equivalent of heat (see NATURE, vol. xvii, p. 450)* 

The Observatory of Geneva has leceived the gift of an instru- 
ment of large dimensions by the geneious munificence of its 
diieclor. Prof. Emil Plantamour, who has occupied this position 
for about forty years, has constructed, at his own expense, in the 
existing building, a turret of 7 metres in diameter, surmounted 
by a cylindrical cupola, in which will be placed an equatorial 
tclc'cope of 10 French inches aperture and 370m, focal distance. 
The object-glass has been ordered from Merz, of Munich, and tlie 
equatorial mounting is being manufactured at the workshop of the 
Geneva Society for the Construction of Physical Instruments. 
It IS hoped that the new instrument wdll be in working order 
about the end of next spiing. 

Dr. Creighton, Demonstrator of Anatomy at Cambridge, 
has joined the editorial council of the Journal of Anatomy and 
Physiology which henceforth adds to its title the words “ normal 
and pathological.” 

We would call the attention of our readers to a paper, likely 
to be of some interest, to be read at the meeting of the Physical 
Society on Saturday, by Messrs. Ayrton and Perry. The title 
of the paper is “ The Music of Colour and of Visible Motion,” 
and from what we can learn of Messrs, Ajrrton and Perry’s in- 
\cstigations, they claim to have hit on a new emotional art. By 
means of a new machine which they have devised they pro- 
duce combinations of harmonic motions with greater variety than 
can be obtained with any existing machine. Their idea, we 
believe, is that, judging from their experience partly of the feel- 
ings produced by large bodies in rapid motion and partly from 
the fact that in Japan posturing take^ the place of the operatic 



6o 


NATURE 


sisging of the West they think that colour and motion may be 
made to produce emotions like good music, and therefore may 
very likely be employed as adjuncts in the entertmnments of the 
future intended to work on the emotions. 

At a meeting of the Medical Society at University College, 
Gower Street, on December 3, at 8 p.m., an address on “The 
Use of Physiology to Medical Students,” will be delivered by 
Dr. Michael Foster, F.R.S. 

At the monthly meeting of the Linnean Society of New South 
Wales, on September 30, the committee appointed to consider 
Baron Miklucho-Maclay’s suggestion for the establishment of a 
zoological station at Sydney, presented their report affirming the 
desirability of forming such an institution. Tlie Hon. W. 
Macleay having veiy liberally offered to afford facilities for a 
temporary zoological station in the vicinity of his residence, and 
promising the use of his museum, library, and microscopes to 
students of natural history, the Society adopted the report, and 
it was agreed to commence operations at once. 

From a promising new American fortnightly journal, Science 
NavSy edited by Messrs. W. C. Wyckoff and E. Ingcrsoll, 
we learn that Prof. S. P. Langley, director of the Alleghany 
Observatory, has just started on a voyage to Europe, being com- 
missioned by the United States' Coast Survey to make observa- 
tions to serve as a standard of comparison in determining the 
requisites for astronomical stations in American territory. The 
inquiry will have particular reference to the effects of different 
elevations and atmospheric conditions upon the fitness of various 
localities for the practical work of astronomy. Prof. Langley 
goes direct to Paris and thence to Italy ; the trip will include an 
ascent of Mount Etna. In addition to the routine work of the 
Alleghany Observatory, Prof. Langley has been busily engaged 
in completing a direct experimental comparison between the 
heat of the sun and the highest heats attainable in the arts. 
The results indicate that the sun’s intrinsic heat is almost beyond 
comparison greater than that of any blast furnace, and far 
larger than was reckoned by the French physicists. Prof. 
Langley has also nearly finished a memoir embodying great 
numbers of measurements and drawings at the extreme lower ! 
end of the solar spectrum, particularly the A group, lliese are 
parts of a research supported by the Rumford fund, requiring 
also a new study of the distribution of energy in the spectrum, 
as shown by the thermopile : Prof. Edison’s tasimeter will pro- 
bably be tested in the course of the work, using the Rutherfurd 
gratings to supply the spectra. A great improvement. Prof. 
Langley hopes, has recently been made by him in the accessories 
of the diffraction spectroscope, by means of which the use of 
collimators of extraordinary length will become practicable. 

Mr. C. E. Allan ^writes that he has constructed a rough 
pencil microphone, using cinders instead of carbon. This con- 
struction was not sensible to small sounds, but speech was trans- 
mitted very clearly. The pressure at the points of contact was 
increased by winding wire round the cinder pencil, and by this 
means the -jarring sound of the cinders was almost totally re- 
moved, so that songs, the notes of an organ, and the ordinary 
tones of the voice were distinctly transmitted. 

The annual exhibition of the Haggerston Entomological 
Society takes place at 10, Brownlow Street, Dalston, to-day 
and to-morrow, at six p.m. This exhibition is always well 
worth a visit, 

A CORRESPONDENT in the Times .states that Mr. Edbon, in 
reply to a telegram, avers that, according to his system, the 
altering of one light does not in the slightest degree affect others 
in the same circuit. He can adjust the brilliancy of each light at 
pleasure, it is stated, so that thus electrical lighting would be as 
steady and as much under control as gas itself. “ Whatever 
method he uses, Mr. Edison appears confident of the success of 
his system.” Mr, Sawyer, being interviewed by a New York 
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reporter on the subject of his lamp, said he did not claim the 
incandescence of carbon in a sealed receiver as an idea of his 
own, but had utilised it in the development of other ideas. He 
claimed a form of conductor which would radiate the heat pro- 
duced by the incandescence in such a way that the globe would 
be heated only at the point where the light was. He had also 
patented a process for charging the receiver with pure nitrogen 
gas and entirely displacing the atmospheric air. He had 
patented a means of so closing the receiver that no atmo- 
spheric air could find its way into the interior. The nitrogen, 
he claimed, w'ould last for ever. Besides, there was a substance 
in the bag at the bottom of the lamp which would absorb 
oxygen and carbonic acid gas. These, he said, were his im- 
provements. One lamp had been in use two or three hours 
daily for three months, until a sudden jarring of a door broke 
it. There had never been any flaking or change in the carbons 
used. The only change the carbon underwent was its purifica- 
tion. Bcf ore being lit it was a dead black ; after being incan- 
descent for a time it took on the silver gray colour character- 
istic of pure carbon. The sub-division of the light, as pro- 
duced by Mr. Sawyer’s system, consists of branch wires leading 
from the two main wires of the engine. Each of these branches 
is calculated to supply a number of lamps. The extension of the 
main wires necessitates an increased heaviness of the wire for 
each mile. In lighting New York a radius of only half a mile 
from each supply station will be actually necessary. 

The Liverpool Corporation are taking steps to utilise the 
electric light as a public illuminating medium as soon as it is 
utilisable. They intend to apply to Parliament next session for 
powers to this purpose, have appointed a committee to watch 
over the subject, and have despatched their engineer to the Con- 
tinent to examine into the use of the light in Paris and else 
w'hcre. 

A Daily Neivs correspondent writing from Naples on the 13th 
inst. states lliat the stream of lava from Vesuvius was slouly ex- 
tending from the cone towards the Atrio del Cavallo, the ravine 
or valley which separates Vesuvius from Somma. I'he stream 
extended almost the whole way into the Atrio del Cavallo, and 
divided into no less than three large streams. These were in- 
creasing in size and extent, and the slight shower of lava had 
also increased, but it was not sufficient to be observable from 
Naples. 

An earthquake took place at Sierra Leone on the morning of 
October ii, shaking every house in the colony, and causing great 
alarm to the inhabitants, but fortunately no damage of any 
moment was done. There were three successive shocks felt, tra- 
velling inland to a distance of about sixty miles, and the end of 
each is said by some to have resembled three very heavy peals of 
thunder following quickly upon each other. The natives in the 
interior were so terrified that in many cases they deserted their 
villages. An earthquake of a similar character occurred about 
fifteen years ago. 

A M. Bailey, of Paris, has invented an electric spark pen 
which possesses some points of interest. If a sheet of thin paper 
is attached to a plate of copper or zinc, it is stated that an en- 
graving may be made with extraordinary facility by means of 
this pen. If one of the poles of a Ruhmkorff machine is attached 
to the plate and the other to the upper end of the pen, the 
current will run through, and in ’ drawing the paper is per- 
forated. When the drawing is finished, ink is laid on with an 
ordinary roller, and the greasy fluid penetrates through the holes. 
The plate is then plunged in water, which detaches the paper, 
and it is ready for immersion in the acid. The advantage 
claimed for this method is that the artist does all parts of his 
work and has no more trouble than if he were working with an 
ordinary pencil. He can even work in a dark room without any 
other light than the glare from the induction spark. 
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The Times Geneva correspondent states that the remains 
of another lake village have just been brought to light at 
Lorcas by the shrinkage of the waters of the Lake of 
Bienne. This appears to be one of the most interesting dis- 
coveries of the sort we have had for some time, rich as 
have been the last few weeks in notable lacustrine finds. 
The station at Lorcas, assigned by experts to the age of stone, is 
situated at a short distance from the lake shore, not far from 
another and similar station which was explored in 1873. 
exploration, conducted by Dr. Gross, of Ncuveville, has 
resulted in the gathering of many novel and interesting objects, 
pierced stone hatchets similar to those found in Denmark, large 
flint lance-heads, jade hatchets v, ith stag-horn and wooden hafts 
fastened with pitch ; vessels in wood, among others a colander, 
and a vase in a good state of preservation. Near these were 
found several arms and instruments of pure copper, a circum- 
stance which points to the probability that intermediate between 
the age of bronze and the age of stone was a period when pre- 
historic man had not discovered the art of alloying copper with 
tin. This was the age of copper. Still more remarkable is a 
find of human skulls which bear unmistakable marks of having 
been trepanned. Round pieces have been cut out, doubtless after 
■death, as is supposed, for use as amulets. In some instances 
pieces were cut from the craniums of living infants in order, as 
M. Broca conjectures, to let out the spirit by whose malignant 
influence they were afflicted vilh fits, convulsions, and other 
maladies. These bits of infants' skulls were sometimes used in 
a w'ay of which an example has been found at Lorcas ; they 
were put inside the heads of the dead to protect them from the 
wiles and assaults of evil beings in the world of S2>irits. 

A roitTRAiT of the Rev. M. J. Berkeley has been presented 
to the Linnean Society; it was painted by Mr. Beale at the 
instance of some of Mr. Berkeley’s friends. 

M. Roux has sent to the Society of Kneouragement of Paris 
the results of his experiments on nitro-glyccrinc, from vhich it 
appears that bottles of tinned iron falling from a great height 
and breaking do not cause a dangerous cxi)Iosion. 

\Vi: have received an interesting syllabus of a course of ten 
lectures on literary and scientific subjects, to be delivered in the 
lecture theatre of the Bristol Museum, during the inter. 

Mr. Brothers, photographer, Manchester, asks us to state 
that the portrait of Sir George Airy, which ve gave in a recent 
number, was from a photograidi by him. The cujiy from which 
our portrait was taken did not indicate by whom it was jdioto- 
graplied. 

The Vaffia Sentinel of California gives an account of a sin- 
gular specimen of meteoric iron, which resembled steel, that had 
been found in the Mohave desert. It weighs about a pound, 
lias some free gold on the surface, is not magnetic, and has 
mccessfully resisted the action of various acid baths. One of its 
r^urfaces show’s a fracture of crystalline apjiearaiice, the colour 
of which is steel gray tinged w ith yellow'. It has defied the 
1 cst cold chisels, and has neither broken nor chipped under 
heavy blows. If its composition could be imitated it would be 
the hardest and toughest alloy known. 

Being at Osaka recently, a correspondent of the Kobe 
Advertiser w’as invited to inspect the cotton-mills and spinning- 
factory w’hich was established at Sakai some years ago, but has 
attracted little notice. The account which he gives of his visit 
furnishes additional testimony of the progress which the Japanese 
are so raj^idly making. The premises in question cover 7,000 
tszuboes of ground, .and the buildings thereon are substantially 
and well built, and the greater part of the machinery was im- 
^rted from England. It is not necessary to enter upon the 
escription of the internal arrangements of the establishment. 


but it is interesting to learn that ‘Un this factory are em- 
ployed about 150 hands, some 60 men and boys, a few' elderly 
females, and about 80 girls. These latter resemble much the 
factory girls at home ; the same merry countenances and laughing 
twinkling eyes, unabashed, but perfectly orderly, though per- 
haps a little negligent upon the appearance of visitors 

We were highly gratified with our visit, showing as it did that 
there is a wide and very hopeful field for the development of 
industries in Japan." 

We have on our table the following books : — ** Mathematical 
Drawing Instruments,” by W. Ford Stanley, E. and F, N. 
Spon; “Crystallography,” Henry Palin Gurney, S.P.C.K. ; 
“ Outlines of the Geology of Northumberland,” G. A. Lebour, 
11. Sotberan and Co. ; “ Coal and Iron in all Countries of the 
World,” John Pechar, Simpkin and Co. ; “ Abriss der prak- 
tischen Astronomic,” Dr. A. Sawitsch, Wilhelm Manke ; “A 
First Catechism of Botany,” John Gibbs, Durrant ; “ The Pre- 
sent State of Electric Lighting,” J. N. Schoolbred, Hardwick 
and Bogue; “The House-Surgeon,” Alf. Smee, F.R.S., Acci- 
dent Insurance Company j; “ The Geological Record for i876>*’ 
edited by William Whitaker, Taylor and Francis ; “ Etna,” G. 
F. Rodwell, KeganPaul and Co. ; “ Spiritual Science,” Kuklos, 
John Harris; “Instructions for Testing Telegraph Lines,” Vol. I., 
Louis Schw’cndler, Triibner ; Health Primers — “ Premature Death 
— Alcohol,” “ Exercise and Training,” “ The House,” Hardwick 
and Bogue ; “ Gegenbaur's Elements of Comparative Anatomy,” 
translated by F. Jeflrey Bell and E. Ray Lankester, Macmillan 
and Co. 

Mr. E. P. Ramsay, Curator to the Australian Museum, 
Sydney, lias prepared and issued “Plinls for the Preservation of 
Si^ccimens of Natural History for. Museum Purposes.” This 
sliort pamphlet contains useful directions for unskilled taxi- 
dermists, and notes on the preservation of entire animals of 
small size. It contains occasional remarks on Australian 
animals, and suggestions specially appropriate to the wants of 
naturalists in the bush ; these arc the only novelties. It will be 
seen that the title is rather too comprehensive for the contents of 
the papier; and now that we arc beginning to look a little 
beyond the mere collection of dried skins, it is disapi>ointing to 
find the internal organs of animals treated as so much matter to 
be got rid of. 

The last volume of Medical Heports, issued by order of the 
Inspector- General of Customs in C'hina, contains a contribution 
of considerable interest to our knowledge of the geographical 
distribution of disease. The notes we refer to, which are by 
Mr. E. Rocher, of the Customs' Service, prove that the plague 
exists in China, and that it has in late years spread over a larger 
area than is generally known. They also show that the disease 
did not, as .some beJieve, entirely disappear between 1844 and 
1873, and it is thought by no means improbable that it may 
have passed from Yunnan to Mesopotamia or Persia, In Yunnan 
the disease is known as Yan^-tose, and is believed to have been 
originally imported from Burmah, When that was it is im- 
possible to determine, but since the commencement of the civil 
war it has spread over the whole province, decimating the popu- 
lation. There is one fact which inclines Mr. Rocher to thinlc 
that the epidemic is owing to exhalations from the soil, viz., 
that those animals which live in the ground, in drains, or in 
holes, are the first to be attacked, and this is imrticularly notice- 
able with rats. As soon as these animals are ill they leave their 
holes in troops, and, after staggering about and falling over 
each other, drop down dead. The same phenomenon occurs in 
the case of other animals, such as buffaloes, oxen, sheep, deer, 
pigs, and dogs ; all are attacked, but the dog less severely than 
the others. When these phenomena appear it is not long before 
the disease spreads to man, and, knowing this, the people do 
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what they can to guard thcmgelvcs against it. They begin to 
purify their houses by lighting fires in every room, and in 
certain towns they abstain from pork, Mr. Rocher gives 
details as to the symptoms and coun e of the disease. 
With regard to the track of the epidemic Mr. Rocher observed 
a peculiar fact both in the north and south of the province. 
Instead of visiting every village in its direct line of progress it 
would pass some completely by, visiting places near them and 
on both sides, to return to those forgotten spots several months 
afterwards, when the epidemic would appear to have parsed far 
away. Another fact not less curious is that after having appeared 
in almost every one of the villages scattered about the plains, 
it frequently ascends the mountains, where, among the abo- 
rigines who inhabit the high lands, it claims many victims. We 
may add that Mr. Rocher ’s notes are accompanied by a map, 
compiled from private and official memoranda, which shows the 
cour.sc followed by the plague in 1871, 72, and 73 ; it was not 
po.ssib]e, however, to include in it the towns in the west of the 
province, which was at that time the theatre of the war between 
the Imperialists and the Mahometan rebels, as the information 
obtainable was quite untrustworthy, but it is certain that the 
epidemic was constantly present among the Imperialist troops. 

The additions to the Zoological Society’s Gardens during the 
past week include a Green Monkey {j^ercopitheem calltirichus) 
from West Africa, pre.scnted by Miss G. E. Marryat ; a Bonnet 
Monkey {Macacus luidiaius) from India, presented by Mr. 
Hinde j two Ilorsfield’s Tortoises {Testudo horsjieldt) from 
Turkestan, prc.sentcd by Dr. Alex, Strauch, C.M./.S. ; a 
Wandcroo Monkey {Macacus siltJius) from Malabar, two 
Egyptian Jerboas {Dipus itgyptius) from Egypt, a Sun Bittern 
{Eurypyga helias) from South America, deposited ; a Wov^dc^ck , 
{Scolopax rusHcoIa)y Euroi)can, purchased. 


CHARLES ADOLPHE WURTZ 

I N connection with the Faraday Lecture which follows, 
it may interest our readers to have a few particulars 
as to the life and work of the lecturer, Prof. Wurtz. 

Charles Adolphe Wurtz was born at Strassburg on 
November 16, 1817. He commenced his chemical career 
as assistant to Dumas, and first acquired an independent 
position as professor at the Agricultural Institute at 
Versailles. For the last thirty years he has been 
Professor of Chemistry at the 6cole de Mddecinc, 
Paris ; in addition to which he now holds the post of 
Professor of Chemistry at the Sorbonne. 

Prof. Wurtz is a member of the Institute (Acaddmie des 
Sciences^, and a foreign P'ellow of the Royal Society. 

Some idea of the energy which he has displayed as an 
investigator is conveyed by the fact that a list of no less 
than seventy*three titles of papers is appended to his 
name in the Royal Society Catalogue, which only includes 
papers published previous to 1864. Much of his work is 
of the first importance in connection with chemical theory, 
and he undoubtedly takes rank as one of the chief pio- 
neers of modem organic chemistry. 

His first investigation, published in 1842, was on the 
constitution of the hypophosphites ; this was followed by 
researches on phosphorous acid, sulpho-phosphoric acid, 
&c., which greatly added to our knowledge of the phos- 
phorus compounds. It was in the course of his experi- 
ments on the hypophosphites that Wurtz discovered 
hydride of copper, CugHj, one of the most remarkable 
hydrides with which we are acquainted, and especially 
interesting as, with the exception of potassium, sodium, 
and perhaps palladium, none of the metals appear to be 
capable of combining with hydrogen. Hydride of cop- 
per is formed as a yellowish precipitate on adding a 
concentrated solution of copper sulpLate to a solution of 
hypophosphorous acid, and wanning the mixture to about 


70® C. ; in the dry state it slowly decomposes into its 
constituents at about 55^ C. ; concentrated hydrochloric 
acid at once dissolves it with evolution of hydrogen, 
although copper is not in the least affected by this acid, 
and what is most remarkable, both the hydrogen of the 
acid and of the hydride of copper are given off as shown 
by the equation — 

CU2H2 + 2HCI = CU2CI2 + 2H2. 

The study of certain cyanogen compounds— the cyanic 
and cyanuric ethers — next engaged his attention, and 
his researches on these bodies culminated in the remark- 
able discovery, in 1849, so-called compound 

ammonias formed by the displacement of one of the 
atoms of hydrogen in ammonia, NHg, by organic radicles, 
such as methyl, CHg, ethyl, CjHg, &c. 

A third investigation to which we may here refer is 
that on the alcohbl radicles published in 1855. Frank- 
I land had shown that the hydrocarbon radicles which it 
was assumed were contained in the alcohols could 
actually be isolated ; that, from ordinary or ethyl acohol, 
for example, which may be regarded as a compound of 
the radicle ethyl, C2H5, with the radicle OH, wc may 
obtain ethyl by acting with zinc on the iodide which it 
yields on treatment with hydriodic acid, thus withdraw- 
ing the iodine from it, just as the iodine is withdrawn 
from the hydrogen in hydriodic acid by the action of 
metals ; and Kolbe had obtained similar results with acids, 
such as acetic acid, by submitting solutions of their salts to 
the action of a powerful electric current. These chemists, 
however, supposed that the radicles thus withdrawn from 
combination with other radicles remained in the free state, 
but Laurent and Gerhardt, and Hofmann argued on 
theoretical grounds that the bodies thus produced were 
not the radicles themselves but compounds of the radicles 
with themselves — that ethyl, for example, was not C2HS, 
but C4H10 or CgHg -|- Ggllfi. Conclusive evidence of the 
correctness of this latter view was afforded by Wurtz’s 
discovery that if a mixture of the iodides of two different 
radicles were treated with metallic sodium, a hydrocarbon 
formed by the union of the two different radicles was 
obtained. This discovery has afforded one of the chief 
arguments in favour of the view now almost universally 
entertained by chemists, that free hydrogen is a compound 
of hydrogen with hydrogen. 

The mere recapitulation of the titles of his remaining 
investigations would alone occupy a large amount of 
space. We can only refer to those on the glycols and 
on ethylene oxide; on the action of nascent hydrogen 
on aldehyde ; on the action of chlorine on aldehyde, both 
in the anhydrous state and in presence of water ; on the 
action of hydrochloric acid on aldehyde; on the syn- 
thesis of neurine; and on abnormal vapour den&itie.s, 
as being, among others, of especial interest. 


ON THE CONSTITUTION OF MATTER IN 
THE GASEOUS STATE ^ 

Ladies and Gentlemen,— 

T ESTEEM it a great honour to address you within the.se walls,. 
**■ about which there still hovers the ever fresh memory of him 
whose name we celebrate to-day, while we deplore his loss. I 
am fully sensible both of the great value of this honour and of 
the danger that attends it, and I have need to shelter myself 
under the authority of the great name of Faraday. I have, 
therefore, chosen a subject connected with his earliest dis- 
coveries. The constitution of matter is a que.stion of the highest 
importance with regard both to physics and to chemistry. 

The word “gas” was introduced into science by Van Helmont, 
who, at the beginning of the seventeenth century, first pointed 
out, with some degree of precision, the differences existing be- 

* The Faraday lecture, delivered before the Fellow# of the Chemical 
Society, in the Theatre of the Royal Institution, on Tuesday, November 12, 
1878, by Ad. Wurtz, Membre de I’lnblitut ; Doyen Hononure de la Faciiltd 
de Mdacclne de Pans. 
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tween certain aeriform fluids. He it was who first spoke of Ga$ 
silvestrft formed by the combustion of charcoal, and given off 
fluring the fermentation of beer. To him, also, we owe the dis* 
tinction — which kept its ground for two centuries — between 
gases and vapours. He regarded gases as aeriform fluids, inca- 
pable of reduction to the liquid state by cooling, whereas vapours 
require the aid of heat to maintain them in the gaseous state. 
An important difference of constitution seemed, therefore, to 
exist between these two kinds of aeriform fluid. This difference, 
however, is not fundamental, and the distinction between gases 
and vapours has disappeared, in a theoretical point of view, 
being, in fact, reduced to a simple question of temperature and 
pressure. 

On March 13, 1823, Farada)'-, ^then a young 'man engaged 
as chemical assistant at the Royal Institution, read before the 
Royal Society a note entitled “On Fluid Chlorine.” He had 
succeeded in condensing this gas to a liquid by a process which 
has become classical. This process consists in heating in a 
-closed vessel placed in a water-bath crystals of chlorine hydrate. 
This compound, very rich in chlorine, is resolved at a gentle 
heat into chlorine and liquid water, the quantity of which is not 
f.ufficient to dissolve the whole of the chlorine. The latter is 
therefore disengaged in great part in the state of gas, which 
accumulates in the small space remaining to it, and is liquefied 
by the pressure which it exerts upon itself. 

On the same day Sir Humphry Davy read a note “ On the 
liquefaction of Hydrochloric Acid Gas,” which he effected 
by decomposing sal-ammoniac with sulphuric acid in a closed 
vessel. These researches were completed by Faraday, who, 
on April 10 of the same year, described the liquefaction of a 
large number of gases, directing his efforts, by Davy’s advice, 
chiefly to those which are dense, or very soluble in water, 
such as sul])hurous acid, ammonia, sulphuretted hydrogen, 
carbonic acid, and protoxide of nitrogen. 

1 o enumerate the special processes adopted in each particular 
case would occupy too much time. We shall therefore merely 
observe that the chief, if not the only, means of condensation 
adopted in these experiments was compression, that is to say, 
the reduction of the gas to a small volume, and that this com- 
ju’ession was exerted by the gas upon itself, as it accumulated in 
the very strong sealed glass tubes in which it was disengaged. 
Sir Humphry Davy, in the note above cited, had remarked 
that pressure appeared to ])C a more efficacious method of con- 
densation than cooling, inasmuch as a double pressure reduces 
tlic volume of the gas to one-half, whereas a depression of tem- 
perature of I I. reduces the volume by only the low’ering 
of temperature, moreover, soon attaining an impassable limit. 
It must, however, be especially observed that, even in his first 
experiments, Faraday made use of differences of temperature, if 
nit to liquefy the gases, at all events to distil and isolate the 
liquids. Thus it was in the case of chlorine, for example, and 
ill that of ammonia, which he liquefied by heating ammoniacal 
silver chloride in a bent tube sealed at both ends, the liquid 
ammonia then distilling over and collecting in the empty branch 
^f the tube, w'hich was cooled to a low temperature. 

Similar phenomena will be exhibited in the experiment which 
I am about to show you, consisting in the liquefaction of 
cyanogen gas by heating cyanide of mercury in a small gla*:s 
tube terminated by a long capillary lube bent in the form of the 
letter U. Ihe figure of this curved jxirtion will be projected on 
a screen by the electric light, and in a few seconds you will see 
the liquid cyanogen collect in the bend. 

Be ore leaving this part of my subject, I would recall to your 
attention two of Faraday s discoveries resulting from the appli- 
cation of the principles just explained. Having compressed ioal- 
gas to twenty-fivi atmospheres, Faraday in 1825 discovered two 
ppor ant bodies, name y butylene, a compound of great 
importance m a theoretical point of view-and benzene- 
so named by Mitscherlich several years afterwards— which in 
our own time has become the object of numerous and important 
applications, and the pivot of an entire department of chemistry 

Another instance is afforded by sulphurous acid gas 
<SOj), which was liquefied by Bussy in 1824, at the ordinary 
atmospheric pressure, by the effect of a cold of 12° to is® below 
zero. *' 

condense gases by pressure or reduce them to the 

diminution of temperature, the result of either 
methc^ IS to bnng their particles clo.ser together. It would seem 
mori ^ ®®^*^!fdaiice with Davy’s view, that pressure ought to be 
efficacious, as means of condensation, than cooling. 


Nevertheless it is not so. The mere approximation of the 
particles of certain gases does not suffice to effect their liquefac- 
tion, and moreover, the distances between the particles cannot 
be diminished indefinitely by pressure alone. M. Natterer, of 
Vienna, has compressed oxygen, hydrogen, and nitrogen to 3,000 
atmospheres without effecting their liquefaction. These gases, 
hitherto called permanent, cannot be liquefied by pressure alone, 
and their liquefaction, which has quite recently been effected, is 
the joint effect of strong pressure and a great degree of cold. 
This is the important point, and I request your permission to 
! offer in this place a few explanations which will serve to place it 
■ in its true light. 

The impossibility of liquefying certain gases by^pressure alone 
is in accordance with the ideas which are current at the present 
day respecting the nature of aeriform fluids, and likewise with a 
discovery made in England within the last few years, on the 
continuity of the gaseous and liquid states. I will explain my- 
self briefly on these two points. 

Daniel Bernouilli first enunciated the idea that gases are formed 
of material particles, free in space, and animat^ by very rapid 
rectilinear movements, and that the tension of elastic fluids 
results from the shock of their particles against the sides 'of the 
containing vessels. Such is the origin of the kinetic 
theory of gases, which has been revived since 1824 by 
Hcrapath, Joule, and Kronig, and developed chiefly by Clausius 
and Clerk Maxwell. 

The law of Boyle and of Mariotte follows as a natural con- 
sequence of this idea. Suppose a gas occupying a certain 
volume, and composed of a definite number of material particles 
— or molecules so-called — to be contained in a closed vetsel, 
such as the cylinder of an air-pump ; the pressure on the piston 
will be determined by the number of .shocks of the molecules 
diffused through the neighbouring stratum of gas. If, then, the 
volume of the gas be reduced, the number of particles in this 
layer will be increased, as well as the sum of the shocks, and 
the pressure will be increased in proportion thereto. 

The velocities with which these molecules move are enormous. 
Clausius supposes that the molecules of air move with a mean 
velocity of 485 metres per second, and those of hydrogen with a 
mean velocity of 1844 metres per second, I say mean velocity, 
for all the particles of a gas do not move at the same rate. But 
can the particles freely traverse these wide spaces? By no 
means ; their number is so immense, that at every instant they 
enter into collision with one another, and rebound in such a 
manner that their motion is altered both in velocity and in direc- 
tion, It follows, therefore, that the molecules of a gaseous 
mass are continually moving in all directions with variable velo- 
cities, their motion in the intervals between the collisions being 
sensibly rectilinear. The distribution of the velocities has been 
made the subject of important researches by Clerk Maxwell. 

The e movements of gaseous molecules determine a very 
important physical condition, namely, temperature. In 
fact,' the energy of the rectilinear movements, that is to 
say, the mass of the gaseous molecules multiplied by the 
square of their velocity, gives the measure of the tempe- 
rature, M'hich con«-equenlly increases proportionally to the 
energy of the rectilinear movement, or, for the same gas — since 
the masses remain constant — it increases as the square of the 
velocity. If the velocity were reduced to nothing, the calorific 
motion would be annihilated, that is to say, the gas would be 
entirely deprived of heat. This state corresponds with the 
absolute zero. 

The gaseous molecules moving in all directions and coming 
into collision w'ith one another in space, arc very nearly emanci’ 
pated from cohesion. Nevertheless this attractive force makes 
itself felt for the infinitely short time during which the molecules 
actually touch one another, or are on the point of doing so. 
This influence of cohesion is one of the causes of deviation from 
the law of Boyle or of Mariotte. 

In liquids the influence of cohesion is manifest, preventing 
the molecules from separating, though it allows them to glide 
one over the other. This molecular cohesion, or attraction, is in 
continual strife with the force of expansion, or kinetic energy, 
which, if unopposed, would launch the molecules into space. 

To understand the antagonism between these two forces, con- 
sider for a moment a saturated vapour in contact with the liquid 
from which it has been formed. When it is reduced to a smaller 
volume, a certain number of its molecules are brought within the 
sphere of action of cohesion ; they are consequently aggregated 
together and precipitated in the liquid state, while the rest, being 
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now difTiised through a wider space, continue to move with the 
same velocity and to exert the same pressure as before. In this 
case the forcj of cohesion of the liquid particles exactly balances 
the expansive force or kinetic energy, and serves to a certain extent 
as a measure of its amount. 

Now let the vapour be heated, after it has been withdrawn 
from the action of the liquid ; its expansive force will then in- 
crease ; it will dilate, and may then be compressed, until, 
by the approximation of its particles, it is again brought 
within the sphere of action of the cohesive force, that is to 
say, to the point of saturation corresponding with the 
temperature to which it has been raised. With the increase 
of temperature, the expansive force or kinetic energy of the 
vapour likewise increases, whereas the cohesion of the liquid 
becomes less i hence the necessity of further diminishing the 
distances between the particles by increase of pressure. But 
this double effect of increased kinetic energy of the ga‘-cous 
molecules, and diminished cohesion of the liquid molecules, 
going on progressively as the temperature rises, a point will at 
length be attained at which the energy of the molecular move- 
ment will finally gain the victory over the force of cohesion, 
whatever be the pressure to which the vapour is subjected. The 
minimum temperature at which this effect is produced, and at 
which, therefore, a vapour can no longer co-exist with its liquid 
under any pressure whatever, has been called by my friend. Dr. 
Andrews, the critical point, and by M. Mendelejeff, the 
absolute boiling point. Above this temperature, what- 
ever may be the pressure, the gas, whether dilated or com- 
pressed, will maintain the same physical state, characterised 
by freedom of molecular or calorific movement. 

I can show^ you by an experiment this peculiar phenomenon 
of the sudden passage of a liquid mass to the state of gas, by 
heating liquid carbonic acid in a closed vessel, just as Cagniard 
de Latour formerly heated ether. Here is a tube, half filled 
with liquid carbonic acid, which we are about to immerse in 
water at 35* ; you observe that the liquid first rises quickly in the 
tube, its coefficient of expansion being greater than that of gases ; 
at the same time the meniscus flattens more and more, indicating 
a diminution of cohesion in the liquid (Andrews), and finally 
disappears altogether \ in fact the liquid itself has disappeared, 
having been entirely and suddenly transformed into gas. What , 
now must we do to cause it to reappear? We must lower 
the temperature, so as to diminish the kinetic energy of the 
gas, and increase the cohesion of the liquid. A moment will 
then arrive when the cohesive force will again be able to 
resume the contest, and the liquid will be reconstituted. 

We are now in a position to understand why certain gases, ■ 
hitherto called permanent^ cannot be liquefied except by the 
combined action of very strong pressure and a very great degree 
of cold. The critical points of these gases are situated at very 
low temperatures. They have quite recently been liquefied, this 
great discovery having been made by MM. Cailletet and Raoul 
Pictet. 

The principle of Cailletet’s apparatus is the following : — The 
gas to be liquefied is introduced into a cylindrical glass vessel 
and transferred by means of mercury to a very strong glass 
tube sealed into the reservoir. This latter is firmly fixed in a 
cylindrical cavity hollowed out of a block of iron, and serving 
as a kind of closed mercurial trough. The cylindrical cavity 
communicates with a hydraulic press which injects water on to 
the surface of the mercury, driving it into the gas reservoir, 
which is ultimately quite filled wdth that liquid, the gas being 
thereby driven into the tube, where it is liquefied. 

In this manner we shall be able by a few strokes of the 
piston of the hydraulic press to liquefy carbonic acid. Other 
gases less easily condensable may be liquefied in a similar 
manner, if the tube be cooled to -- 20® or - 30’. But these temper- 
atures do not suffice for the liquefaction of the so-called permanent 
gases. To cool these gases to lower temperatures, M. Cailletet 
avails himself of sudden expansion [ditente). The gas, com- 
pressed to several hundreds of atmospheres, when allowed to 
expand suddenly and drive the air before it, consumes a certain 
quantity of heat, and is thereby reduced to a kind of mist, which 
will appear on the screen, and pass away like a cloud, if 
we suddenly expand the strongly compressed carbonic acid gas, 
which we have nere, in default of oxygen or hydrogen. 

M. Raoul Pictet has succeeded in condensing oxygen and 
hydrogen in the form of liquids, properly so called, and 
even in obtaining the latter of these gases in the solid 
state. To produce this effect, he employs condensing 


apparatus of incomparable power, combining the action 
of a cold of 120® to 140® below zero with that of enormous 
pressures amounting to 550 and even 650 atmospheres. The 
pressure is produced by the accumulation of the gases in a 
' closed space consisting of a long copper tube of very thick metal. 
The oxygen was produced by heating potassium chlorate in a 
howitzer shell, having a copper tube soldered into its orifice. 
The hydrogen was prepared in a similar apparatus, by decompo- 
sition of a dry mixture of potassium formate and potassium 
hydrate. 

I To produce very low temperatures of 120° or even 140" below 
zero, M. Pictet resorts to a very ingenious artifice. Over the 
reservoir-tube which surrounds the copper tube, and in which 
these low temperatures are intended to be produced, he super- 
poses another system of concentric tubes, intended to produce a 
first fall of temperature amounting to - 65®, by the volatilisation of 
liquid sulphurous acid. By means of this first depression of tem- 
perature it has been found possible to liquefy carbonic acid gas in 
the inner tube of the system just mentioned, by a pressure of only 
a few atmospheres. The carbonic acid thus liquefied being intro- 
duced into the lower reservoir-tube of the apparatus, produces by 
its volatilisation, a second fall of temperature round the copper 
tube containing the compressed oxygen which is to be liquefied. 
M. Pictet has in fact established a double circulation, one of 
sulphurous acid, the other of carbonic acid. I will describe the 
former. Sulphurous acid gas is liquefied by a pressure of three 
atmospheres and collects in a strong vessel, from which it passes 
through a tube into the upper reservoir. The pressure is exerted 
by means of a force-pump. A suction-pump connected with the 
force-pump, and acting in concert with it withdraws the liquid 
sulphurous acid from the reservoir-tube, and transfers it to the 
force-pump, which brings it back to the vessel, and thence to the 
upper reservoir- tube. 

The circulation of the carbonic acid is established in the same 
manner, by means of two pumps, one of which condenses the 
gas by forcing it into tubes cooled to - 61®, while the other, which 
is a suction-pump, sends it back to the force-pump. The vola- 
tilisation of the carbonic acid produces round the copper tube 
the low temperatures above-mentioned. The copper tube is in 
fact surrounded by solid carbonic acid. 

In this manner M. Pictet has liquefied oxygen, and has 
approximately calculated its density. He has also liquefied and 
even solidified hydrogen, which he has seen to issue from the 
tube in the form of a steel -blue liquid jet, which partly solidi- 
fied. The solid hydrogen, in falling on the floor, produced the 
shrill noise of a metallic hail, thus confirming the bold and 
ingenious idea of Faraday, who first suggested that hydrogen is 
a metal. 

The experiments of MM. Raoul Pictet and Cailletet have 
then removed from science the distinction between permanent 
and condensable gases. Permanent gases exist no longer. All 
aeriform fluids may be liquefied with a facility greater in pro- 
portion as their critical points are situated at higher tempera- 
tures. From a physical point of view’, therefore, gases and 
vapours have the same constitution, being formed of molecules 
which move freely in space. In what, then, do they differ ? 
They differ by the nature and constitution of these molecules ; 
and here we enter on the domain of Chemistry. 

1 It is supposed, in chemistry, that the molecules of each spe- 
cies of gas or vapour are formed of a definite number of atoms. 
The simplest molecules, like those of mercury-vapour, are 
formed of single atoms. Others include several atoms of the 
same or of different kinds : and these latter molecules may be 
very complex, that is to say, formed of a large number of atoms 
held together by affinity, and vibrating in concert in a system to 
which they are attached, viz., the molecule. In this system^ 
which has a definite form, extent, and centre of gravity, the 
molecules execute their own proper movements, and are at the 
same time carried forward with the entire system in the molecular 
paths. 

' I cannot here dilate on the nature and chemical properties of 
' the several gases and vapours. I wish merely to throw light on 
a single point, which is of great importance, inasmuch as it 
’ constitutes one of the foundations of (memical science. 

The proposition which I am about to enunciate is generally 
adopted by chemists, resting as it does on an imposing array of 
facts ; Equal volumes of gases or vapours^ under the same condi- 
tions of pressure and temperature^ contain equal numbers of 
' molecules. 
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The Italian chemist, Amadeo Avogadro, in discussing the 
discoveries of Gay-Lussac respecting the simple relations which 
exist between the volumes in which gases combine, was the first 
to recognise that there likewise exists a simple relation between 
the volumes of gases and the number of molecules which they 
contain. The simplest hypothesis, said he, that can be made 
regarding this matter consists in supposing that all gases contain 
in equal volumes equal numbers of “ integrant molecules.” By 
this term he denoted what w e now call simply violeculesy and he ^ 
distinguished these integrant molecules from the elementary 
molecules ” which we call atoms. According to him the inte- j 
grant molecules of gases are all equally distant one from the 1 
other, and these distance^ are so great in propoilion to the j 
dimensions of the molecules, that the mutual attraction between 
the latter is reduced to nothing. 

These integrant molecules are composed of a greater or 
smaller number of elementary molecules, not only in com- 
pound, but likewise in simple bodies ; the integrant molecules 
of chlorine, for example, arc composed of four elementary 
molecules, and the same is the case with the integrant mole- 
cules of hydrogen. What happens, then, when chlorine and 
hydrogen combine together ? Tlie integrant molecules of these 
two bodies arc then resolved into elementary molecules, which 
combine, two by two, to form hydrochloric acid. 

Ideas analogous to those of the Italian chemist W'erc enun- 
ciated in 1814 by Ampere, and thus there has been intro- 
duced into chemical science the notion that there exist two 
kinds of small jxirticles, namely, molecules and atoms, 
the former being diffused in equal numbers through equal 
volumes of gases. 

But this notion, so clearly enunciated more than sixty years 
ago, was afterwards destined to be obscured. Berzelius, taking 
up Ampere’s proposition, altered it by substituting atoms for 
molecules, and saying that “equal volumes of gases contain 
equal numbers of atoms.” This proposition, which has given 
rise to long discussions, must now be rejected, for it is inexact. 
It is to Gerhardt, and more recently to Cannizzaro, that is due 
the honour of having restored the thesis of Avogadro and 
Ampere, and pointed out its importance in connection with 
chemical theory. Tliis I must explain in conclusion. 

In the first place Gerhardt simplified the rule of Avo- 
gadro. The latter supposed that a molecule of chlorine or 
of hydrogen contains four atoms, whereas Gerhardt regards it as 
consisting of two. Avogadro’s proposition thus modified, 
assumes a very simple form, and may be enunciated in the 
following terms. Sujipose that a volume, or the unit of volume, 
of hydrogen contains one atom ; then the molecules of all gases 
and vapours wdll occupy two volumes. Thus, a molecule of 
hydrogen formed of two atoms will occupy two volumes, and a 
molecule'of chlorine formed of two atoms will likewise occupy 
two volumes. What now will liappcn wdien chlorine combines 
with hydrogen? The molecule^ will be cut in tw^o, and each of 
the tw'O chlorine- atoms uniting itself to an atom of hydrogen, 
two molecules of hydrochloric acid will be formed, each occu- 
pying two volumes. Thus if an atom of hydrogen occupies one 
volume, a molecule of hydrochloric acid will occupy two 
volumes. The same is the case w ith the molecules of all other 
gases and vapours. 

A molecule of water formed of 2 at. H and i at. O occupies 2 volumes. 

,, ammonia ,, 3 at. H and i at. N „ „ 

marsh gas „ <4 at. H and z at. C „ „ 

This list might be prolonged by taking as examples a large 
number of g^eous or volatile bodies belonging lx)th to mineral 
and to organic chemistry, and including chlorinated, broininated, 
and oxygenated compounds of the metalloids, and of a large 
number of metals. The countless volatile compounds of organic 
chemistry, hydrocarbons, alcohols, chlorides, bromides, organo- 

metallic compounds, compound ammonias, aldehydes, ketones 

all this legion of various compounds — conform toj the law of 
Avogadro and Ampere, their molecules occupyi ng two volumes 
if an atom of hydrogen occupies one volume. Hence it follows 
that the relative weights of two volumes represent the relative 
weights of the molecules, or the m o 1 e c u 1 a r w e i g h ts. To 
find these latter, therefore, it is sufficient to double the numbers 
which express the weights of a single volume, or of the unit 
of volume, that is to say the densities. The densities of gases 
nia^ be referred to that Of hydrogen as unity, and the atomic 
weights to that of hydrogen* The unit being then the same, it 
roUows that the numbers which express the double densities 
wferred to hydrogen will also represent the molecular weights. 


Chemists represent the constitution of molecules by formula;, 
each of which shows the number of atoms condensed u ithin the 
molecule. Now the molecular weights being known, it is very 
easy to deduce the foimulce from them, as these formula; must 
represent the number of atoms comprised in tu o volumes. Such 
is the relation which exists between the Law of Volumes and 
Chemical Notation. The rule of Avogadro and Amp6rc has, in 
fact, become one of the bases of this notation. There are, how- 
ever, certain exceptions to its generality, but they are probably 
more apparent than real. Sal-ammoniac, ammonium sulph- 
hydrate, phosphorus pentachloride, iodine trichloride, .sulphuric 
acid, calomel, amylene hydrobromide, and chloral hydrate, have 
vapoiir-deii.sities such that their molecules appear to occupy four 
volumes. Such, how ever, is not the ca.se ; and it may be .shown 
that the bodies in question do not volatilise without decompo- 
sition, but that, when they are heated, their molecules split up 
into two, each of which occupies two volumes. Being unable to 
analyse all the cases above-mentioned, I will confine myself to 
the last, viz., chloral hydrate, which -has given rise to a 
long discussion. 

The question to be decided is, whether this compound is or 
is not decomposed by conversion into vapour? If it really 
.suffers decomposition, it should be resolved into anhydrous 
chloral and water. That this decomposition really takes place 
may be shown by a method ba.sed on the theory of dissociation 
developed by M. H. Sainte-Claire Deville. 

Here is the case in a few words. \Vc have here in a tube a 
certain volume of the vapour of chloral hydrate under a certain 
pressure ; it is required to show that this vapour contains vapour 
of water. For this purpose we are about to introduce into it 
a body capable of emitting vapour of water, crystallised potas- 
sium oxalate, for example. If the atmosphere is dry, this salt 
will give off vapour of water just as it v ould in dry air or in vapour 
of chloroform at the same temj^erature, and it will continue to 
emit this vapour until the atmosphere shall have taken up a 
degree of humidity corresponding with that which is designated 
by M. II. Sainte-CIaire Deville the dissociation tension of the 
' hydrated salt in question. If, on the other hand, the chloral 
' atmosphere is moist, and exhibits exactly the degree of humidity 
just defined, the crystallised oxalate will not emit any water. In 
this first tube, then, we have the vapour of chloral hydrate ; the 
second contains vapour of chloroform. This latter is dry, and 
I am about to prove to you that the former is moist. In fact, 
the crystallised potassium oxalate which we are introducing into 
the chloroform tube will rapidly depress the level of the 
mercury by emitting vapour of water, whereas in the atmosphere 
of chloral hydrate it will not emit vapour of water, and con- 
sequently will not depress the level of the mercury. This show^s 
1 that chloral h)drate undergoes decomposition w'hen converted 
into vapour, and this supposed exception to the rule of Avo- 
gadro and Ampere vani.shes, like all the rest, when submitted to 
the lest of experiment. This rule appears, then, like a grand 
law of natuic, as simple in its enunciation as it is important in 
its consequences. 

Such are the considerations which I wished to lay before you 
on the physical and chemical constitulion of gases. Docs not 
this exposition seem to show that, of all the states which matter 
can assume, the gaseous state is the most accessible to our 
researches, and the best known — not, indeed, that we can affirm 
the certainty of the theoretical considerations which I have 
brought before you, for they are but probable. In the physical 
sciences nothing is certain but well-observed facts and their im- 
mediate consequences ; and, whenever we attempt to make these 
facts the basis of any general theory, hypothetical data are apt 
to mix themselves up with our deductions. In the present case 
the hypothe.sis consists in assuming that gases, and matter in 
general, are formed of molecules, and these latter of atoms. eNo 
one has ever .seen these molecules and atoms, and it is certain 
that nobody ever will see them. Does it follow then that w^e 
ought to reject or disdain this hypothesis ? By no means. Our 
theories may be verified in their consequences, and may thereby 
acquire a certain degree of probability. The theoiy under con- 
sideration has been subjected to this ordeal, and nothing has 
hitherto been found to contradict it. It is probable, indeed, tliat 
gases are composed of small particles moving fredy in space, 
with immense velocities, and capable of conununicating their 
motion by collision or by friction. It is probable that these 
molecules are diffiised in space in numbers so enormous that the 
most rarefied spaces still contain legions of them ; and it is this 
circumstance which explains the possibility of the movements of 
the radiometer. 
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Be this as it mayi the idea of Daniel Bernoulli has been deve- 
loped into a beautiful theory — the kinetic theory of gases — a 
theory which has shed a sudden clearness, an unexpected light, on 
matters which seemed to be veiled in the deepest obscurity. 
The molecules, as already stated, are invisible. Never- 
theless, attempts have been made to pene rate this invisible 
world by the force of scientific reasoning, and by an effort 
which does honour to the human mind, even if it be destined 
to remain barren. The illustrious authors of the kinetic theory 
of gases have sought to determine, not only the velocities of the 
gaseous molecules, and the prodigious number of their collisions 
during a unit of time, but likewise their distances, their abso- 
lute dimensions, and their number in a given volume. And 
here we arrive at results which bewilder the imagination, but 
which, in this lecture, I must not attempt to unfold. 

Permit me only to add that these great labours mark a resting 
place in our course, and are, perhaps, an approach towards the 
solution of the eternal problem of the constitution of matter — 
a problem which dates from the earliest ages of civilisation, and 
though discussed by all the great thinkers of ancient, as well 
as of modern, time^, still remains unsolved. May we not 
hope that in our own time this problem has been more 
clearly stated and more earnestly attacked, and that the labours 
of the nineteenth century have advanced the human mind in 
these arduous paths, more than those of a Lucietius, or even 
of a Descartes and a Newton. From this point of view, the 
discoveries of modem chemistry, so well expressed’*and sum- 
marised by the immortal conception of Dalton, will mark an 
e])och in the progress of the human mind ; and to one of the 
most important among these discoveries — that of the liquefaction 
of the gases — grateful posterity will for ever join the glorious 
name of Faraday. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Biologists will be pleased with the frank recognition of Dr. 
Foster’s services contained in the statute proposed by the Council 
of the Senate at Cambridge for the new Professorship of Physiology 
to be founded by Trinity College. It is to be permanently re- 
corded that Dr. Foster’s lectures have always been open to the 
entire University, and that he ^*has successfully promoted” 
the study of physiology. Thus the continued self-denying effort 
and enthusiasm which have in eight years developed a school of 
over seventy students, and which have called forth the original 
talents of a score of ardent young investigators, will find still 
fuller scope. We understand that Dr. Foster resolutely de- 
clined to sanction any arrangement by Trinity College to secure 
for him the first tenure of the professorship, preferring to leave 
the University perfectly unfettered in its choice. But the Coun- 
cil of the Senate, which is a thoroughly representative body, 
chooses to signify the inseparable connection of the work with 
Dr. Foster’s name by the very wording of the statute. I'he 
professor is to be elected by a board consisting of the Vice- 
Chancellor, of four members nominated by the Council, and four 
nominated by the Board of Natural Science Studies. One of 
each four must be neither resident in the University nor officially 
connected with it. 

The Cambridge mechanical workshops, organised by Prof. 
Stuart, bid fair to become of importance to research in the 
country generally, as well as in Cambridge. Prof. Stuart, on 
his own responsibility, has completely fitted up the workshops 
with all machinery necessary for the construction of philosophical 
apparatus. He has engag^ a number of the most competent 
workmen as teachers, and to construct apparatus required by 
professors and investigators who arc often deterred from re- 
searches because of lack of appliances or lime to make what 
they want. Classes are formed for the regular instruction of 
university men in the use of tools and the construction of 
machines, and these are attended at present by a dozen students, 
several of whom intend to become engineers. 

Mr. a. C. Haddon, of Christ’s College, has been nominated 
oy the Board of Natural Sciences Studies, Cambridge, to study 
at the Zoological Station at Naples during the ensuing season. 

Dr, Greenfield, of St. Thomas’s Hospital, has been 
appointed by Uie Senate of the University of London to succeed 
Dr. Burdon Sanderson as Professor of Comparative Pathology at 
the Brown Institution. 

The subscriptions already received or promised for the ex- 
tension of the buildings of University College, London, amount 
to upwards of 14,0004 
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By the will of the late Mr. Charles Randolph, engineer,' 
60,000/. has been left to the building fund of Glasgow 
University. 

The third annual report of the Johns Hopkins University, 
Baltimore, issued by President Gilman, is of the highest interest, 
and shows that the attempt to establish a purely philosophical 
university has been eminently successful. Our readers are no 
doubt familiar with the principles on which this institution has 
been based. It was not sought to add one more to the many 
colleges already existing in the United States, but to found a 
genuine university in which those who had the inclination and 
the capabilities would have every facility for carrying their 
elementary or collegiate .studies into the region of research in 
the various departments of human knowledge. The method of 
work has been carefully planned ; the best men obtainable have 
been got to superintend the work of the students, who are 
admitted only on showing that they are really able and willing 
to pursue the courses which have been arranged. It is a 
many-sided and active centre of the highest learning, and cannot 
but have an invigorating result on science in all its depart- 
ments in the United States. We would recommend those of 
our readers interested in the higher education to procure a copy 
of this report, which deserves a more detailed notice than we 
have space for. 

The Budget for Public Instruction will be deposited this week 
in the Bureau of the French Chamber of Deputies. A large 
increase is asked for in favour of public instruction. The credit 
granted uill exceed two millions sterling. In 1823 it was only 
two Ihou'-nnd pounds, consequently in a little more than half a 
century it has been multiplied a thousand-fold. M. Bardoux 
will propose the creation in each department of a high school for 
popular education according to the models which have proved sc 
successful in Paris. The benefit of the organisation realised in 
the capital will be extended to the whole of France if the 
scheme of the active minister is adopted, as will most probably 
be the ense. 

At Stockholm the “ Free” University was opened on October 
14 last. The funds collected for its foundation now reach the 
sum of 820,000 Swedish crowns. It i-> intended to establish a 
similar university at Gothenburg. 


SCIENTIFIC SERIALS 

77 ie American Journal of Science and ArtSy October. — Besides 
two valuable papers by Professors Mayer and Draper, reproduced 
in our columns, we have here an account of the curious artificial 
mounds of North-Eastern Iowa, by Mr. McGee. They consist 
of tumuli, smaller conical mounds, embankments, and animal 
mounds, and from numerous measurements the builders seem 
to have used a unit which either wa.s, or grew out of, the pace 
or yard. A slow southerly migration of the mound-builders is 
.supposed to explain the evident increa.«:e in geometrical know- 
ledge attested by various works found in passing across the 
United States from north to south. — Prof. Young furnishes 
details of observations of the Princeton Eclipse Expedition. — 
The flour-mill explosion at Minneapolis in May was probably due 
to the running dry of a .‘•et of stones which ground middlingfs 
one of six sets discharging into a spout which communicated 
with a dust -house. Mr. Peckham studies the case, pointing out 
that there is greater danger with middlings, because it is dryer, 
and is ground at a higher temperature, and finer. The dry 
stones may heat the last part of the grist remaining, sufficiently 
to make it like tinder, so that it readily ignites on receiving a 
spark from the stones. The practical problem is how to prevent 
or detect dry stones, especially those for middlings. — Mr. Becker 
indicates the rationale of correction for vacuum in chemical 
analysis. — Prof. Smith writes on the composition of the new 
meteoric mineral, Daubreelite, and its frequent, if not universal, 
occurrence in meteoric irons. — Prof. Watson gives a more 
careful determination (than previously) of the intra-Mercurial 
planets. 

Annalen der Physik und Ckemie, — No. 9, 1878. — The 
excitation of electricity on contact of solid and gaseous 
bodies, forms the subject of an opening paper by Herr 
Bcetz, who thinks the case is either one of differences 
of tension! produced by different conducting liquids, or of 
change of metals by gases which have ceased to be in the 
gaseous state, either through occlusion in the metals, or con- 
densation on their surface. — From experiments on production of. 
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calvanic currents by streaming of luimds through tubes, Herr 
Dorn infers that the motion of the liijuid in itself produces no 
considerable pai t of the electromotive force observed ; the in- 
fluence of the tube wall, on the other hand, is undoubted. —Herr 
Wiedemann shows that an examination of magnetic behaviour of 
iron oxide salts is well adapted for determining with accuracy, even 
quantitatively, their dissociation in solutions at different tempera- 
tures, the conditions of their fixation by acids, and their exchange 
with other salts. — In the first portion of an inquiry into the 
<livergences of some gases from Boyle’s law at o'^ and 100®, licit 
Wink clmann gives an interpolation formula, expressing this diver- 
gence in the case of ethylene, — A new proposition in the theory of 
diffraction proved by Herr Frolich, is, that with small angles of 
diffraction, the kinetic energy of the incident light for an aperture 
of any shape is equal to the kinetic energy of the diffracted light. 
— Some experiments on the nature of the i)hascs and change 
cjjnposition in telephonic transmission are described by Herr 
Hermann.— There are also notes on the relation between refrac- 
tion equivalent and wave length, and on excitation of electricity 
by pressure and friction. 

Journal of the Franklin Institute^ October. — This contains a 
short account by Prof. Henry Draper, of his eclipse observations 
at Rawlins, Wyoming Territory, together with a photograph 
of the corona, showing the unecjual distribution of its matter in 
the plane of the ecliptic and ray-like forms towards the poles of 
the sun. — Mr. Bell furnishes an account of the now historic 
“Camel” locomotive engine of Ross Wmans, built in June, 
1848. It first practically demonstrated the superiority of the 
eight-w'heel connected engine for heavy traffic ; it had also an 
inclined firebox, and other features of novelty. — The new sys- 
tem of electric lighting by Profs. Thomson and Houston, »is 
describe 1, consisting in causing one or both the carbon elec- 
trodes to vibrate to and from each other, fo that the effect of 
the Ufht produced is continuous. This allow.s of a feebler 
current being used. — Mr. Ishcrwood analyses some Scotch 
experiments on economic vaporisation of water and expansion 
of .steam. 


SOCIETIES AND ACADEMIES 

London 

Linnean Society, November 7. — Prof. Allman, F.R.S., 
president, in the chair. — Sir Joseph D. Hooker, C.B., 
presented to the Society, in the name of a committee of 
gentlemen, a portrait of the Rev. M. T. Berkeley. A great 
matted mass in sheet of a Chara {Nitella sj). ?) was exhibited 
by Dr. Thos. Boycott. It had been got from a dried-up pond 
in St. Leonard’s Forest, Sussex, June, 1877 J within its-meshes 
many interesting microscopic forms were obtained. — Mr. Thos. 
Christy next called attention to living specimens of West 
African indian-rubber trees, the Urostignia Vo^eliiy and an- 
other undetermined species recently arrived. He likewise showed 
the fruit, flower, and leaf in spirit, with a dried ball of the gum 
of the commercially valuable Landolphia florida, — Dr, Maxwell 
Masters read an extract from a letter of Dr. Beccari describing 
a gigantic Aroid found by him in Sumatra, side by side with 
the Rafflesia arnolii. The species has a large tuber 5 feet round, 
from which is pushed up a single leaf, with a long, stout ])etiolc, 
the divided blade covering an area of 45 feet, or 15 metres. — 
Dr. R. C. A. Prior .showed a specimen of Colletia cruciata in 
blossom, grown out of doors in Somersetshire by the Rev. W. 
Sotheby. — “ Notes on Euphorbiaceie,” by Mr. G. Bentham, read 
in title, was a paper treating of the history, nomenclature, syste- 
matic arrangement, and the origin and geographical distribution 
of this remarkable order of plants. Among Dicotyledon^, 
Euphorbiacem stands fourth in point of numbers, having above 
3000 species and 200 genera. In investigating the origin of the 
■order the geological record, unfortunately, is of no assistance. 
Their; evident, generally tropical nature, [is a striking feature, 
And, judging from various data, it is conjectured that their 
most ancient home was in the old world. Their affinities have 
repeatedly been discussed by botanists, but though there are 
individual genera which may exhibit some one character sup- 
osed to ally to other orders, yet no real connection has hitherto 
een pointed out. Their isolation is produced, not so much by 
Any one special character, as by a special combination of several. 
As to position in the linear series, imless the order be broken up, 
practically it must remain among the Monochlamydese, in spite of 
^occasional presence of corolla in some forms. The author has a 
most interesting chapter on nomenclature and .synonymy, well j 


worthy the study and serious attention of biologists generally 
—Mr. Lewis A. Bernays, m a letter to the secretary, records the 
undoubted existence of Carpesium cernuum^ in Queensland, and 
suggests its being indigenous there.— In a paper given in abstract, 
“ Descriptions of New lleiniptera,” by Dr, F. Buchanan \Vhite* 
the diagnosis of 2 new genera {Hclenus and AV(>?r/w) and 17 new 
species are entered. These mainly are the results of Prof, 'rrail’s 
late exploration of the regions bordering the River Amazon. — 
Mr. Alfred W. Bennett read a communication, “Notes on 
Cleistogamic Flowers; chiefly of Oxaiis^ and Tmpatiens.'' 

According to him there' are two kinds ; — (i) Those w'hich hardly 
differ from the j?erfcct open flowers, other than the partial or 
entire sui>pre.ssion of the corolla, and the closing of the enlyx 
( - homocleistogamic) ; and (2) those with a distinct modification 
in the flow'er to aid self-fertilization ( = hetcrocleistogamic). He 
was at first disposed to regard those two kinds as having 
arisen, one by degradation, the other by a rudimentary form 
of the organ : but subsequent examination convinced him 
that both kinds owe their origin to degradation. In the 
extreme cleistogamic flowers a large numlicr of organs have 
been correlativcly modilied. Most interesting phenomena occur 
in the mode of emission of the pollen tubes, these travelling 
through the air in a straight line from the anther vertically 
upwards in Oxalis^ horizontfiliy in others, and creep along the 
surface and even back of ovary in Viola canina. An unseen 
agency directs, for none wander w ith uncertainty ; and this is 
all the more remarkable because, when not in proximity to the 
stigma, the pollen grains protrude their tubes in all possible 
directions. — The Rev. G. Ilenslow orally delivered the gist of a 
paper “ On the Absorption of Dew and Rain by the Green Parts 
of Plants” {tide Science Notes). — The Rev. W. W. Fowler and 
Messrs. Wilfred Huddlestone and T. M. Shuttlcworth w’cre 
elected Fellows of the Society. 

Chemical Society, November 7.— Dr, Gladstone, j^resident, 
in the chair. — The following papers were read : - Contributions 
from the Laboratory of Tokio, Japan. On the red colouring 
matter [of the Lithospermum er^'throrhizofty by M. Kuhara. '1 he 
purjde colouring matter was prepared from the root by extract- 
ing with alcohol, purifying by treatment wutli lead acetate, &c. ; 
it forms a dark, resinous, unciystalli/able mass, wdth a metallic 
green reflection, soluble in alcohol, ether, benzol, almost in- 
soluble in wMter; it rcsemliles in some respects aiichurin, the 
colouring matter from alkanct. A bromine and a chlorine 
compound were prepared, — A second report on some points in 
chemical dynamics, by C. R. A. Wright, and A. r. Luff. 
The authors have continued their previous research and have 
determined the temperature of initial action of carbonic oxide, 
hydrogen, and carbon on various oxides of iron, manganese, 
lead, cobalt, and nickel. They find that the general law holds 
good, that the temperature of the action of carbonic oxide 
lies below that of hydrogen, which again is below that of carbon; 
this rule appears to be a special case governed by the general 
law that CiCtens paribus the greater algebraically is the heat 
evolution taking place during a reducing action on a metallic 
oxide, the lo\ver is the temperature at which the action is first 
noticeable during a few minutes’ action. — Note on the con- 
btilulion of the olefine produced by the action of zinc upon 
ethylic iodide, by iJr. Frankland and Mr. Dobbin. The gas 
given off was .passed through a cohol and sulphuric acid, and 
then absorbed by antimonic chloride; on heating with water and 
distilling a chloride was obtained, boiling at 83" C. ; it was 
therefore cthylenic, and not ethylidenic chloride.— On the 
occurrence of certain nitrogen acids amongst the products 
of the combustion of coal gas and hydrogen flame.s, by 
L. T. Wrigdit. The author proves that the origin of the 
nitrogen acids found in the condensed water procured by 
Imrning coal gas or hydrogen in the air is ammonia, either 
free or combined, no such acids being produced when the 
gases are carefully freed from ammonia. — On the action of 
bromine upon sulphur, byj. B. Hannay. — Researches on dyeing. 
Part 1 . bilk and rosanilin, by Dr. Mills and Mr. G. 'Fhomson- 
The authors have investigated the nature of the transaction which 
occurs when a vat is exhausted of its tinctorial ingredients. The 
experiments consisted in immersing a con.stant area of white silk 
in a solution of a rosanilin salt at a constant temperature for 
varying times, and then determining the loss of strength of the 
rosanilin solution. — Comparison of the actions of hypochlorites 
and hypobromites on some nitrogen compounds, by H, J, H. 
Fenton. The compounds .selected w'erc, ammonium carbamate, 
guanidine, and biuret. — Notes on two new vegeto-alkaloids by 
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F. von Muller and L. Rummcl. The authors have prepared 
alstonin from the bark of alstonia constricta, and duboisin from 
the leaves and twigs of duboisia myoporoides ; the latter closely 
resembles piturin. — On the determination of lithia by phosphate 
of soda, by C. Kammelsberg. The author confirms his previous 
results as to the formation of a double salt of sodium and lithium 
phosphate and the consequent inaccuracy in lithia determina- 
tions made by Mayer’s method ; he also gives some analyses of 
lithia micas. 

Physical Society, November g. — Prof. G. C. Foster, vice- 
president, and afterwards Prof. W. G. Adams, president, in th- 
chair. — The following candidate was elected a Member of the 
Society ; — Sir Frederick Elliot. — Prof. W. G. Adams explained 
a simple appliance made by Mr. S. C. Tisley for exlubiting 
the coloured bands due to interference with thick plates. The 
bands due to regular reflection and refraction were produced by 
two thick plates nearly parallel to each other and fixed in a brass 
box with rectangular apertures on its flat faces so that the light 
fell on the first plate at an angle of 6o°, the whole apparatus being 
of a convenient size for the waistcoat pocket. On a previous 
occasion (June 23, 1877), Prof. Adams exhibited these bands to 
the Society, but not in a portable form. The elliptical interfer- 
ence bands, due to the scattering or diflusion of light at a point 
on the front surface of one of the platen, were shown by means of 
a precisely analogous arrangement, except that the inclination of 
the plates to each other was somewhat greater ; in this case the 
interference bands, formed by reflection and refraction, fall 

in another direction, so that they are not received by the eye ; the 
diffusion interference fringes obtained were clearly visible when 
thrown on the screen. They arc formed by rays once diffused 
from points on the first surface and afterwards regularly re- 
flected and refracted from the front and back faces of the two 
plates in succession. Prof. Adams pointed out that this instni- 
ment would form a convenient means of obtaining polarized light 
in cases where the length of a Nicol’s prism is objectionable, 
for instance, under the stage of a microscope ; the light will 
be completely polarized if the plates be placed to receive the 
light at the polarizing angle, and the field will be much brighter 
than when a plate of tourmaline is employed. — Prof. W. F. 
Barrett exhibited and ex])lained Edison's microtasimeter and 
carbon telephone. These have been recently described in 
Nature. In the course of a brief recapitulation of the history 
of these instalments, he referred to J)u Moncel’s early observa- 
tions, published in 1856, that variations in the resistance of a 
circuit can be produced by varying the pre'=surc on metallic 
surfaces in contact, and after referring to Clcrac’s plumbago 
rheostats he stated that Edison was probably the first to apply 
the diminished resistance of carbon under pressure to a practical 
use, which he did early in 1877 in his carbon relay, the pro- 
genitor of the carbon rheostat, micro-lasimeter and carbon tele- 
phone. In all he uses compressed lampblack, a button of which 
may be formed as follows. The wick of a paraffin lamp having 
been cut so that it smokes, a quantity of lampblack is formed in 
the chimney ; the lower portion, which has the more intense black 
colour, is collected from time to time, and all brown particles 
must be carefully removed, since they offer a greater resistance. 
The mass is compressed into a disc about the size of a sixpence, 
crushed, passed through a fine sieve, and again compressed, and 
this operation may be two or three times repeated in order to attain 
to perfect uniformity. The original form of tasimeter, in which 
the hard rubber or other substance was placed horizontally, has 
been modified so that the whole is vertical. The carbon button 
rests on a smooth metallic surface in connection with a binding 
screw, and a similar conducting surface rests upon it leading to 
a second binding screw. A strip of hard rubber i inch long, 

J inch wide, and inch thick, is supported vertically above it, 
its upper end being attached to a fine screw worked by a tangent 
screw with graduated head. The whole is inclosed in a heavy 
conical brass box. Prof. Barrett suggested that it would be pre- 
ferable to make this jacket cylindrical, and that the whole should 
be inverted, because the weight of the strip on the button is 
found to prevent the needle of the galvanometer returning at 
once to zero. Employing one Daniell’s cell and inserting a 
shunt, Wheatstone’s bridge, and resistance coils in the circuit, 
it was shown that the hand, at some distance, caused a consider- 
able deffection, and Prof. Barrett stated that in a still room the 
instrument becomes so sensitive as to be almost unmanageable. 
By replacing the hard rubber by a strip of gelatine varnished on 
one side, a very slight change in the hygrometric state of the 
atmosphere can be detected by the absorption of moisture 
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causing expansion of the gelatine, and, therefore, compression 
of the carbon. Its action as an aneroid baroscope was suggested 
by Prof. Barrett, the button being associated with an exhausted 
box. He pointed out that before the tasimeter can be used as 
a measuring instrument, experiments must be made in order to 
ascertain the exact relation between the resistance of carbon and 
the pressure to which it is subjected. 'Phe carbon telephone, full 
particulars of which will be found in Nature, vol. xix. 
p. 12, was next described, and Mr, Adams, Mr. Edison’s 
assistant, now in England, exhibited a complete transmitting 
apparatus, with call, &c. A very ingenious and simple form of 
.shunt, received from Mr. Edison with the tasimeter, de>ervcs 
mention. A row of brass studs fixed on a board are united by 
plugs, so that if the current enters at one end it can pass out at 
the other without meeting with any appreciable resistance. But 
if a plug be removed it throws in about 4 inches of a resisting 
wire wound over two rows of pins, underneath the board, one 
row of which is in metallic connection with the studs ; thus the 
entire length of wire is in circuit when all the plugs are removed. 
Finally, Prof. Barrett mentioned that a communication has just 
been received from Mr. Edison .stating that he has succeeded in 
arranging an efficient receiving instrument in which no form of 
magnet is employed. — Mr. Ladd then .showed several forms of 
electric lamp arranged so as to render the use of clockwork 
unnecessary. In that known as Wallace’s workshop lamp the 
spark passes between the edges of two plates, the lower one 
being fixed while the upper one is raised to a suitable distance by 
an electro-magnet brought into action immediately on the passing 
of the current. A second form, in w’hich an annular magnet 
was employed, acted on the same principle, the armature carrying 
the upper plate being specially arranged so as to give a maximum 
of attractive force. In the third form, the V-lamp, two rods of 
graphite were inclined at an angle of 45* to the vertical, resting in 
contact on a piece of china. Immediately on the current passing 
an electro-magnet is caused to act, and, after the rods have been 
firmly gripped, they are separated and the .support removed. 
Should the circuit be broken they will at once fall together. 

Vienna 

Imperial Academy of Sciences, October 10. — The deaths 
of Dr. Rokitansky and Prof. Tomaschek were referred to. — The 
following among other papers were read : — The dolomite ridges of 
South Tyrol and Venetia (Ileft 2 and 3), by Dr. Mojsisovics. — 
On electric penetration of glass, by Prof. Mach. — On the relation 
of diffusion-phenomena to the second proposition of the mechani- 
cal theory of heat, hy Prof. Boltzmann. — Calorimetric research 
on the heat of combination of carbonic acid gas and ammonia 
gas, to carbonate of ammonia, by Herr Lecher. — Action of 
radiant heat of the sun on a body in shade — time of occurrence of 
maximum temperature, by Herr Schlemiiller. — Description of 
a telescope, by means of which, with one objective, you may 
point on two objects simultaneou.sly, one distant, the other near, 
(scaled packet) by Herr Schneider. — Physical experiments, by 
Dr. Gro.ss. — Distance reflector with precision-reading, by Herr 
Kiiczcra. — Discovery of a comet, by Mr. L. Swift. — Meteorite 
fall at Tieschitz in Mahren, July 15 last year, by Herr Tscher- 
mak. — Development- history of the prothallium of Scolopendrium 
vulgare, Sym., by Dr. Beck. 
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RAMSAY^S MANUAL OF BRITISH GEOLOGY 

The Physical Geology and Geography of Great Britain : 
A Manual of British Geology, By A. C. Ramsay, 
LL.D., F.R.S., cSic., Director-General of the Geological 
Surveys of the United Kingdom. Fifth Edition. (Lon- 
don : Edward Stanford, 1878.) 

well-known work has now reached its fifth 
-L edition, and has undergone such changes that it 
may be almost regarded as a new book. Not only has 
the quantity of matter in it been almost doubled since 
the last edition, and its bulk and price augmented in 
the same proportion, but its plan has been very greatly 
modified, as is indeed indicated by the second title now 
prefixed to it. 

The original work was justly deserving of the very 
great success which it achieved. It consisted of a cor- 
rected report of one of the well-known series of lectures 
to working-men delivered by the author in his capacity 
of Professor of Geology in the Royal School of Mines, 
at the Museum in Jermyn Street; and it was a model of 
clear exposition of a branch of science by one who was a 
master of his subject, and who at the same time had 
acquired great experience and skill in presenting it to 
popular audiences. Probably no better introduction to 
the principles of geology could possibly be recommended 
to the English reader than this little book of Prof. 
Ramsay’s. 

We must confess to feeling that this complete re- 
modelling of the plan of a work that has already proved 
so successful, is a somewhat hazardous experiment. The 
original chapters of the book, which still retain the cha- 
racteristics of popular lectures, do not always harmonise 
in style with the portions that were primarily intended 
for the pages of an encyclopiedia. Indeed, as is admitted 
in the preface, the book now consists of two distinct 
works fused into one, and the reader is again and again 
reminded of the fact by somewhat awkward transitions 
and by abrupt changes in style and in the mode of treat- 
ment of the subject. 

In almost every other respect we find the work to be 
worthy of the highest praise. The clearness and general 
accuracy of the information imparted by the book are as 
conspicuous in this as in the earlier editions, and Prof. 
Ramsay amply proves that he has not lost the most im- 
portant gift which a teacher can possess, that of com- 
municating his earnestness and enthusiasm to his readers. 
Many of the questions treated of at considerable length 
are of a somewhat controversial character, and the author 
has again and again to remark that he is teaching, not 
the universally accepted facts of the science, but the 
views which he himself has been led after long and care- 
ful study to adopt, and which he is sanguine enough to 
believe will be eventually accepted by all his brother 
geologists. Prof. Ramsay has certainly the merit of never 
being uncertain or hesitating in his convictions, and those 
who differ from, equally with those who coincide in opinion 
with him, will be glad to have the opportunity of reading 
his latest and most perfectly matured deliverances on ques- 
tions in the discussions upon which he has long taken a 
VoL. XIX.— No, 474 


very prominent part. We are bound to say that in respect 
to these matters he writes \\ ith the most perfect candour 
and is ever ready to admit that there are subjects in which 
the timidity or caution of other geologists does not permit 
them to follow him in his bold generalisations. 

The space at our disposal will not permit of our enter- 
ing into detail on the numerous interesting cpiestions 
suggested by a perusal of this book. The author’s 
' attempts to picture to the mind of his readers the 
ancient physical geography of our portion of the globe 
during successive geological periods may be cited as 
among the most graphic pieces of writing, and at the 
same time the most valuable portions of the work. Here 
Prof. Ramsay is evidently entirely in his clement; he 
wTites with an enthusiasm which is perfectly contagious, 
and his arguments, if not always sufficient to carry con- 
viction, are at all times worthy of serious consideration. 

We cannot resist quoting Prof. Ramsay’s latest views 
on the important and^much-vexed question of the classi- 
fication of the Cambrian and Silurian rocks. On this 
subject he remarks ; — 

“ If these strata were to be classified for the first time 
in England, with my present knowledge, 1 would divide 
them into three, as the most convenient method. The first 
series would include the purple and green grits and slates 
of the Longwynd and Wales, and range upwards as high 
as the top of the Tremadoc slates; the second would 
range from the base of the Arcnig slates to the top of the 
Bala or Caradoc beds ; and the third from the base of 
the Upper Llandovery beds to the top of the Ludlow 
rocks.” 

It is true that after this statement, which is in such 
perfect harmony with the results arrived at by palaionto- 
logists in Bohemia, Scandinavia, America, and our own 
country. Prof. Ramsay announces his intention of still 
adopting the nomenclature of Murchison and the Geo- 
logical Survey, which he admits to be “ old-fashioned ; ” 
but he states that his reason for doing so is simply 
that this plan will be the most convenient for those 
who wish to consult the geological maps and sec- 
tions published by the Government. As the date fixed 
for the completion of the Government Survey is now- 
passed, we may perhaps hope that the Director-General 
will be able to devote his attention to the much-needed 
reform of that old-fashioned classification and nomen- 
clature. At all events, every geologist will be gratified 
by learning from so high an authority that any difference 
which may now exist concerning the classification of the 
older palaeozoic rocks is mainly one as to the employ- 
ment of certain terms, and that on the actual facts of 
the case something like substantial agreement has at 
last been arrived at. 

On another question, that of the date of the earliest 
traces of human workmanship in this country. Prof. 
Ramsay’s remarks are certainly not calculated to give 
quite so much satisfaction to his readers, He writes : — 
‘‘ The antiquity of man being thus clearly established, it 
becomes obvious that his advent into our are.i was either 
of pre-glacial or of inter-glacial date. I say inter-, 
glacial, because Mr. Skertchly has lately discovered 
paleolithic flint implements in certain brick-earths. 
Similar, and I believe identical, brick-earths underlie the 
* chalky bouldcr-cJay’ in the neighbourhood, the boulder- 
clay having been removed by denudation from tha^ 
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portion of the brick-carth in which the implements were 
found at Botany Bay, near Thctford, in Suffolk. The 
announcement at once provoked strenuous opposition, 
and therefore, on a tour of inspection of Mr. Skertchly’s 
work with Mr. Bristow, we took care to examine into this 
point. The result was that I satisfied myself of the 
truth of Mr. Skertchly’s observations that the implement 
bearing brick-carth in places underlies a boulder-clay, 
which, in his opinion, not of the earliest date, in which 
case the men who made these tools must have been of 
inter glacial age.” 

The “strenuous opposition” to which Prof. Ramsay 
refers, was directed, it wall be remembered, not against 
the possibility of himrin remainsbeingfound under glacial 
deposits, but against such a conclusion being accepted 
without (he clearest and most irrefragable evidence being 
addiucd in its support. And it must be borne in mind 
that a number of most competent observers have exa- 
mined tlie sections in question, and have arrived at con- 
clu'.ions directly opposed to those announced by the 
ufficern of the Geological Survey. When, therefore, our 
author, still speaking of this question of the contempo- 
raneity of man with the glacial epoch, goes on to exclaim : 
“ Perhaps we cannot prove it, but there is nothing im- 
probable in the hy^pothesis, and I am not the only one 
who believe *1 it,” we cannot help entertaining the feeling 
that tins i.'. hardly the spirit in which a scientific question 
should ]jc treated, and that the method which he adopts 
is one scarcely calculated to carry conviction to the mind 
of any com] ictcnt judge of the matter. 

In laying down this book wx cannot refrain from once 
more expressing our opinion that it is a w'ork of the 
highest value, and one worthy to take a foremost place 
among popular manuals of science. The illustrations are 
excellent; the wmodcuts, by Mr. Sharman— giving a very 
faithful re]irescntation of species which have been selected 
by Mr. Etheridge as characteristic of the several forma- 
tions— arc quite new, and some views of scenery have 
also been added to those contained in former editions of 
the b )() .. The little geological map of Great Britain, 
which we arc glad to see reproduced, is a marvel of clear 
and accur.ite ])rinting in colours, and well sustains the 
rcputatiun of the publishing firm which has produced it. 


FLORAL DIAGRAMS 

Construirt und crLiutcrt von Dr. A. 
W. Eichler, Professor der Botanik an dcr Universilat 
Kiel. (Leipzig : \V. Engclmann. Theil i., 1876, 
Theil ii., 1878.) 

T his book supplies a w^ant that every real student of 
s\st(. malic botany must ha\c felt. The introductory 
chapters arc devoted to an inejuiry into the morphology 
of the dower and its parts, and the inflorescence ; while 
the subsequent chapters arc a full exposition under the 
head of catli family and order of the floral type and its 
most important modifications. Preceding each order is a 
list of the most important w^orks bearing on it, and every 
quotation is accompanied by a full reference. Hence the 
book is both a Thesaurus of the literature of its subject, 
and 1 loroovcr a Prodromus of phanerogamic morpholog\% 
Despiie the modest title, the vegetative arrangements are 
explained wherever they present interest, and the same 


ungrudging pains are often extended to fruit and seed. 
Unlike too many authors Prof. Eichler is utterly free 
from provincialism. He cites as freely and constantly 
foreign botanists as those who have used the German 
language. Unfortunately we are but poorly represented, 
for morphological research is all but unknow’n in Eng- 
land, and is untaught by both our sw^arms of botanical 
lecturers and the great institutions which are the outward 
and visible sign of what Government recognises as 
botany. The medical curriculum has overborne original 
teaching by the former, the herbarium has stunted all 
else in the latter. Hence few of our botanists are able, 
like an Eichler or a Baillon, to check observations on the 
adult flower, with its parts distorted by drying and soak- 
ing, by their own knowdedge of the growth of the living 
plant. Even the greatest sagacity and experience must 
be at a loss sometimes from this weakness in the very 
foundations of their work. For this reason one regrets 
the more that Eichler makes not a single reference to the 
works of Griffith, perhaps the greatest botanical genius 
England ever possessed, who found out for himself the 
value of developmental research and worked out many a 
flower by its aid. 

A word on the method of Eichler. The actual editor 
of the “ Flora Braziliensis,” he adds to his thorough 
knowledge of morphology proper a rare acquaintance 
with systematic botany. Hence he belongs to no 
school, though awake to the value of w’orkers in more 
limited fields, in all of w hich he himself has done good 
service. A firm evolutionist, he accepts the testimony of 
syslcmatist, anatomist, tcratologist, organogenist, and 
histogenist, and believes that all of these can in turn 
shed light on doubtful points. Hence his opinion must 
be rcspcctfull) considered by those who differ from it, and 
it is worth w'hile to note a few of his conclusions. 

He regards the nature of the “calyx tube’^ as vary- 
ing with the order; truly reccptacular in Rosaceae, for 
instance, it is, partly at least, appendicular in some 
cases. The petals of Primulacex arc regarded as true 
petals, and not as appendages of the stamens, a view 
wdiicb our descendants wall have forgotten or unearth 
with the lazy amusement with which we look on some of 
the naif theories of our ancestors. The nature of the 
placenta and ovule is a more difficult question, and our 
author, who, in the preliminary chapters of Part i., pub- 
lished in 1876, held it essentially variable, has been led 
chiefly by Celanowsky’s arguments to regard it as in all 
cases an outgrowth from the carpcliary leaves. Similarly^ 
the ovule, regarded in the First Part as a bud, is now 
viewed as an emergence. ( )f course the last word is not 
yet said on these points, but it is worth noting that 
Warming also avows his final conversion by Cclakowsky, 
in his brilliant paper on the ovule in the first volume of 
the AiuiaJcs des Sciences NaturcUes ior 1877 ; and Eichler 
is at one with Warming in adopting Brown’s view of the 
female flower of Gymnosperms. It is much to be regretted 
that this point was not really discussed at the late con- 
gress in Paris, or that its principal advocates do not 
answer the latest arguments in its favour. But the ques- 
tion cannot at all be regarded as settled. 

The cup of Euphorbia is regarded as an inflorescence ; 
but though the pros and cons are fairly stated, no new 
light is shed on the matter. 
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Enough has been said to show the extreme value of the 
book to the scientific botanist. May its teachings quicken 
sound study in England. Marcus M. Hartog 


OUR BOOK SHELF 

Manuel du Voyageur, Par D. Kaltbrunner, Membre de 
la Soci< 5 td de Geographic de Geneve. (Zurich, J. Wurster 
und Editeurs. Paris, C. Rheinwald und C‘®, 1879.) 

A GREAT difficulty of writing a treatise for the use of 
travellers, on ‘‘What to Observe,*' lies in the impossi- 
bility of presenting to the imagination an ideal average 
traveller to address. If the great mass of intending tra- 
vellers had much the same amount of scientific knowledge 
and were well grounded in the elements of science gene- 
rally, a very useful and compact work might, no doubt, 
be composed. But as a matter of fact such persons are 
usually very ignorant, or variously ignorant, and a 
book fitted to instruct the whole of them must omit 
none of the more elementary considerations, and there- 
fore would assume the shape of a collection of encyclo- 
paedic treatises. It is hard to define the level of previous 
knowledge to which “ Kaltbrunner*s Manuel du Voyageur” 
is best adapted. Every reader is sure to think it too 
diffuse for his own wants in some parts, neither deep nor 
full enough in a great many, and probably beyond his 
depth in others ; but take it all in all, it is perhaps better 
adapted for persons of moderate culture than any similar 
book that could be named. It is beautifully got up, with 
abundant illustrations, and to say the least, would be often 
useful for reference and as a reminder. The range of its 
topics is wide enough to touch the interests of everybody, 
and it would be a capital present to give to a friend 
bound for foreign parts. Considerable space is allotted 
to subjects connected with social life and other anthro- 
pological questions. 

There seems to be some irony in the fact that when the 
world is so nearly explored, manuals for the use of tra- 
vellers should begin to appear. They were greatly 
needed many years ago, when the Admiralty Manual 
had the field nearly all to itself, but now that the need 
IS less, these works are at last composed in abundance. 
The present one, however, is by no means intended to 
supply the wants of those travellers only who arc explor- 
ing unknown countries, much of it being applicable even 
to home districts. It is less solid and more compre- 
hensive than the recent German publication, “Anleitung, 
ilcc.,” by Neumayer. 

Fleasant Ways in Science, By R. A. Proctor. (London : 

Chatto and Windus, 1879.) 

Ui' this book, which has been sent me for review, I can 
truly say that it is an excellent specimen of what has been 
well called (I forget by whom) Paper Science. A very 
lew quotations will amply justify this verdict. 

At pp. 8, 152, 1 find “heat" several times standing 
for “ temperature.” But the author (in these columns, 
vol. xvi. p. 227) insisted that 

What mathematicians call the moving force exerted by the 
earth on the moon is eighty-one times greater than the corre- 
si>onding force exerted by the moon on the earth." 

To put “heat" for “temperature” is after all not 
very strange for one who puts “moving force" for 
“ accelerating force." 

In the account given of the experiments of Andrews 
and Tail on ozone, the action of “ iodine” is given as 
that of “mercury" : and the now-received idea of the 
nature of ozone — though twice mentioned in the paper 
referred to — is described as a “beautiful" and “in- 
geniously conceived" hypothesis suggested after the 
publication of the paper (pp. 351-2). 

The following passage, which refers to friends 'of my 
own, 1 quote without comment : — 


7t 


“ no one, 1 think, would believe so ill of his 

fellow-men as to suppose for one moment that advan- 
tage could be taken of the sympathies which have been 
aroused by the Indian famine.^ or which niay from time 
to time be excited by the record of great disasters by sea 
and land, to advocate bottomless schemes merely for pur^ 
poses of personal advancement. We must now, perforce.^ 
believe that those who advocate the erection of new 
observatories and laboratories for studying the physics of 
the sun have the most thorough faith in the scheme which 
they proffer . (p. 51). 

From p. 194 I gather that I know nothing about the 
motion of waves, and p. 240 proves me equally ignorant 
of voltaic electricity. I cannot read any more. 

P. G. T. 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ §r 
to correspond with the writers of rejected manuscripts. No 
notice is taken of anonymous communications, 

\The Editor urgently requests correspondents to keep their letters as 
short as possible, 7 he pressure on his space ts so great that it 

is impossible othemvise to ensure the appearance even of com- 
munications containing interesting and novel facts,\ 

Receiving Telephones 

I HAVE roughly tried tvo experiment'; vhich soemed likely 
to supply new forms of receiving telephones, and have had such 
partial success as seemed satisfactory in preliminary trials. As 
I have not time to continue the experiments I request the inser- 
tion of this note in the pages of Nature, in the hope that some 
one ehe v ill follow the matter up. 

In one experiment a spiral wire (I used German silver, but it 
maybe of any material) was wound closely so that the spires 
were in contact, or nearly so. One end of the sjnral was fixed 
and the other end attached by a thread to the middle of a small 
parchment drum-head, such as is sold by the toy-nnakers for 
thread tcle]>honcs. A slight tension was put on the thread to 
draw the spires of wire slightly asunder. The spiral wire was 
then made part of a circuit, including one or two cells ( f Gri ve’s 
battery and a line w ire going to anotlier room. By this appa- 
ratus such sounds as the «:craping on a file were satisfactorily 
heard, although the sjnral was only one coil of about an inch 
long. It will be observed that in this arr.'ingemcnt then* are no 
magnets ; the whole effect is jirodiiced by the varying induction 
of the current upon itself. The ajiparatus could obviously ])e 
rendered more efficient by using a longer spiral, or a c«>il con- 
sisting of a number of concentric spirals not quite in contact, so 
as to allow' small motions to exist. The induction n’i;-bt be 
still farther increased by using a spiral of two wires, so'lliat a 
pow'eriul local current might be kept up in the alternate spues, 
while the varying line-current is jiassiiig through the inter- 
mediate ones. Another improvement w’ould consist in using 
iron w ire wound ill a sufficiently loose coil, The self-magncti- 
sation of this coil would co-operate with the electric inductron to 
heighten the effect. 

In the other arrangement an iron or steel spiral (in my ex])eri- 
ment it was an ordinary steel spiral spring, of which the sjiircs 
lay close) w as placed inside a coil of copper w ire in cireuit w ith 
a battery and the line. The spiral, as before, was fixed at one 
end, and kept slightly stretched by a string connecting its other 
end to a drum-head. In this arrangement no current jiasses 
through the spiral, but it is the core of an electro-magnet, and 
becomes magnetised in a de^ee which changes with the altera- 
tions m the intensity of the line-current. This causes the sjdres 
to attract one another with varying intensity, and the tremulous 
motion so produced is propagated by the string to the parch- 
ment. By this arrangement singing, whistling, &c., were 
heard when a Reiss transmitter was used. Probably a soft iron 
coil w'ould have been better than the steel sjiring I used, and the 
apparatus is susceptible of other obvious improvements which 
would add to its sensitiveness. 

Before concluding permit me to thank Prof, Barrett for 
allowing me to make the experiments in his laboratory, 

Dublin, November 25 G. JoiTNSTONJt Stonet 
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The Microphone for Military and Tonometric Purposes 

My attention has just been called to a paper on the micro- 
phone, by Prof. W. F. Barrett, in Nature (vol. xix. p. 12), 
in \yhich it is asked whether the latter “ has ever been tried by 
military men to detect the mining operations of an enemy ? ” Will 
you allow me to state that this application of the microphone 
suggested itself to me many months ago, and that I have begun to 
make experiments both in this direction and also with a view to 
ascertain to what extent sounds can be transmitted to a microphone 
immersed in water. Unfortunately the pressure of other matters 
has hindered me from comjdeting the work, which, however, I 
hope shortly to be able to do. 

May I take this opportunity of saying that I have been endea- 
vouring with some success to apply the princi]dc of the micro- 
phone to the counting of Ihc beats of two slightly dissonant 
tuning-forks. In one experiment the two forks were inverted 
and screwed through a board above which iJie ends of their stems 
j^rotrucled. A thin piece of carbon was laid over these ends and 
the arrangement was placed in circuit with a Bell telephone. 
The beats were loudly heard and continued audible long after 
Ihcir direct sound had ceased. A reflecting galvanometer being 
placed in the circuit the beats were shown by deflections of the 
light spot, but irregularities in the current made it difficult to 
count them satisfactorily. The forks were then screwed hori- 
zontally into a vertical board and a screw was inserted about 
l" from the stem of each and on the same horizontal level. A 
small piece of carbon was laid over each stem and its adjacent 
screw. Tliis plan gave even better results, and admits of the 
f<n'ks being any reasonable distance apart. The experiments 
A\cre tried w'ilh two forks who e vibration numbers were about 
Co, and also wdth a pair of octave forks w'itli vibration numbers 
of about 256 and 512. A small ])ieLC of copper wire was then 
attached to each of the two large fork>, and mercury cups were so 
placed that the points of the wires were just not touching the 
mercury surface W'hen the forks were at rest. Both mercury 
ciip'i W'cre connected to one pole of the battery, and the current 
was arranged to branch through the forks uniting at the telc- 
plionc. The beats w'erc very loud. This plan, however, involves 
difliculties on account of the delicacy of adjustment required for 
llic mercury surfaces and also the amalgamation of the copper- 
points. tJeveral other experiments Iiave been tried, but the 
method first described seems worth a trial by those interested in 
tonometry. The counting of beats, which is not an easy matter 
for aged or unaccustomed ears, may thus be immensely facilitated, 
while the period of the forks under observation i-i absolutely 
■ unaflected. The carbon used was that emjiloyed for the electric 
light, and it is ])robablc tliat more carefully prepared and homo- 
geneous material would have given better results in a galvano* 
meter experiment. George S. Clarke 

Cooper's Hill, November 19 


The Microphone as a Receiver 

On the 3rd of June last, in a jiaper read before the Royal 
Society of Kdinburgh, J described an experiment which showed 
that the microphone could be usetl, not only as a transmitter, 
but also as a receiver of articulate sounds. An abstract of the 
paper appeared shortly after in Nature, and since then 1 have 
had communications from several experimenters, stating that 
they had failed to repeat the experiment, and asking for some 
details regarding it. 1 trust, therefore, that you will kindly give 
me space for a short explaiialion. 

In performing the experiment the transmitting and receiving 
instruments which 1 u^ed were precisely identical. Each was 
merely an ordinary white porcelain jam-]>ot, 3^ inches in diameter 
and 4 inches deep, half filled with gas-coke, broken into coarse 
fragments and provided with electrodes whereby a current of elec- 
tricity could be sent through the pieces of coke. Cinders from 
ordinary coal, if well burned, would, of course, do equally well. 
The electrodes were two strips of tin about two inches wide 
slipped down, opposite to each other, between the cinders and 
the sides of the jam-pot and fastened by being bent over the 
edges and bound round the outside with a cord. When these 
jam-pots were put in circuit like a pair of ordinary lelephoncM, 
and a battery of two strong Grove’s cells, orfour ordinary Bunsen’s, 
included in the circuit the arrangement was complete. 

In this way I have had no difficulty in making myself and 
others clearly hear the transmission both of singing and speaking, 
although, as I stated in my paper, the articulation is not so dis- 


tinct as I have no doubt it will be when proper forms both of 
transmitter and receiver are adopted. 

I may mention that since then I have found the result to be 
greatly improved by including a stronger battery in the circuit. 
Edinburgh, November 18 James Blytii 


Wind-Pressure 

I became acquainted, some years since, with the singu- 
larly great wind-pressures registered at the Liverjiool Obser- 
vatory, and I should he rather disposed to attribute them to the 
exceptional position of the wind-gauge than to think (as the 
writer of an article in Nature, vol. xix. p. 25, appears to do) 
that the gauge is erroneous. I do not remember to have seen it 
noticed, in the recent discussions on the Cleopatra’s Needle, 
that there is probably a rapid increase of wind -pressure from 
the ground-surface upward.'’. In any river the velocity is least 
at the bottom, and near the bottom the change is rapid. Simi- 
larly, in tlie great current formed by the wind, I imagine there 
is a much less velocity near the ground than at some distance 
above it, and less on a plain than above a hill standing out of 
the plain. Now I believe the Bidstone Ob.servatory is on a hill, 
with the great plain formed by the Atlantic in front of it. It is, 
therefore, in a position in which it receives an exceptionally 
heavy wind -pressure. The pressure on the wind-gauge is pro- 
bably much greater than on the windows of the observatory, 
and that, again, is probably greater than the pressure on build- 
ings more inland, where the current near ihc ground has been 
more interfered with by obstructions. On the other hand, 
Cleopatra’s Needle R in a very protected position, where I shoul<l 
be much surprised to find that the u ind-pressure ever reached 
even 40 11 k. per square foot. 

As Mr. Dixon has referred to the case of a window to dis- 
jirovc the po.ssiliility of a pressure of 80 lbs. per square foot, it 
may be well to sec whether it is really conclusive. 1 have not 
at hand any formula for the resistance of a simply-supported 
square plate, but it will not be very different from that of a 
circular plate. Now, let / — pressure per square inch on surface 
of plate, i its thickness, r its radius. Then the greatest stress 

ill tlic plate is by Grashof’s formula, / = ^ ^ Taking a 

jdatc of glavs 2 feet diameter, ^ inch thick, and loaded wdlh 
80 lbs. per .square foot, we get /= 4, 270 lbs. jicr sijuare inch. 
In some experiments which I made under Sir W, h'airbairn’s 
direction, the tenacity of glass was found to be from 4,200 t(^ 
6,000 lbs. ])cr square in. Hence, surjirising as it may seem, 
it is probable that a pane of glass 2 feet diameter would sustain 
a load of 80 lbs. per scpiare foot, uniformly distributed, without 
breaking, or a load equivalent to that of a deii'-c crowd ol 
pcviplc. I don’t, of cour.^e, think that a window would be safe 
if subjected to such a pressure, but it is always desirable to 
subject general statements of this kind to exact calculation ; and 
I think we may at least infer that wcll-con^tnictcd glass v iiidoivs 
would sustain a considerable wind-pressure without necessarily 
giving w ay. W. C. Unwin 

Cooper’s Hill, November 17 


Was Homer Colour-blind 7 

I CRAVE some little space for a/ew remarks with regard to the 
recently mueh^vexed question as to the traditional blindness of 
Homer. 

It seems to have been overlooked that, apart from the state- 
ment made by Herodotus ‘ (in his life of Homer), that in 

* Homer, according to Herodotus, was. born about 167 year., after the 
Trf>jan war and, when still a child, adopted by his stoofather, to wliom he 
succt-edetl in the management of a schjol At an early age, however, it 
would seem, he set out for distant voyages and, at length, after having spent 
.some time on visiting Tyrrhcnia and Iberia, when about 3? or 34 years of .age, 
lost hw sight fiom what appears to have been some chronic disease of the 
eyes. Previously, when at Ithaca, he is said already to have had a narrow 
escape from that calamity. The text of this important narrative runs thus : — 

, , . . ol (xkv ’l0aK7i(ru}i Kiyovffif rdre fitv vap' lawToiy rvfpKu- 
Ojjyaif 6>5 51 iytJo t6t€ fikv vyi^ yiviffdatt vanpou 5* tv 
KoKo^SfVi rv(p\<adrivat ; awopLoRoyovcri 54 p .01 Ka\ Ko\o<l>(avioi 

*Airiico/ieV« 54 is KoKopuva irdKiv 

vo(rif(ravra robs 6<p$a\/uobs fijj 8bvao"0ai biapvytiv rijv vderov, dwd 
Tvtt>f^u0vivai ivravBa, *Ek 54 rijs KoKotpuvos rv<p\bs iutv dviKvUrai 
CIS ri^v J^fiifpvav .... 

From Colophon he sailed to Sm3rma, where, for his suste.ianc^, he began 
and, afterwards, continued, during his long wanderings, and for a good 
many years, the recital of his verjcs. 
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consenticnce of what appears to have been a chronic disease of 
the eyes the poet lost his sight at the early age of about 32 or 34 
years^ and that he, once at least, styles himself a downright blind 
manj’in his Hymn to Delian Apollo, ver. 169—73, vhich derives 
no mean authenticity from being so pointedly quotcfl by 
Thucydides HI., 104, and which runs thus : — 

. . * , iinrSrf kIv rii ivixBovtw dvOpf&vw 
ivQdtZ' du€(prjTai ra\aw^iptos i\0dtp' 

u Kovpaif tIs 5* tfxpiP dvijp ^0i<rTos doiSup 
ivO '5« vtaXuraif Kcd ripiticBi pLaXicrra ; 
iJyafts 8’ p.dXcL irdirai vwoKflpacr^ (ixpripws' 
rv<l>\6s dvilpy oiK€i Se X{(p ivi waina\ot<ra^y 
rod iraffai fi€r6vi(rd€v dpi(rr€dovffiv doiSai. 

If some day an earthbom man, a wayfaring stranger, 

Asks you the name of u horn best you like of all the minstrels 
you know, 

Whose songs are, oh lasses, the most delightful to you, 

Oh, then, unanimously, surely, you answer : 

It is the blind man who dw'elL in the rocky island of Chios, 
His songs arc to us by far the sweetest of all. 

I need not add, as a fiiithcr argument, that Homer frequently 
was alluded to as the blind and humpbacked man, u kv^os koI 
rv<t>\ds dPTjpy^ and it seems to me tiifling to qualify, or mitigate, 
the racy juxtaposition of the twm epithets. 

To what extent colour hallucinations, so frequent in connection 
with certain forms of blindne'-s, may possildy have impaired the 
poet’s imaginative faculties with regard to the varying hues and 
.shades of colour, it would be for the present, iroin want, for 
obvious rea'»c)ns, of similar observations, difficult to settle, llow- 
ever, I cannot lint think tliat what by some so recently has been 
called Homer’s colour-blindness may be the natural conse<iiieiice, 
on the one hand, of the increasing dimness of his recollections 
as well as owing to these optical hallucinations, and finally, to the 
defective chromatic terminology of his time. 'I'he follow ing are 
some of the Greek and Latin authors who, togetlier with 
Herodotus, aver and enlarge upon the blindness of Homer : — 
Plutarch, Vita Horn. 12 ; 'J'hucyd., III. 104 ; Pausan., II. 33, 3 ; 
HI. 4, 33 ; Lycopbron, Cassandra, 422 ; Aristot,, Orat,, L. }>. 703 ; 
Cicero, Ti^cul, V. 30. 

I refrain from discussing the question whether, from a jdiysio- 
logical point of view, such a jirofouml functional perturbation as 
is involved in the term of colour-1 ilind ness, viz , deficiency in the 
perception of any jdurality of colours in the spectrum, w'oiild 
not seem to be ‘ymptomatic.il of most momentous organic dis- 
turbances in the nervous appaiatus of the eye, generally con- 
duci\e to the mod hojiclcs.s forms of blindness. 

Scientific Club J. IIrR''(iiiL 

In reading Mr. I’olc’-. article on Homer’s scns.Uions of colour, 
there is one point w'hich .^cemed to me to call for explanation. 
Mr. Pole says that in the solar sjiectrum he sees only two colour^, 
blue and yellow, and that the red space appears to him yellow. 
From this one wmuld naturally infer that the whole of the sjiec- 
trura visible to ordinary persons is visible to him also, but that 
it presents only the‘e two colours, which graduat • into one 
another without any break, and that the green space ajij^ears as 
yellow^ And with a colour-blind person who has allowed 
me to test his cajiabilities, 1 found thi^ actually to be the 
case. Put later on Mr. Pole «ays that pure red and pure green 
appear to him not yellow but grey. I would wish, then, to a^k 
Mr. Pole whether the spectrum ]>re‘-ents to his vision, in place of 
the green, a neutral sjiace or an interval of darkness f Jn other 
worcLs, have the rays of that particular refrangibility no action 
at all upon his retina, or is it tliat they have no action peculiar to 

The very ^^urJ of Ofxrjpos signified “ blind ” fn the vernacular ullom of 
Kvprjy or Cumae, one of the /Kohan colon es in Asi.i Minor, vfrhtre he lived 
for some time, and, as will be shown anon, accidentally (.ainc by th* lumc 
of Homer, h.s iingin.tl name be ng Melesigenes, fmin his happening ti be 
born on the banks of the small river Mcles, which flows by bmyrn i and unis 
into the Smyrman sinus. 

One day, pointing out how much of the poet’s gjory was certain t j redound 
to their own city’s ^ory, if the poet could be induced t j ‘settle among them, 
it was proposed to me people or Cumae to provide during his lifetime for his 
wants, at the public expenhc, when somebody explained that such a resolution 
wouldbe tantamount to inviting all sorts of blind, ' and useless, people 

to their city, whereupon the proposal dropped. But it ‘eems that, hence- 
forth* the poet went oy the name of Homer: — 

*'OfArip05 iT^Kpdrriffe rtp VL^Xnfftytvu drrd r^s <rvfi<popns ; ol ydp 
Kvfiatoi ToCt rv^X.oCs*'Ofnr)povs \4yovffw, irpSnpoy ivofia- 

iofiivov atfTov Mt\ij<rtytytos, roCro ytyMon’ roVpofia^'Ofirfpos, 

Herodot. Halic., vita Horn., 2 , 13 . 


theuLselves, but simply produce the general effect of light ? In 
cither case the phenomenon seems more anomalous than if he 
saw all colours as colours, though he could only class them under 
two heads. To take a familiar analogy, it is as if a man 
should be perfectly able to distinguish the pitch of notes at cither 
end of the scale, but the notes between should either not alYcct 
the auditory nerve at all, or should affect it simply as noi e, 
Pembroke College, Oxford Frank Podmorf. 


I Anthropometry 

As I have stated in the preface that my object in publishing 
my “Manual of Anthn>]>ometry ” is to invite criticism witli a 
view to ]icrfecting the anthropometrical chart which it contains, 
and which forms its chief feature, I may be excused for referring 
to the notice of the work which appears in Nature, vol. xix. 
p. 29. The reviewer objects to the large mimljcr of measure- 
ments given in the chart, but he has overlooked my statement 
that many of them are of a secondary character, and that 1 leave 
the student liberty to select the measure iiienls which best suit his 
purpose, requiring only of him that they shall be made and 
recorded in a uniform manner, and thus liecome the conmion 
property of statisticians. Anthropometry can make no ]>rogress 
as a science, so long as observers arc at liberty to make the same 
nominal measurement of the body in four or five different ways, 
as is the case, for instance, w ith chest girths. 

I may add that my manual was not written for the three or 
four individuals in this country who have mastered the “theory 
of human proportions ” as a mathematical curiosity, but for army 
surgcom, busy mcilical men, ‘elioolina4crs, and others who are 
miicli more concerned with actual facts than theories of 
probabilities. CHARLES RolUias 

Bolton Row, \V. 

Divisibility of Electric Light 

In all communications on this subject in Nature and cl c- 
where, the division of light is considered only with reference to 
])arallcl circuits, and this naturally causes great loss of light by 
the law' that heating is proportional to the sijuarc of the current. 
But ill clcctnc circuits their resistance has always to be con- 
sidered ; and if two limjis are taken jiarallcl, only half the 
resistance of the one lamp is obtained, and sucJi resistance can 
be olitained by taking two parallel circuits of two lamjis in senes 
m each ; the Jigiit olitainccl tlicn is one quarter in each lamp, as 
half tile current is flowing tluougb each circuit, and a*- four 
quarleis make a wliole, no los-, ol hgiit is caused by division in 
such a method of one current to any number of lamps. There 
are certainly practical dilfieultics in the way of burning lamps m 
series, thoiigli these aie greatly dimimslied if incandescent wire 
is ined as die liglit eniilting source. However, there is no 
iuheicnt reason why the eleetne liglit should be w'asleful m 
di\i ion, as is descriLcdJiy Mi. Trant. F. JACOR 

Verification of Pervouchine’s Statements regarding the 
Divisibility of Certain Numbeis 

The .st.atcments of I’crvoudiine, rej^orted in some recent 
numbers of Nature, are equivalent t > the following . — d h.ii the 
2*” power of 16 is Jess by 1 thin some multiple of 7 x 2^^ -I- x ; 
and the 2^*^ power of 16 is Icsi by l tluiii .some multiple of 
5 X 2-'' + I. 

I-ct be the remainder after dividing the 2" jiovver of 16 by 
one of the above divisors. Then since the 2" + ^ power of lO is 
the .square of the p iw'er, + j differs from the square of r„ by 
a multijile of the divisor ; or j. , is the remainder arising from 
the division of die square of 

Use for the work the .‘^cale whose radix is 16, In this scale 
the above divisors arc 

I 12 o o I and 10 o o o o o i. 

In the first ca. e, calculating on the plan indicated, we find the 
remainders. 
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Consequently the 2'® power of 16, or the 2'* power of 2, 


increased by i, is divisible by 7 X 2'^ + 1 

In the second case, we find the remainders 
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The work involved in the first verification can be done by a 
good calculator in less than half -an hour ; the second is, I think, 
not more than thrice as long, for the divisions are more easily 
performed. 

Here is one of the eighteen stages of the work of the second 
verification, namely, the getting of from rj. 


rj5 = 9 8 2 10 9 0 4 
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The last four lines of the work are made up thus ; — In adding 
the parts of the square depress the last six places to line 2, 
leaving the rest in line i ; then proceeding to the extreme left, 
carry the tens figure, in this case o, six places to the right, for 
subtraction into line 3, and depress the units figure (5) into 
line 2. Multiply the just depressed figure ($) by 16, and add to 
it what is found (10) in the place to the right of it in line i 
(giving 90) ; again carry the tens figure (9) for subtraction into 
line 3, and depress the units figure into line 2 ; repeat the pro- 
cess, moving to the right, until line 1 is exhausted ; then the 
difference between line 3 and the last seven places of line 2 
gives line 4, the result required. 

For the sake of safety, before proceeding to calculate 
calculate again from the complement of with reference 
to the divisor, in this case from -J- 7 13 5 6 6 13. If 

the same result is again obtained, you may go on confidently. 

Hampstead John Bridge 


Vulcan and Bode's Law 

In the year 177S — just a hundred years ago — the astronomer 
Bode published an approximation to a law respecting the plane- 
tary distances. He took the numbers 

o, 3, 6, 12, 24, 48. 96, 192, 384, 

each after the second being double the preceding ; t« these he 
added 4, giving 

4, 7, 10, 16, 28, 52, 100, 196, 388, 

numbers which, with the exception of the last, agree very well 
with the distances of the planets from the sun : — 

3*8, 7% 10, 15-2, (27), S2, 95*3, 191-8, 300-3. 

The publication of this law, at a time when the asteroids be- 
tween Mars and Jupiter were as yet andiscovered, drew attention 
to Kepler’s speculation that a planet was wanting between Mars 
and Jupiter. Twenty-one years after Ceres, the first of the 


asteroids, was discovered, and then others, until now there are 
nearly 200, the average distance of the whole being 27, and 
agreeing very well with Bode’s number 28. All this is doubt- 
less known to the majority of your readers. 

In calling attention to the law, while not wishing to attach 
too much importance to it, I would point out one or two sug- 
gestions which present themselves. If we place 3 before the o 
in the first row of figures the line bec3mes 

- 3» 3» 6, 12, &c. 

If 4 be now added the numbers are 

I, 4, 7, 10, 16, &c. 

The number 4 in this line represents the relative distance of 
Mercury from the sun; may not the number i represent the 
distance of Vulcan, or more probably the mean distance of a 
ring of asteroids, of which Vulcan is the brightest? 

Referring now to the modified law, represented by the 
numbers 

I, 4, 7, 10, 16, 28, 52, 100, 196, 388, 
if I represents the mean distance of the Vulcan-asteroids, and 
2S that of the Ceres-asteroids, it is a fact that after the first ring 
come four planets. Mercury, Venus, Earth, Mars, and afrer the 
second ring four planets, Jupiter, Saturn, Uranus, Neptune, the 
two sets of planets having marked differences as regards axial 
rotation and density. 

What, then, is beyond Neptune? The law seems to say, 
a ring of asteroids at an average distance of 772. The 
motion of Neptune does not lead astronomers to suspect a 
planet beyond. Perhaps the optical instruments of the future 
may help to answer this question. Is there a ring of asteroids 
beyond Neptune? B. G. Jenkins 

4, Buccleuch Road, Dulwich 


Irish Bog Oak 

Can you or any correspondent kindly give me the scientific 
name of the Irish “ bog-oak” (fossil)? It should be cither 
Qu^cus pedunculata or Q. sessilijloray the existing species, but 
though I have seen many specimens, I never got hold of one 
which would enable me to determine the species, and, for aught 
I know, there may be some of both. W. F. SINCLAIR 

46, Guilford Street, W.C. 


OUR ASTRONOMICAL COLUMN 

The Total Solar Ecijpse of January ii, 1880.— 
The central line in this eclipse ends soon after reaching 
the coast of California, where it is possible totality may 
be witnessed close upon sunset. Tracing the previous 
path of the shadow through its long course across the 
Pacific with the aid of the Admiralty chart, it will be 
found that the only islands included within it are the 
Coquille, Bonham, and Elizabeth Islands, lying near 
together, between 169° and 170'* E. longitude, and be- 
longing to the Marshall Islands group. The eclipse 
passes centrally over the largest of the Coquilles, as laid 
down in the Admiralty chart of this group, according to 
a calculation in which the moon’s place has been made 
to accord very nearly with Hansen corrected to New- 
comb, which gives the following track ; — 

Long;. £. Lat. N. limit. Lat. Cent. line. Lat. S. limit. 

108 ... -t- 6 44-6 ... +628*0 ... +6n*6 

170 ... 6 20-3 ... 6 3-8 ... 5 47*t 

*72 ... 5 57-8 ... 5 41*4 ... 5 24-8 

So that the breadth of the shadow in the direction of the 
meridian does not exceed 33'. Reading off from the 
chart, it will be found that the centre of the largest 
of the Coquille Islands is in about 169® 35’*5 E. and 
6°8'*5 N., and, calculating directly for this point, it ap- 
pears that the total eclipse will commence at 8h. 41m. 25s. 
a.m. on January 12, local mean time, and continue 
im. 1 6s., and this represents the most favourable condi- 
tion under which the eclipse can be observed on land. 
For any other point within the shadow in this vicinity 
the duration of totality may be determined by the fol* 
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lowing formulae, where L is the east longitude from 
’ Crcenwich, / the geocentric latitude, and / the Green- 
wich mean time of beginning or ending, according as the 
upper or lower sign is employed : — 

Cos. w = + xo9‘oo5i — [2*34285] sin. / + [1*98006] cos. / cos. (L - 15* 15**9). 
/=xxh. 10m. 48 ‘ 9 ' 5 * T [1*58154] w + [3*162281 sin. /. 

“fa 95668J cos. A cos. (L - ia6* 35'*7). 

Transits of MF.RCURY.—Prof. Holden has published 
an ** Index'Catalogue of Books and Memoirs on the 
Transits of Mercury,’’ which he had prepared to aid him 
in a search for records of the physical phenomena which 
have been observed at such transits. The list is not quite 
a complete one, the publications of observatories not being 
included, but there is little inconvenience in the omission, 
as such observations and memoirs can be found by refer- 
ence to the volumes for transit years, and Prof. Holden 
gives a list of the dates of all the transits of Mercury so 
Sir observed. Catalogues of this description must prove 
most serviceable to the student and to every one who 
^has occasion to consult the general literature of an 
astronomical subject, and we hope the American astro- 
nomer may find leisure to continue them. Reference has 
already been made in this column to his very valuable 

Index- Catalogue to the Literature of Nebulae and 
Clusters,” &c., forming No. 311 of the ** Smithsonian 
Miscellaneous Collections.” The publication above men- 
tioned forms No. 1 of “Biographical Contributions,” 
edited by Justin Winsor, Librarian of Harvard University. 
The copy before us is republished from the Bulletin of the 
library for October, 1878. 

Biela’s Comet and Jupiter in 1794.— It will be 
remembered by those who may have interested them- 
selves in cometary astronomy, that between the first 
appearance of Biela’s comet in 1772, and the next return 
at which it was observed, in the latter part of 1805, the 
elements had undergone alterations of a magnitude that 
occasioned doubts as to the identity of the comets, not- 
withstanding the general similarity of orbits, Bessel 
pronouncing against it, while Gauss pointed out that 
more than one revolution must have been accomplished 
in the interval, so as to admit of the comet having 
approached one of the larger planets and thereby expe- 
rienced perturbation to account for the differences in 
several of the elements. The disturbing body is now 
known to have been the planet Jupiter, and there has 
been no difficulty in fixing the epoch when the comet’ s 
motion was most deflected, but we do not recollect to 
have seen the particulars of the near approach of the two 
bodies stated in any astronomical work. Starting from 
the final elements for perihelion passage in 180C, deter- 
mined in the masterly investigation of the late Prof. 
Hubbard of Washington, it appears that neglecting plane- 
tary perturbation in the interval, the comet would have 
made its nearest approach to the planet at the beginning 
of June, 1794, when their distance was less than 0*47 of 
the mean distance of the earth from the sun. The fol- 
lowing distances have been similarly obtained : — 

Dist.mce TUtance 


March 2 
April I 
May I 
,, 16 


May 3 1 
June 15 

30 


At the time of closest approximation, the heliocentric 
longitude of the comet was about 269^^40', and the latitude 
+ 4” 25'. 

BIOLOGICAL NOTES 

Gall-making Insects.— A t the St. Louis meeting 
of the American Association Prof. C. V. Riley read 
P^Por on the gall-making Pei^tphigineE. He said 
tnat the life-history and agamic multiplication of the 


i plant-lice (Aphididee) have always excited the inte- 
• rest of entomologists as well as of anatomists and 
i embryologists. The life-history, however, of the gall- 
making species belonging to the Pemphiginer has baffled 
the skill of observers more than that of any other group. 
Mr. Riley is about to publish some new biological dis- 
coveries relating to this family of insects, in connection 
I with a descriptive and monographic paper by Mr. J. 
j Monell, of the St. Louis Botanic Gardens. 'The [)aper 
i laid before the Association simply records some of the 
i yet unpublished facts discovered. All of the older 
s writers, in treating of the different gall-producing Eem- 
r phigina of Europe, have invariably failed to trace the 
[ life-history of the different species after the winged 
. females leave the galls, and, with few exceptions, )»ave 
I erroneously inferred that the direct issue from tlie winged 
I females hibernates somewhere. The most recent pro- 
duction on the subject is a paper published in the pre'»cnt 
year in Cassel, by Dr. H. F. Kessler, which is entitled 
the ^'Life-History of the Gall-Making Plant-Lice, .iflecting 
Ulmus campestrisl^ The author, by a series of ingenious 
experiments, rightly came to the conclusion that the 
insects hibernate on the trunk, but he failed to discover 
in what condition they so hibernate. Led by his pre- 
vious investigations into the habits of the grape Phyl- 
loxera, Mr. Riley discovered, in 1872, that sonic of our 
elm-feeding species of Petnphiginat produce wingless 
and mouthlcss males and females, and that the female 
lays but one solitary impregnated egg. Continuing hii 
observations, especially during the present summer, he 
has been able to trace the life-history of those species 
producing galls on our own elms, and to show that they 
all agree in this respect, and that the impregnated egg 
produced by the female is consigned to the sheltered 
portions of the trunk of the tree and there hibernates - 
the issue therefrom being the stem-mother which founds 
the gall-inhabiting colony the ensuing spring. Thus the 
analogy in the life-history of the Pemphigtnee and the 
Phylloxerina is established, and the question as to what 
becomes of the winged insects after they leave the galls 
is no longer an open one. They instinctively seeis the 
bark of the tree and there give birth to the sexual indi- 
viduals, cither directly or (in one species) through inter- 
vening generations. 

Leaf Absorption in Plants.— The earlier experi- 
menters on this subject, M. Pcrault, to wit, and Hales 
(1731), were persuaded that leaves absorbed dew and 
rain. For over a century the inyestigations of others 
supported this view, until M. Duchartre, in 1857, from 
his experiments, advanced a contrary opinion— that now 
held by most vegetable physiologists, and commonly 
taught in our schools. But, strange to say, gardeners, in 
their every-day operations, adopt a different notion from 
that prevailing m science. The subject has recently 
received the attention of the Rev. G. Henslow, who, in a 
paper read before the Linnean Society (November 7), 
shows that, while it may be true that, as Duchartre has 
said, dew is not absorbed by saturated tissue^ at night ; 
yet, on the contrary, his (Henslow’s) experiments go to 
prove that absorption does take place at and after sun- 
rise, when transpiration recommences, and an indraught 
is caused by the moisture, wherever lingering on the 
leaves. He further corroborates M. Boussingault’s late 
assertion, that, when leaves are purposely or naturally 
killed by excessive drought, they then do absorb water, 
as proved by the balance, or otherwise. 

British Newts.— From an article by M. Ferrand 
Lataste in the last volume of the Journal of the Socidtd 
Zoologique de France, it appears that the supposed fourth 
species of British newt — Gray’s banded newt { 0 /nmato^ 
triton vittatus) of Mr. Cooke's “ Reptiles” — may be 

altogether removed from the British catalogue. It was 
first introduced into the British list by Jenyns, in 1835, 
on the faith of some specimens found in a bottle in the 
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British Museum by the late Dr. Gray, which, being asso- 
ciated with some British newts, were supposed to have 
been obtained in the neighbourhood of London. Through 
a somewhat similar error, some specimens in the collection 
•of the Jardin des Plantes at Paris were believed by Valen- 
ciennes to have been obtained in France, near Toul, and 
other examples were supposed to have been found living 
at Antwerp. It has thus come to pass that naturalists, 
copying one from another, have assigned '' England, 
France, and Belgium^' as the locality of this newt. It 
now turns out, from M. Lata ste’s researches, that all these 
localities are erroneous, and that the so-called Triton 
vittatus is no other than the Triton ophryticus of Ber- 
Ihold, an Eastern species of newt which is found in 
Syria and Asia Minor. The British newts are now, 
therefore, reduced to three in number—the crested newt 
(Triton cristatus) and the smooth newt (Triton tesni- 
ntus\ both of ordinary occurrence, and the rarer pal- 
mated newt (7\ pa/matus). 

Sperm Whales on European Coasts.— Prof. 
Turner, of Edinburgh, has been collecting and inves- 
tigating a number of rare prints of sperm whales stranded 
on European coasts at the end of the sixteenth and 
beginning of the seventeenth centuries. One of these 
illustrates a whale caught in the port of Ancona in 1601, 
56 feet long, 33 feet in girth ; the scene is an active and 
lively one, representing a landscape, fishing-boats, men 
engaged in cutting up the whale, spectators, &c. The 
Motherlands seem to have had numerous specimens 
stranded. These, like those occasionally visiting the 
Scottish coast, are all males, w'hich, when fully grown, 
appear to go singly in search of food. Other whales, as 
cachalots, visit the south in larger numbers. C)vcr thirty 
cachalots, mostly females, were stranded in 1784 in the 
Bay of Audierne, department of Finisterre; and a school 
visited Citta Nuova, in the Adriatic, in 1853. 

American Jurassic Dinosaurs.— Prof. O. C. Marsh 
publihhes in the current number (November) of the i 
American Journal of Science and Arts the principal . 
characters of some new species of dinosaurs. On the 
flanks of the Rocky Mountains a narrow belt can be 
traced for several hundred miles, which is always marked j 
by the bones of gigantic dinosaurs. The strata consist 
mainly of estuary deposits of shale and sandstone, and ' 
the horizon is clearly upper Jurassic; the dinosaurian 
remains in this series of strata are mostly of enormous 
size, and indicate the largest land animals hitherto known. 
One new species (Ailantosaurus immanis) must have 
been at least eighty feet in length and several others 
nearly equalled it in bulk. With these monsters occur 
the most diminutive dinosaurs yet found, one(Nanosaurus) 
not being larger than a cat. Some of these new forms 
differ so widely from typical dinosauria that Prof. Marsh 
has established a new sub-order to receive them, called 
Sauropida, from the general character of the feet. They 
are the least specialised forms of the order, and in some 
of their characters show such an approach to the mesozoic 
crocodiles as to suggest a common ancestry at no very 
remote period. In them the front and hind limbs are 
nearly equal in size ; the feet are plantigrade with five 
toes on each foot. The carpal and tarsal bones are dis- 
tinct ; the precaudal vertebra* contain large, apparently j 
pneumatic cavities ; the sacral vertebrie do not exceed 
lour, and each supports its own transverse process. The 
pubic bones unite in front by a ventral symphisis ; the 
limb bones are solid. One of the species described and 
partly figured in Prof. Marshes paper is called Morosaurus 
^r and is ; when alive it was about forty feet in length ; 
it walked on all four legs, was probably very sluggish in 
its movements, and had a brain proportionately smaller 
than any known vertebrate. 

Zoological Station at Trieste. — It may not be 
generally known that the University of Vienna in addition 


to having a zoological establishment in Vienna, has also 
founded a zoological station on the borders of the Adriatic 
Sea at Trieste. The general director of both is Prof. 
Dr. Claus. The assistant at Vienna is Dr. C. Grobben, 
and the inspector at Trieste is Dr. Ed. Graeffe. As a 
first fruits of these two excellent establishments Prof. 
C. Claus has published Part i of a handsome 8vo 
volume entitled ‘‘Work Done at the Zoological Insti- 
tute of the ’ Vienna University and at the Zoological 
Station in Trieste.*^ The work done consists of i. A very 
exhaustible memoir, by Dr. Claus, on a new species of 
Halistemma (H. tcr0estinum\ with remarks on the minute 
structure of the Pnysophoridae. This memoir is illus- 
trated by five folding plates. 2. Contributions to our 
knowledge of the male reproductive organs in the I'cca- 
pod Crustacea, with remarks on their comparative 
anatomy as compared with the same organs in the rest 
of the Thoracostraca, by Dr. C. Grobben, with six folding 
plates. 3. On the origin of the nervous vagus in the 
Selachians, with special regard to the electrical lobes in 
Torpedo ; this is illustrated with woodcuts and one plate. 
The University of Vienna and Prof. Claus are indeed to 
be heartily congratulated at these first results from their 
new institution. 


GEOGRAPHICAL NOTES 

At the meeting of the Royal Geographical Society on 
Monday last, a paper on “ Usambara, East Africa, and 
the Adjoining Country,’* was read by the Rev. J. P. 
Farler, who has spent the last three years there in con- 
nection with the Universities’ Mission. Usambara is de- 
scribed as the Switzerland of Africa, and forms a link in 
the great East Coast range, which extends from Abys- 
sinia to Natal ; roughly speaking, it lies between S. lat. 
4” 20' and 5® 25', and E. long. 38^ 20' and 39^^ 10'. The 
mountains form four detached lines running due north 
and south, and rising in the higher peaks to about 6,000 
feet above the sea-level. The range was evidently thrown 
up by volcanic action, and consists of granite mixed with 
spar, with sandstone in the lower spurs containing plum- 
bago. Mr. Farler describes the scenery as varied and 
beautiful, now soft valleys and hill-sides with hanging 
woods, now again wild ravines with precipitous 
cliffs of bare granite. Usambara is drained by four 
rivers : the Zigi, with its affluent, the Kihuwi, the 
Mkulumuzi, the Ukumbini, and the Luari, the two first- 
I named emptying into Tanga Bay ; none of the four, how- 
j ever, arc navigable. Trees are found in the region in 
1 great variety, but mostly of stunted growth ; euphorbias, 
Ian palms, and mimosa thorns are seen everywhere, and 
occasionally baobabs, tamarind-trees, and clusters of the 
Borassus palm ; there is also a kind of wild palm-tree. 
Various animals are found in the Mjika, or wilderness- 
antelopes varying from the size of a cow to that of a 
small goat, gazelles, lions, leopards, hymnas, and large 
apes. Mr. Farler mentions a noteworthy peculiarity in 
regard to the River Mkulumuzi, which in the rainy 
season becomes a torrent : “ The stream has cut a 
deep bed for itself in the granite sides of the mountain, 
and exploring this bed in the dry season, I have found 
perfectly round, wcll-like basins in the rock, varying 
from a foot in diameter and depth to 10 feet in diameter, 
and from 8 to 12 feet in depth. There is always a stone 
at the bottom of these basins, and they must have been 
formed by the torrent giving, during the rainy season, 
a rotary motion to the stone.” The soil throughout 
Usambara is a red disintegrated clay upon a granite and 
sandstone foundation, and covered with a rich vegetable 
loam ; the bottoms of the valleys contain beds of alluvial 
clay. Probably no more fertile soil could be found in the 
world, and it is capable of producing ev^y tropical plant. 
The flora of the region is extensive ; in the forests are 
found ebony, copal, teak, acacia, the india-rubber tree. 
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the orchella weed, the betel-pepper climber, prickly 
smUax, with several varieties of the strychnos tree, and 
many other trees producing valuable wood. The inhabit- 
ants are many of them rather Semitic than Negro in 
their type, having high foreheads, while the prognathous 
jaw and spur heel are both wanting. They average 
5 feet 7 inches in height, are strong, though not robust, 
and in form and figure resemble bronze statues. After 
describing the curious marriage customs of these people 
Mr. Farler concluded with some interesting remarks on 
the Masai country, which, sooner or later, must be 
thoroughly explored, so as to obtain a short route from 
the coast to the Victoria Nyanza. 

At the same meeting Sir Fowell Buxton, at the special 
request of Sir Henry Rawlinson, gave an account of the 
progress of the road-making experiment from Dar-es- 
Salaam to the north end of Lake Nyassa. The work 
docs not appear to proceed very rapidly, for but forty 
miles of road have been made in over twelve months, but 
it is satisfactory to learn that the natives give no trouble 
and willingly take to the good road provided for them ; 
as, however, they still persist in their old habit of walking 
tn Indian file, their traffic does not do much towards 
keeping down the rapidly growing vegetation. 

It is now definitely settled that the Earl of Dufferin 
will preside at the meeting of the Geographical Society on 
Monday, December 9, and as an appropriate compliment 
to his lordship’s early experiences as a traveller, the even- 
ing will be devoted to Arctic matters. We understand 
that the papers to be read will include an account of the 
Swedish Arctic Expedition now being so successfully 
carried out by Prof. Nordenskjdld, a review of the work 
done by the recent Dutch Arctic Expedition, suggestions 
as to the best route for future exploration, &c. 

From a letter of Prof. Nordenskj old’s, published by Mr. 
Oscar Dickson, the liberal patron of the North-East 
Passage Expedition, we learn that during the short stay 
of the Vfga at Vaigatz Island the scientific staff did some 
good work on the fauna of the sea and the flora of the 
land. A large collection of fishes was made, and special 
attention was given to Arctic phanerogamous plants. 
Nordenskjdld himself made some important purchases 
of “ idols ” from the Christianised Samocidcs, Avho, not- 
withstanding their baptism, worship and sacrifice to their 
old divinities. 

We have been favoured by a correspondent with the 
following extracts from a letter lately received from Mr. 
Carl Boch, who is exploring and collecting in Sumatra : — 
** I have been collecting for a month in the highlands of 
Mount Sago, and, considering the very bad weather, have 
Wifen successful. My hut is on the south-eastern slope 
of the mountain, at an elevation of about 4,000 feet above 
the level of the sea. The mountain is about 8,000 feet 
high, and covered to the top with virgin forest. In about 
« week I purpose going on to Siedjoendjoeng, a place 
noted for its tigers, tapirs, and elephants, and said to be 
in every respect the best district for a naturalist. At 
Ayer Muntjer I met the celebrated Italian traveller. 
Signor Beccari, and stayed with him three days,” 

The Emperor of Austria has conferred the Order of 
the Iron Crown upon Drs. Gerhard Rohlfs and Georg 
SChweinfurth, the celebrated African travellers, and upon 
Drs. Alfred Brehm and Eugen von Homeyr, the well- 
known ornithologists. 

The well-known African traveller, Dr. Nachtigal, has 
oeen elected president of the Berlin Geographical Society. 

The Russtsche Revue^ as referred to in Behm’s 
^ summary, contains some further details of 
Wushke^w’s recent exploration of the Pamir Moun- 
wins. He ascertained that the Pamir consists mainly of 
« nite, met:amorphic clay, and mica slate, covered with 
oeas or tnassic formation ; at least in the northern part 


or Pamir Chorgosh, The direction of all the granite out- 
crops is that of the general direction of the Thian Shan, 
viz., east-north-east, or nearly so. North of the Pamir 
the granite soon ceases, and in the Trans-Alai Moun- 
tains diorite predominates, which takes the eastward 
direction of the main axis of elevation of the Trans- 
Alai Mountains, and forms the highest summits, which, 
as in Kaufmann Peak, reach a height of 25,000 feet. 
Further north, secondary formations prevail, with great 
diluvial accumulations. In the region explored by him 
M.Musketow could recognise no meridional elevation such 
as could favour the hypothesis of a meridional mountain- 
system, as was assumed by Humboldt. 

In an article on foreign trade with Western China, 
contained in a recent issue of the China Overland Trade 
Report^ we find some interesting notes on the inten- 
tion of the Russians to push their trade southwards from 
the Siberian frontier. For this purpose a great com- 
mercial station is to be founded in the south-east of the 
province of Semipalatinsk — probably at the town of the 
same name, which is well situated for such a purpose, 
and is even now one of the chief commercial centres of 
Siberia. It occupies a good site on the east bank of the 
Irtisch, one of the most important rivers of Siberia, and 
has a population of several thousands. There are also 
many Tartar merchants in the place engaged in trade 
with the Chinese frontier towns in the north, Bokhara, 
Tashkend, &c. The Semipalatinsk caravans carry south- 
wards printed Russian goods, copper, iron, and hardware, 
and return with tea, silk, dried fruits, &c. The ware- 
houses of Semipalatinsk also contain carpets from Persia 
and Bokhara, costly silks and shawls embroidered with 
gold, ornaments and porcelain from China, diamonds, 
rubies, and emeralds, together with curiosities and jewel- 
lery of various kinds. There is likewise a large trade in 
cattle, herds of 4,000 or 5,000 being driven into the town 
by Kirghiz at one time ; more than two million sheep are 
also sold there every year, most of them being forwarded 
on to Ekaterineburg, where they are killed and the fat 
used in the great candle-works of the town. It is thought 
possible that the Russians may intend to hold at Semi- 
palalinsk the great Yermak or fair, which now takes 
place at Irbit, on the frontier, and to induce Chinese and 
Thibetan traders to go there. 

An excellent little book has just been published by 
Hartleben, of Vienna. Its title is “ Malta ; Geschichtc 
und Gegenwart, by Herr A. Winterberg. The work con- 
sists of three principal divisions. The first gives an 
exhaustive and well-written account of the topography, 
climate, position, and political division of the Maltese 
Islands, besides describing the agriculture, industry, 
commerce, and institutions of the little country. It 
closes with an interesting chapter on the physical and 
moral condition of the inhabitants. The second division 
treats of the islands from a military point of view, and 
contains minute descriptions of the fortifications, the 
various towns and villages, the harbours, bays, sources, 
and grottoes of the island. The final division, by far 
the most elaborate, is an ably-written summary of the 
history of Malta, which in its closing chapters has the 
additional interest of ‘^showing us ourselves as others 
see us.” The little book contains eighteen illustrations 
and two neatly-finished maps. 

The first article in the November number of Peter- 
mann’s Miitheilungen (it still retains the name) is on the 
use of elephants in African exploration, by the late editor, 
and was found on Petermann’s table on the evening of 
his death. The number contains besides a short account 
by Dr. Miklucho Maclay of his visit to some of the 
Pacific Islands and New Guinea, and a paper by the 
same on Volcanic Phenomena on the north-east coast 
of New Guinea; an account of Bernoulli and Carlo’s 
travels in Guatemala and South Mexico in 1877 » ^he 
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conclusion of Dr. C. E. Jung’s Contributions to the 
Geography of Victoria ; an important paper, with 
map, on the Chinese province of Kwang-tung and its 
people, by Herr J. Nacken ; another on D’ Albertis’ New 
Guinea Exploration, with man of the Fly River ; with 
papers on the Exploration of tne Ogowd, Nordenskjold’s 
Voyage in the Vega^ and Dr. Behm’s monthly summary. 
Thus it seems that Dr. Behm, the new editor, is likely 
to maintain the reputation and value of this, the most 
important geographical organ. 

The October Bolletina of the Italian Geographical 
Society contains a short account of the Progress of the 
Italian African Expedition, and letters from Lieut. Bovc 
who accompanies Prof. Nordenskjold in his North-East 
Passage Expedition. In Bulletin of the Paris Society 
is a translation of the Grand Duke Nicholas’s paper on 
the Shortest Route for a Railway to Central Asia ; a paper 
by M. L. Simonin on the Indians of the United States, 
with a map showing the Indian reservations ; the con- 
tinuation of Dr. Decugis’ Account of his Journey in Mo- 
rocco ; a long article by the Abb^ M< 5 nager on Guinea, 
besides shorter papers on a Uniprojectional Atlas, and 
the Rio Casca of Peru. 

The Portuguese African expedition, under Serpa 
Pinto, which left Benguela a year ago, reached Bihd in 
March last, and was to enter the unknown interior in two 
divisions. The Lisbon Geographical Society are moving 
Government for a scientific expedition into Portuguese 
Senegambia. 


OBT SOME IMPROVED METHODS OF PRO- 
DUCING AND REGULATING THE ELECTRIC 
LIGHTS 

A mong the manifold functions which the elementary 
substance carbon performs in organic nature, not 
the least important is that by which it becomes the great 
source of artificial illumination, whether derived from 
oils, coal gas, or from coke rendered incandescent by the 
action of powerful electric currents. Since the time 
when Davy first produced the voltaic arc, between two 
points of wood charcoal, through which was transmitted 
the current from the great battery of 2,000 plates belong- 
ing to the Royal Institution, many experiments have been 
made to determine the best kinds of carbon for develop- 
ing the electric light. The carbon which, until recently, 
was most commonly employed for this purpose, is ob- 
tained from the sides of gas retorts, where it accumulates 
in the form of coke during the destructive distillation of 
coal. The shells of coke from the retort arc sawn up 
into pencils from one quarter to half an inch square, and 
from six to nine inches in length. Although very good 
results are obtained from carbon of this kind, it is a 
difficult material to work on account of its hardness, and 
it sometimes contains impurities which interfere with its 
conductivity. It is also liable to fracture when suddenly 
heated by the transmission of powerful electric currents. 
These defects have led to the introduction in electric 
lighting of artificial carbon, composed of powdered coke 
and lampblack, formed into a paste with molasses and 
gum. This material is pressed into cylindrical forms, 
and subjected for a given time to a high temperature in a 
special furnace. The manufacture of these carbon pencils 
has attained great perfection in the hands of Carrd, of 
Paris, and they can be made into perfectly straight and 
cylindrical forms of from two to sixteen millimetres in 
diameter, and half a metre in length. 

When the electric light is to be used for illumination, it 
is necessary that it should be as continuous as other modes 
of lighting. For this purpose not only should the current 

* p«l>er rea 1 by Mr. Henry Wilde at the Manclics ler Literary and 
Philosophical Sodety, October 99. 


be regular in its action, but the distance between the carboa 
points must not alter, which necessitates the use of some 
arrangement for bringing them nearer together in propor- 
tion as they are consumed. Much ingenuity has beea 
displayed by electricians in solving this problem, and the 
automatic contrivances invented by Staite, Duboscq, Fou- 
cault, Serrin, and others, leave little to be desired in regard 
to the steadiness of the light, when the regulators are in 
good order, and in the hands of intelligent operators. All 
automatic instruments, however, from the delicacy of their 
mechanism, are liable to deran^ment, and their action is 
not easily understood by persons not having a special 
knowledge of their construction. To obviate the objection 
to the use of such instruments by unskilled attendants, I 
devised, a few years since, a regulator for use on H.M.’s 
ships of war, to be actuated by hand. In this arrangement 
the carbons are made to approach and separate from each 
other by means of a right and left-handed screw connected 
with the carbon holders. Each of the screws, with its 
carbon holder, can be actuated independently of the other, 
for the purpose of adjusting the points of the carbons to the 
proper focus of the optical apparatus used in connection 
with it. The regulator, with its carbon points, is placed in 
the focus of a dioptric lens, which parallelises the diver- 
gent rays of light into a single beam of great intensity. 
The lens with the regulator is pivoted horizontally and 
vertically on the top of a short iron column, fixed on a 
raised platform above the deck, and the beam of light 
may be projected upon any distant object within its range. 
This special application of the electric light, however, as 
will be seen, requires the frequent adjustment of the 
carbons by the operator, but as he is always required to 
be in attendance to manipulate the projector, no incon- 
venience is experienced through the absence of the auto- 
matic arrangement. This method of regulating the 
electric light has now been in use in the Royal Navy for 
more than three years, and has proved very satisfactory. 

Simultaneously with the progress of improvements in the 
mechanism for regulating the electric light, experiments 
have been made with the object of dispensing with the 
regulator altogether. The most recent, as well as the most 
successful, of these attempts has been made by M. Jabloch- 
koff, a Russian inventor. In the specification of his letters 
patent of 1 877 he proposes to place the carbons side by 
side (as had been previously proposed by Werdermann in 
1874), and to separate them by an insulating substance to 
be consumed along vrith the carbon. The inventor states 
that the insulating substance for separating the carbons 
may be kaolin, glass of various kinds, alkaline earths, and 
silicates, which he prefers to apply in the form of powder 
rammed into an asbestos cartridge-case containing the 
carbons. A powder w'hich the inventor found serviceable 
consists of one part lime, four parts sand, and two parts 
talc. These materials are rammed into the cartridge-case 
surrounding and separating two parallel sticks of carbon 
placed in the case, at a little distance apart. One of the 
carbons is made thicker than the other to allow for its more 
rapid waste. The lower ends of the carbons are inserted 
into pieces of copper tube or other good conductor, sepa- 
rated from one another by asbestos, and the ends of the 
tubes are pinched between two limbs of a screw vice, con- 
nected respectively to the conducting wires. This combina- 
tion of carbons and insulating materials the inventor terms 
an electric candle, which, when mounted on a stand or 
candlc-stick, has the appearance of the Roman candle of 
pyrotechnists. The inventor further states that the heat 
produced by the electricity fuses the material between the 
carbons and dissipates it ; and the freedom of the passagje 
afforded by the fused material to the electric current 
permits the subdivision of the light by placing several 
lamps in the course of one electric circuit. It is also 
stated that the construction of the candle may be varied ; 
and, among the forms described, is one in which the 
carbons, instead of being contained in a cartridge case^ 
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are separated by a partition of kaolin or other similar 
insulating material. 

I hare thought it well to describe, as nearly as possible 
in the words of the inventor, the electric candle, which is 
flow the subject of so much attention in its application to 
electric lighting ; so that its relation to what follows may 
be more clearly perceived. A remarkable peculiarity of 
the direct current in electric lighting is that of its con- 
suming the positive carbon at twice the rate of the 
negative one, and while the negative carbon is a pointed 
cone, like that of a pencil, the positive pole takes the 
form of a hollow cavity or crater. 

M. Jablochkolf’s early experiments’ seem to have been 
made with the direct current, and hence his carbons are 
described as being of unequal thickness, in order that 
fhe positive and negative carbons of the candle might be 
-evenly consumed. When the alternating current is used 
for producing electric light both carbons are of the same 
thickness, and are consumed at an equal rate, and both 
points terminate in regular cones. This property of the 
alternating current, besides other advantages, always 
maintains the luminous point in the focus of any optical 
apparatus used in connection with it, that is, when the 
•carbons are placed end to end, as I had occasion to point 
•out in a former paper read before the Society in 1873, on 
4m electro-magnetic induction machine for producing 
alternating currents. 

M. Jablochkoff, in the course of his experiments, would 
appear to have met with some difficulties in adapting the 
<lirect or continuous current to a system of lighting with 
his electric candles, and now uses the alternating current 
for this purpose. The candle has also been simplified by 
substituting a slip of plaster of Paris for the cartridge 
and partition of kaolin formerly employed. 

To produce the alternating currents, however, to supply 
a number of lights, it was found necessary to employ 
powerful electro-magnetic induction machines, excited by 
Che cun-ents from other smaller machines, according to 
the principles laid down in my paper read before the 
Royal Society, and published in the Philosophical Trans- 
actions of 1867. From sixteen to twenty lights are pro- 
duced from one of these electro-magnetic machines, each 
> hght absorbing about one-horse power. 

The system of electric lighting above described would 
tiow seem to be definitely established in some places as a 
substitute for gas, and visitors to the French capital 
during the present summer will have been struck with 
the fine effects produced in the avenues and squares 
where the light is displayed. 

My connection with the history of this system of 
lighting placed me in a position to make some experi- 
ments with the Jablochkoff candle, and led to the dis- 
covery of the following facts. One of the conditions 
tnecessary for producing a constant light from the candle, 
an its most recent form, was that the quantity and inten- 
*sity of the alternating current should be such that the 
carbons consume at a rate of from four to five inches per 
hour. If the electric current were too powerful, the 
carbons became unduly heated, and presented additional 
resistance to the passage of the current ; the points at 
the same time lost their regular conical form. If, on the 
other hand, the current were too weak, the electric arc 
played about the points of the carbons in an irregular 
manner, and the light was easily extinguished by currents 
of air. 

In the course of these experiments I was struck with 
the apparently insignificant part which the insulating 
material played in the maintenance of the light between 
me carbon points ; and it occurred to me to try the effect 

covering each of the carbons with a thin coating of 
njmrate of lime, and mounting them parallel to each 
ether ^ in separate holders, and without any insulating 
material between them. The use of the lime covering 
was intended to prevent the light from travelling down 


the contiguous sides of the carbons. On completing the 
electric circuit the light was maintained between the two 
points, and the carbons were consumed in the same 
regular manner as when the insulating material had been 
placed between them. 

Two plain cylindrical rods of carbon three-sixteenths 
of an inch in diameter and eight inches long, were now 
fixed in the holders parallel to each other, and one-eighth 
of an inch apart. The strength of the alternating cur- 
rent was such that it would fuse an iron wire 0*025 of an 
inch in diameter and eight feet in length. On establish- 
ing the electric current through the points of the carbons 
by means of a conducting paste composed of carbon and 
gum, the light was produced, and the carbons burnt 
steadily downwards as before. 

Four pairs of naked carbons mounted in this manner 
were next placed in series in the circuit of a four-light 
machine, and the light was produced from these carbons 
simultaneously, as when the insulating material was used 
between them. The light from the naked carbons was 
also more regular than that from the insulated ones, as 
the plaster of Paris insulation did not always consume at 
the same rate as the carbons, and thereby obstructed the 
passage of the current. This was evident from the rosy 
tinge of the light produced by the volatilisation of the 
calcium simultaneously with the diminution of the bril- 
liancy of the light from the carbons. 

The only function, therefore, which the insulating mate- 
rial performs in the electric candle, as shown by these 
experiments, is that it conceals the singular and beautiful 
property of the alternating current to which I have directed 
attention. 

As I have already said, the stren^h of the alternating 
current must bear a proper proportion to the diameter of 
the carbons used, and when a number of such lights are 
required to be produced in the same circuit, the quantity 
and property or the current will remain constant, while 
the tension will require to be increased with the number 
of lights. 

This simple method of burning the carbons will, I 
believe, greatly further the development of the electric 
light, as the carbons can be used of much smaller dia- 
meter than has hitherto been possible. They may also 
be of any desired length, for as they are consumed they 
may be pushed up through the holders without interrupt- 
ing the light. One of these developments will be a better 
method of lighting coal and other mines. In this appli- 
cation the alternating currents or waves from a powerful 
electro-magnetic induction machine may be used for 
generating, simultaneously, alternating secondary cur- 
rents or waves in a number of small induction coils, 
placed in various parts of the mine. The li|;ht may be 
produced in the secondary circuits from pairs of small 
carbons inclosed in a glass vessel having a small apeitiure 
to permit the expansion of the heated air within. Dia- 
phragms of wire gauze may be placed over the aperture 
to prevent the access of explosive gas. By generating 
secondary currents or waves without interrupting the 
continuity of the primary circuit, the contact-breaker is 
dispensed with, and the subdivision of the light may be 
carried to a very great extent. 


A STUDY JN MAGNETISM 

T he name of Faraday will go down to posterity fore- 
most amongst the names of the scientific men of 
this century, for the simple comprehensiveness and 
original beauty of his researches in electricity and mag- 
netism ; chiefly, perhaps, for his discovery of magneto- 
electricity — the kind of electricity that can be induced in 
conductors which are caused to pass near maraets. 
Those who have carefully read Faraday's works know 
how he was led to this discovery by the conception he 
had formed of magnetic force. Until his time magnetic 
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attractions and repulsions had been explained as a kind experiment. In the volumes of his researches heiilled 
of action-at-a-distance. Faraday explained them as several entire plates with drawings of the figures assumed 
the results of the action of the medium filling the inter- by the lines under various combinations. They had 
vening space ; and he gave several indisputable proofs taught him to anticipate magneto-electricity and electro- 
that the space surrounding a magnet was thrown into a magnetic rotation. He had diligently followed them up 
peculiar condition by the presence of the magnetism, from the hint afforded by Dr. Gilbert’s experiment with 
Two centuries previously another Englishman, as uniquely the iron filings. He had begun to apply the method to 
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great if not greater. Dr. Gilbert, had in his famous the investigation of the interaction of electric currents, 
treatise Magnete,” told how iron filings sprinkled on when the decay of age overtook him, and the research 
a piece of card beneath which a magnet lay, assumed dropped from his grasp. Had he lived the study which 
certain mysterious lines. To these lines Faraday gave the writer of the present article is about to narrato 
the name of /rV/rj of force, and showed that they repre- would have been completed long ago. 
sented, wherever they went, the direction and strength of The experiment of laying a card or a sheet of paper 
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the magnetic forcej His imagination seized upon these upon a magnet, sprinkling over it fine iron filings, and 
mysterious lines, and he saw all space, wherever a mag- then tapping the card gently so as to allow the filings to 
net had influence, traversed by them. He perceived take up their places in the ''curving lines of force,” is 
that they were in some way bound up with that which one which always possesses a peculiar interest and 
was mysterious and unexplained in this seeing action-at- fascination for youthful electricians. Two other experi- 
a-distance. He found them to react on one another, ments, due originally to Musschenbroek, are not. quite SQ 
to follow certain definite laws ascertainable by familiar, though they are as simple; and since they have 
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a sDecial bearing on that 'which follows, we will mention would, as wc know, be repelled away, since similar poles 
them in detail. another. And it would move aw^ay along the 

Let two bar-magnets of steel be placed on the table line of force (for that line of force represents the direction 
with the north-seeking pole of one towards the south- in which the force acts), and would pass right over and 
seeking pole of the other, but not touching. Over these be attracted to the south-seeking pole on the left. Simi- 
lay a sheet of stiff writing-paper, or card, or a sheet of larly a magnetic particle of south-seeking polarity, if we 
window-glass. Fill a pepper-bov with fine iron-filings, could get one and place it down on a line of force, would 

be driven along the line in the opposite direction. 



and spi inkle them evenly over the sheet; then tap the Notice, too, that a great many of the lines of force that 
sheet gently, until the filings have arranged themselves, run out of one pole run into the attracting pole opposite. 
Observe (hig. i) that the lines of force run across from This you will find tilwci)s to be the case when two poles 
pole to pole. A line offeree represents the direction in attract : their lines of force run into one another, 
which the forces act. Suppose that the pole on the right is As a second experiment lay down the two magnets, but 
the north-seeking pole, and that on the left a south-seeking put their north-seeking poles towards one another, and 
pole. The forces act acioss the space between them in then lay on them a sheet of card or glass, and sprinkle 
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filings over, as before. The curves you obtain, which 
are like those of Fig. 2, are quite different from those 
obtained before. This time the lines do not run across 
from pole to pole. They start out, but instead of ifnitmg 

- — of ma^etism iw and blending together, and bending over to run into one 

If you were to put that magnetic particle down on one of another, they turn away sharply where they encQunter 
north-seeking pole on the rights it one another, and, without ever joining, swerve aside m 
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^most parallel paths. If our supposed particle of north- 
^eking magnetism were placed on a line near one pole 
it would not pass over from pole to pole, but would 
follow the line where it swerves away to the side. We 
know (by experiment) that two north- seeking poles repel 
•one another, and we see here that the lines of force of 
two such poles never run into one another, but turn aside 
•mutually repellant. You will find that this is always the 
case when tw^o poles repel. 

Such experiments as these led Faraday to enunciate 
■several simple yet most important principles concerning 
the lines of force, by means of which we can leam from 
the lines what kind of action they will produce, whether 
attraction, or repulsion, or rotation. Firstly ^ — All lines 
of force tend to shorten themselves. If the lines running 
across in our first figure were replaced by actual threads 
of stretched elastic material, we see that any shorten- 
ing^ of them would bring the poles nearer together, 
which, indeed, is precisely the tendency of the magnetic 
attraction between the poles. Secondly . — Lines of force 
repel each other when placed side by side. If this be 
the case then the lines in our second figure, which 
bend outwards, and run off side by side, repel one 
another, the two poles must be experiencing a tendency 
to move away from one another ; and this we know is 
the case. Thirdly^ Like magnetic lines of force, when 
’‘‘end on’* to each other, run into each other; while, 
tinlike magnetic lines, when end on, repel each other. 
Here, of course, we apply the terms “like*’ and “un- 
like ** to the cases of the directions in which our supposed 
particle of north-seeking magnetism would move along 
the lines. These notions of Faraday’s are full of 
meaning, and it is not many years since Prof. Clerk Max- 
well showed how well they agreed with the most perfect 
mathematical expression of the forces that operate in the 
medium filling the surrounding space. 

Keeping these simple principles in mind, let us apply 
them to some further cases of magnetic action, and see if 
they are equally applicable. We know that the wires 
carrying electric currents possess certain magnetic pro- 
perties, and will deflect magnetic needles; that two 
electric currents may attract or repel each other ; and that 
current may make a magnet pole rotate round it. Can 
we explain such electrodynamic actions also by applying 
the principles of Faraday to the magnetic lines of force 
•existing in these various cases ? 

In the first place, what are the lines of force belonging 
to a wire through which an electric current is passing ? 
To ascertain this we will bore a hole through a card or a 
piece of glass, and pass a wire up through the hole. 
Then, joining the ends of the wire to the poles of a 
powerful battery, we will, while the current is passing, 
sprinkle on iron filings, and, tapping lightly, will permit 
them to assume their places in the lines of force. Fig. 3 
was thus obtained. It shows us a series of concentric 
circles. If a supposed north-seeking magnetic particle 
were put down on one of these circles it would more 
round and round in one direction ; supposing the current 
to come up through the hole, this direction would be 
opposite to that of the hands of a watch. If the current 
went down through the hole, the movement would be the 
other way round. But we may examine the current in 
.another way. Lay the conducting-wire down fiat, and 
place over it the card or piece of glass. The forms 
assumed by the iron filings are in this case (Fig. 4) 
straight lines across the wire— are edge-views, so to 
.speak, of the systems of circles we just now ob- 
tained. 

These two figures were discovered by Faraday, and 
are given in his researches. They are also given by Dr. 
F. Guthrie m his book on “ Magnetism and Elec- 
tricity.*' 

If we wind up our conducting-wire into a simple knot 
er loop, carefully preventing the overlapping parts from 


touching, the figure obtained with the iron filings is like 
that of Fig. 5. It is interesting to observe how in the 
middle of the loop there are no lines, only dots. The 
lines of force run through the loop, perpendicularly to its 
plane, and we only see them end-ways as points. It is 
clear that a magnetic particle such as we have imagined 
would be either attracted into the middle of the loop, or 
would be repelled out of it, according to its polarity. 

Now what is the effect of carrying two parallel currents 
through two wires side by side ? Take a piece of card or 
glass, as in Fig. 6, having two holes in it ; through these 
pass a couple of wires joined to two batteries, so that the 
two currents are either both ascending or both descend- 
ing through the fiat surface. The magnetic field mapped 
out by the iron filings will then show a series of curves, 
the outermost of which are rough ovals inclosing both the 
currents, whilst the innermost are small ovals round 
each wire. The lines between the inner and outer 
systems present a sort of hour-glass shape or lemniscatc. 
Had the two parallel currents, however, passed in oppo- 
site directions through the plate, one ascending and the 
other descending, the filings in the magnetic field would 
have taken the form given in Fig. 7. Here we find two 
separate systems of distorted and flattened circles sur- 
rounding the wires, each separate system of circles 
having displaced the otheh The outer curves do not 
run into each other as in the preceding case. Let us 
apply Faraday’s principles to these two figures. In the 
former (Fig. 6) any “shortening” of the exterior lines 
would tend to draw the centres nearer together. In the 
latter case (Fig. 7) no such consequence need result. A 
tendency of the successive lines to repel each other and 
to maintain equal distances from each other, would in 
the former case tend to reduce the entire figure to a 
system of concentric circles, which could not be accom- 
plished unless the two centres approached each other 
and coalesced. In the latter case, since the systems of 
lines round the two centres never join across, this ten- 
dency would have the result of driving the two centres 
far apart to allow of the lines becoming perfect sets of 
circles. Now we know from Amp6re’s classical re- 
searches on parallel currents, that they attract one 
another when they run in the same direction, but are 
mutually repellant when they run in opposite directions. 
Our application of Faraday’s principle enables us to 
foresee this electro-dynamical action as a consequence of 
the distribution of magnetic force in the field. In an 
exactly similar manner we may reason out the action of 
the forces in the field which is produced by two currents 
crossing one another at a right-angle (Fig. 8), the con- 
ducting wires attracting one another across those quad- 
rants in which the currents flow both towards or both 
from the point of intersection. 

We may apply our study further and investigate, with 
iron-filings, the action which currents exert on magnets. 
Let us conduct a current vertically through a hole in a plate, 
and fix near it a small magnetic needle, as in Fig. 9. 
The needle has been placed so as to point with one pole 
towards the current. The lines of force radiating from 
that pole run round and coalesce on one side with the 
circular lines of force of the current. On the other side 
of the pole they absolutely refuse to unite with the circles, 
and repel them away. Clearly, the “ tendency to shorten,’* 
which Faraday predicated of the lines, would drag the 
pole of the magnet in one direction round the current. 
Looking at the other pole of the magnet we see that the 
tendency acts in the opposite direction, so that the total 
result would be a tendency to turn round the magnet 
about its middle point, and set it at right angles to its 
present position. This consequence, too, is, as we know 
from Oersted’s famous experiments, the fact. 

If, instead of laying the needle down flat, we had 
reared it up on end, as in our Fig. 10, where a square black 



Nov . 28, 1878] 


NATURE 


spot marks the place of the pole, we should perceive that 
the systems of circles round the current and of rays 
round the pole mutually disturbed each other, and that 
the figure was consequently unsymmetncal. Round one 
half of the figure the lines coalesce ; round the other they 
repel each other, and stream away. Applying the notions 
we have already obtained, we see that the result will be a 


they would certainly rotate the central region round on 
Itself. The corresponding fact exists in another of 
Faraday’s discoveries : that a magnet can be made to 
rotate round its own axis, under the influence of a current 
running up it through one of its poles. 

One experiment more will close for the present our 
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force tending to make the pole and the current rotate 
round each other This, we know, was shown by Fara- 
day himself to be the case, for when one was fixed and the 
other free to move, the one rotated round the other. Carry 
on the idea one stage f urther, and make the current run 


study in magnetism. We know that a rod of iron be- 
comes a magnet when wind a spiral of \iire round it 
and send a current through the wire. There must be 
some relation between the iron bar and the coils of wire * 
what is It? Let us investigate this also by losing at 
the distribution of the lines of force within the coiL 


up through the plate at the precise point \ihere the pole 



Fig 


Fig 


of the magnet is. Let it run up through the magnet. The Take a plate of glass or a piece ot card and bore eight 
"field” we obtain (Fig. ii) shows us neither the rays of holes through it, as in Fig. 12, and wind a corkscrew of 
the magnet nor the circles of the current, but a set of wire in and out , then lay a little bit of thin, soft iron 
beautiful spirals unwindmg from a common centre. What down the middle. We see by the lines of force, Wiien 
kmdofmotion can we deduce from this remarkable figure? the current is passed, that the iron becomes a strong 
If the branches of the spiral could shorten themselves magnet, but that the wires at the same time are mag- 
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netic also. We shall discover also that the magnetism 
of the little iron bar is not distributed exactly in the 
same way as if it had been a permanent steel magnet, 
for the lines of force follow curves that fill surrounding 
space slightly differently. Still, on the whole, we should 
argue that the iron core possessed magnetic poles where 
the force was greatest, and that the two poles were of 
opposite kinds of polarity, one being a north-seeking, the 
other a south-seeking, pole. 

SiLVANUs P. Thompson 


THE LATE MR. G. DA IVS ON ROWLEY 

T T is with sincere regret that we have to announce the 
death, on the 21st inst., at his house in Brighton, of 
Mr. George Dawson Rowley, the projector of, and princi- 
pal contributor to, the Ornithological Miscellany.^ which 
he published at his own very considerable cost, and 
author of several papers on ornithological and archieo- 
logical subjects. Educated at Eton and Trinity College, 
Cambridge, where he graduated B.A. in 1846, he was the 
companion, both at school and at the University, of the 
late John Wolley, whose early passion for natural history 
he shared. In Mr. Rowley, however, the taste for a time 
gave way to antiquarian studies, and did not return, at 
any rate very strongly, until some years afterwards, when 
he had married and was settled at Brighton, where, not- 
withstanding the dictum of Mr. Ruskin that ^^no English 
gentleman has ever thought of birds except as flying 
targets or flavorous dishes,” he became, so far as the 
opportunities of the place allowed, a very watchful ob- 
server of all that was passing in the feathered world, 
while in the spring he yearly repaired to his father’ s 
estate at St. Neot’s in Iluntingdonshire, the better to 
study the habits of birds in the breeding-season. He 
also began to form a collection of ornithological speci- 
mens of singular value, sparing no cost or trouble in the 
acquisition of objects of rarity or peculiar interest, and 
the treasures thus amassed finally became very numerous. 
The design of his Ornithological Miscellany seems to | 
have chiefly been to illustrate this “ Rarity Chamber” — 
for so, after the example set by old Rumphius, it 
might well be called — a considerable number if not 
most of the specimens therein figured or described 
being his own possessions. Yet he willingly accorded 
room in its pages to worthy contributors, among whom 
may be mentioned Mr. Dresser, Dr. Finsch, Messrs. 
Salvin, Sclatcr, Seebohm and Sharpe, and Lord Tweed- 
dale, and his printing a translation of Prjevalsky’s 
important work on the birds of Turkestan, published 
in Russian, with copies of the plates, was a real 
boon to those ignorant of that language. Besides this 
he often wandered into the by-ways of ornithology, 
which frequently possess a curious kind of interest, and 
he gave views of many places remarkable for the birds 
which frequent them. Never did the contents of a work 
better justify its title, for anything more miscellaneous 
than they are cannot well be imagined. Failing health, 
as he himself only a few months ago stated in his con- 
cluding remarks, brought it to an end far sooner than he 
had intended. Setting aside the scientific value of some 
of the papers, the beautiful plates by which nearly all are 
illustrated make its cessation a loss to ornithologists; and 
those who knew that Mr. Rowley had for a long time 
been gathering information bearing on the history of the 
extinct Gare-fowl i^Alca impennis) had hoped that some 
result of his labours in this respect would one day make 
its appearance. But this was not to be. More than a 
year ago a violent hemorrhage of the lungs gave warning 
of serious danger, and the attack was only too quickly 
followed by others of a like nature, under which he sank, 
in his fifty-seventh year, dying, by a singular coincidence, 
on the very same day as his father, who had long been 
an invalid. 


NOTES 

We notice with regret the death, at the age of sixty-eight, of 
Mr. James M‘Nab, the well-known curator of the Edinburgh 
Royal Botanic Garden. Mr. M‘Nab’s father was also curator 
of the Edinburgh Botanic Garden, where the son was trained. 
In 1834 Mr. M‘Nab paid a vLit to the United States and 
Canada, the fruits of which appeared in a variety of contribu* 
j tions, descriptive of the more interesting plants found during the 
journey, in the Edinburgh Philosophical Journal for 1835, and 
in the Transactions of that period of the Edinburgh Botanical 
Society. On the death of his father, in December, 1848, after 
thirty-eight years* superintendence of the Botanic Garden, Mr. 
M*Nab was promoted by the Regius Professor (Dr. Balfour) to 
the responsible post thus vacated. The extent of the Garden at 
that time was not more than fourteen imperial acres. Ten years 
later, however, two acres were added on the west side, which 
were laid out and planted by Mr. M‘Nab, under the superin- 
tendence of Prof. Balfour. After the lapse of five more years 
the Experimental Garden, extending to ten acres, was thrown 
into the Botanic Garden, and planted with conifers and other 
kinds of evergreens. On a portion of the ground so acquired a 
R(^ck Garden was, on the suggestion of Mr, M‘Nab, begun 
towardh the end of i860. The Rockery has now upwards of 
5,442 “compartments” for the cultivation of Alj)ine and dwarf 
herbaceous plants, and is yearly being added to; vhile of late 
years portions of the southern slopes have been set apart for the 
rearing of bulbous and other plants, whose roots require to be 
well ripened before flowering. Mr. M'Nab was a frequent con- 
tributor to liorticultural and other magazines, his writings 
including pa]-)ers, not only on botanical subjects, but on 
vegetable climatologj^ landscape gardening, and arboricul- 
ture. One of the original members of the Edinburgh Bo- 
tanical Society, founded in 1836, he was a voluminous wTiter 
in its Transactions', and in 1872 he was elected to the 
presidency of the society — a position rarely held by a practical 
gardener. Jn November of the following year Mr. M*Nab 
delivered his presidential addrc'-s on “The Piffects of Climate 
during the last Half-Century with Reference to the Cultivation 
of Plants in the Royal Botanic Garden of P'.dinburgh and else- 
where in Scotland,” a ])aper which excited a good deal of dis- 
cussion at the time, the writer having adduced facts with the 
view of showing that a change in our climate had taken place 
during the period in question. Mr, M‘Nab also contributed to 
the Society a monthly report on thermometrical readings and 
progress of oj^en-air vegetation in the Botanic Garden, which 
was highly valued, alike by horticulturists and meteorologists, 
for the jiractical information it conveyed. Prof. M*Nab, of the 
Royal College of Science, Dublin, is a son of the late Mr, 
M‘Nab. 

On Friday a meeting of the local executive of the British 
Association was held at Sheffield to appoint committees to make 
the necessary prej-arations for the visit which commences on 
August 20 next year. The Master Cutler (Mr, W. H. Brittain) 
presided. It was stated that the guarantee fund now amounted 
to 3 > 33 S^-) ^ind would eventually reach 5,000/. The Associa- 
tion, how ever, do not wish the expenses to exceed 1,500/,, or 
they fear that the expense of entertaining the Association Will 
deter other towns from sending invitations. It is expected fiiat 
at least 1,500 members and associates will attend the sittings. 
The necessary committees w'ere appointed, and Mr. J. E. H. 
Gordon, w'ho was present representing the Association, thanked 
the people of Sheffield for the splendid preparations they were 
making for the reception of the Association and for the hospi- 
tality which was already offered, 

M. Bardoux has appointed a great commission for the re- 
I organisation of the Museum of Natural History of Paris. This 



2 SI 0 V. 28 , 1878 ] NATURE ^ 

famous institution is almost entirely deserted by students. The discoveries have been made in the presence of several British 


report describes all the transformations the Jardin des Plantes 
has undergone since it Mas taken out of the hands of the king’s 
physician and entrusted to the care of a sjiecial director. 

Although we are au^are that the columns of Nature arc 
studied by a considerable number of readers in Australia, New 
Zealand, and Japan, it is with some pleasure that we find an 
extract, however incorrect, from one of our articles (** On Cleo- 
patra’s Needle and the Wind Pressure”), inserted in the Bolton 
Evening News, Before “A Constant Reader” (we presume 
of the Evening News) took the trouble to multiply out the 
supposed 80 lbs. to the square inch^ obtaining the somewhat 
alarming result of 11,520 lbs. to the square foot for a wind 
pressure, it might have allayed his fears concerning his OM'n 
integrity and that of the Manchester houses, if he had consulted 
the original article. 

The Dundee Naturalists’ Society have just obtained posses- 
sion of a very fine specimen of Plerygotus angUcust M'hich m as 
found at Carmyllie Quarries some months ago, and has now been 
presented to the Society by Messrs. Duncan, Falconer, and Co., 
the lessees of the quarries. Only fragments of this ammal have 
hitherto been found, and its general appearance has been show-n 
by what are known as restorations ; but the correctness of these 
has been doubted by many paleontologists. This specimen, 
which is oil a slab of the vvcll-knoMai Carmyllie pavement, has 
from head to tail the segmental plates all intact, with the ex- 
ception <.»f about an inch of the telson, which is m anting. The 
length of the fossil is 4 feet 2 inches, and its widest segment 15 
inches. The carapace or head plate measures 10 inches by 8, 
and the telson or terminal plate 8 inches by 7. Tlie abdominal 
asi^rcl is presented, and the curious arrow-shaped plate, ‘‘epi- 
fctoma,” i.s distinctly shown attached to the-iniddlc of the second 
abdominal segment. In many attempted restorations this plate 
IS figured on the under side of the anterior portion of the cara- 
pace. 

The rich collection of insects of Dr. Moritz Isciischmied is 
bequeathed to the Natural 1 In tory Museum of Bern, together 
with a sum of 3i20o/. for the entomological part of the museum, 

A sciEM'inc society has been formed at Berlin under the 
title “ Frcic Akademie, w isscnschaftlicher Centralvercin,” with 
the object of propagating scientific knowledge in wdder circles 
by means of lectures The new’^ society will begin its work in 
January, 1879. Herr Ebcrty, the syndic of Berlin, and Dr. 
Max Ilirsch are its directors, and the number of members is 
rapidly increasing. 

At the instigation of the Society for the History of the 
Lake of Constance and its Surroundings,” the King of Wurtem- 
berg has requested the Statistical and Topographical Office of 
Stuttgart to undertake a complete investigation of tlic lake in 
question. It appears that the various depths of the dificrciit 
parts of tlic lake liave not been measured since 1826. The new 

investigation will doubtless yield a number of highly interesting 
data, ** 

An excellent geological map of Germany has just been pub- 
lished by the Photolithographic Institute of F. Graaz at 
Leipzig. It is draw'n by Prof. Hirschwald, of Berlin, after the 
relief of C. Rao/, and is specially intended for use at geological 
lectures. 

The Times of yesterday contains an account of Dr. Sclilie- 
mann s further ebecavations on the site of Troy, the account being 
evidently condensed from several letters of the enthusiastic 
explorer. All Dr. Schliemann’s previous conclusions seem to 
e cimfirmcd, and his already large collections have been greatly 
^ e to. Fortunately for his sceptical critics, some of his 


naval officers stationed at Besika Bay. Among other things he 
has found a steel dagger, the first iron object found on the site, 
but perhaps the most curious find are “ the billions ” of shells of 
cockles and mussels found in all the strata of the prehistoric 
dibris^' and said to be no longer found on the shores of the 
Hellespont and .<Egean. 

At some excavations recently made at Heidelberg a Roman 
well and several milestones were discovered, the inscriptions 
upon the latter giving interesting details regarding the old Roman 
colony on the banks of the Neckar. 

Mr. a. R. Wallace has reprinted from the Fortnightly 
Review his valuable paper “ On Epping Forest and how best to 
deal with it.” It proves how M’cll qualified Mr. Wallace is to 
have the care of wffiat remains of the once extensive forest. 

Mr. de Wall, the Polytechnic Review states, has observed 
tliat when two electric sparks are simultaneously produced at 
the extremities of a short tube smoked inside, the two discharges 
give figures in the form of a black ring at the middle of the 
tube. When the sparks are not quite simultaneous, the ring is 
slightly displaced. It is suggested by the author that this obser- 
vation may afford a method of determining the velocity of 
s mud, and of the speed of propagation of electricity in a 
conductor. 

Prof. Persifor Frazer reports, we learn from the Poly* 
technic AevieiVy the interesting observation that early in last June 
he tried a telephone with a diaphragm mounted so as to vibrate 
freely except in the circular line, where it was bound fast. With 
several other telephones in circuit, but muffled so that they could 
not lake u}^ the direct vibrations of the voice, he found that the 
over-tones produced in the diaphragm of one telephone, by a 
musical note sung into the mouth-piece, W'cre reproduced in the 
others. 'I'his shows the extreme minuteness of the motion neces- 
sary to produce sound by fluctuations in the transmitting power 
of the line w ire. 

We arc glad to sc that the Princeiown Reiicw, hitherto known 
as a high-class theological journal, is enlarging its programme so 
as to include subjects of scientific interest. In the November 
number, for example, we have excellent jxipers on “The Rights 
and Duties of Science,” by Principal Daw^son ; “ Man’s Place 
in Nature,” by Prof. Le Conte; “Eclipses of the Sun,” by 
Prof. Simon Newcomb ; “ 7’he Recent Solar Eclipse,” by Prof. 
Young; and “ Physiological Metaphysics,” by President Pouter. 
Besides these there are other good papers on a variety of non* 
theological subjects. 

IJ Electriiiti of November 20 contains a first paper by Count 
du Moncel, on Lacour’s l*honic Wheel, and several important 
papers on Electric Ligliting. 

The Lancet announces the publication, next week, of a special 
article, from the pen of Dr. Richard ^lOn, on the remains of 
Harvey. The author has recently visited the church at Hemp- 
stead, in F ssex, w here Harvey lies, and has had photograjihed 
all the important historical mementoes, copies of some of whicli 
w ill liC reproduced in the Lancet, The publication is intended 
as a further contribution to the literature of the tercentenary 
year of the birth of the greatest and most original of Englisli 
anatomists. 

At 6 o’clock on the evening of October 2 a severe car th- 
quake was experienced in the village of Jiicuai)a .and neigh- 
bouring towns, in the department of Usulutan, in the 
southern portion of the Republic of Salvador . Nearly all the 
houses in Jucuapa were destroyed and many families buried in 
the ruins, particularly in the outskirts of the town, where the 
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means of escape were confined to narrow streets, and where the 
houses were not so solidly constructed as in the centre. The 
towns included in the disaster are Guadalupe, Nueva Guadalupei 
Chinameca, Usulutan, the Caserio del Arenal, Santiago de 
Maria, which is entirely ruined and some lives lost, a condition 
in wjiich are also found Tccapa, Triunfo, and San Buenaventura. 
The shock which produced the greatest damage was at first a 
kind of oscillatory movement w'hich lasted over forty seconds, 
and terminated in what felt like a general upheaval of the earth, 
and was so violent that solid walls and arches and strongly 
braced roofs were broken and severed like pipe-stems. The 
movement proceeded from the south-west to the north-east. It 
was supposed to proceed from the volcano of Tecapa, which is 
reported as being in conflagration. The district which has been 
devastated is one of the most thickly settled portions of the 
country, 'rhaldea of Santa Ana reports that apprehensions exist 
in the public mind that the volcano of Santa Ana is about to lie 
in eruption, from the effects of w'hich serious consequences are 
feared. The Panama Star and Herald is the authority for 
these statements. 

A CORRESPONDENT of Pioneer^ writing from Mirzaporc, 
calls attention to a phenomenon which he considers worth 
recording. Early on e morning large quantities of fish of every 
description were seen coming to the surface along both banks of 
the river gasping and dying ; all the crabs came out and hung 
in clusters to the clay, or lurked in the grass above the w ater 
level, and large eels, leaving the water, lay like snakes along the 
edge. The next day great numbers of fish, some of enormous 
size, floated past, and endeavours were made to induce the 
natives to bring them on shore for manure, but as their fathers 
had never employed fish for such a purpose, they declined to 
make such an innovation. The river was high, but not in full 
flood, and the water, probably on account of the long drought, 
was intensely and abnormally turbid. 'J'he death of the fish 
is attributed to this peculiarity, for the particles of earth held 
in suspense appear to have impregnated the gills and stopped 
breathing; it had not, however, been ascertained which of the 
affluents of the Ganges or Jumna had caused the mischief. 

The following method of measuring approximately the velocity 
of sound, devised by M. Bichat {Journal de Physique) is said to 
form a suitable lecture experiment. A white-iron lube, about 
10 m, long is bent back on itself, so that the end-s A and B arc 
near each other. A is closed w ith a caoutchouc membrane ; b 
has a stopper w ith glass tube which communicates, through a 
caoutchouc tube of a certain length, with one of M. Marey's 
manomctric capsules. Near the end A is an aperture which, by 
means of another caoutchouc tube the same length as the former, 
communicates w ith another of Marey’s cajisulcs. These capsules 
arc arranged before a blackened cylinder, the ends of their levers 
applied to it one over the other. A tuning-fork, giving 100 
vibrations per second, inscribes these also in the same vertical 
line on the cylinder. All being ready a slight blow is given, 
w ith the hand or otherw isc, to the membrane A, while an assistant 
turns the cylinder. The capsules register the point of departure 
and that of arrival, while the tuning-fork gives the time. Thus 
it is found that, between those two points, there are, three 
vibrations of the tuning-fork, i.r,, about of a second have 
elapsed. The velocity of sound is inferred to be 333 ’3 
second. By means of tw’o iron tubes placed one above the other 
the difference of the velocities of sound in air and hydrogen may 
be demonstrated, even though it may be difficult to keep the one 
tube filled wdth pure hydrogen. 

An historico-ethnographical exhibition has been opened at 
Winterthur (Switzerland), and the visitors are agreeably sur- 
prised by the large number and great varicty 'of objects exhibited 
as well as by their artistic arrangement. 


Japanese farmers appear to be determined not to be 
behind by their fellow-countrymen in matters of progress, for 
we hear that in some parts they are growing wheat from foreign 
seed. On this subject a Nagasaki paper says : — “ We have sceii 
a magnificent specimen of wheat ^own in Japan from AmericEll 
seed, than which nothing better could be desired, the flour pro- 
duced from it being fully equal to any we have seen fTOtL 
America. Such a result speaks well for the prospects of Japan- 
becoming, with proper cultivation, a profitable wheat-producing 
country.” 

A German engineer residing at Smyrna, Herr Karl Humann, 
who some time ago had undertaken some successful excavations 
at Berghama at his own expense (the ancient Pergamum in Asia: 
Minor), has recently been commissioned by the German Govern- 
ment to continue these excavations, and has succeeded in bringing 
to light some highly interesting objects of art. The Porte has 
permitted the continuation of the excavations under the condition 
that only half the objects found shall become German property^ 
w hile the other half w ill be retained at Constantinople. 

In the Annual Report of the Royal Botanic Garden, Calcutta,, 
for the year 1877-78, Dr. King, the superintendent, draw: 
attention to the want of proper accommodation for the her- 
barium, which now consists of ninety-three cabinets of drieti 
plants, forming, as w^e are told, *‘the only large herbarium in 
India, containing authentic specimens from almost every Indian- 
botanist from Heyne to Kurz, including excellent sets rf 
Wallich’s, and Hooker and Thomson’s plants.” Dr. King 
reports that of ^Ihe seedlings of the Para rubber plant (Jlevea 
brasiliensis) received at the beginning of last year, some were 
retained at Calcutta, while the others were sent to the Cinchona 
plantation in Sikkim. Several of the plants have died during 
tiie year, but those remaining at Calcutta arc healthy, and haw 
growm fairly well. Of the Ceara rubber plant [Manihot^laziozd)^ 
many of them w'erc found to be dead on arrival; those that 
survived were divided between Calcutta and the Cinchona 
plantation, one of the plants is said to be ten feet high, and the 
others vary in height from two to five feet, but they all appear 
weak and lanky, as if the climate were too damp for them . 
Regarding the cultivation of vanilla in India, especially in 
the climate of Calcutta, Dr. King’s experience confirms hi- 
first impression that “it is not worth while to go to any 
further expense in attempting to make a plantation ( i 
it, to be conducted on commercial principles.” It i^ 
satisfactory to learn that ipecacuanha has been propagated 
largely ; like vanilla, Dr. King is of opinion that it can nevei 
be grown successfully as a crop in any part of Bengal. Thr 
utilisation of new vegetable substances for paper -making, espe- 
cially baobab bark and bamboo shoots, are fully considered by 
Dr. King, who expresses an opinion wdth regard to the forme i 
that, if the plant is “ to be grown to a profit, it would be hardly 
feasible to give it cultivation, however rough, after the first year.” 
Considering also the comparatively slow growth of the baobab. 
Dr. King says he is driven to the conclusion that it is not likely 
to afford in India a sufficiently cheap paper-fibre. He points- 
out that a plant yielding an annual crop is much more likely to 
fulfil the financial conditions of success than any perennial likf 
the baobab, which yields a crop only after many years. Regard- 
ing the use of the young shoots of bamboo for paper stock, which 
have been very favourably reported on by Mr. Routledge, Dr. 
King does not look upon it in any hopeful light. Of the so- 
called “ Rain Tree,” which has already been noticed in our 
columns, and referred to PithecoloHum saman, a number of 
good trees are growing in the Botanic Garden, Calcutta. One 
set consists of five trees, about eleven years old, and the other pf 
eighty-four trees, planted in an avenue about four years ago. 
The tree is a very fast grower, and is said to ^ be perfectly at 
home in the soil and climate of Lower Bengal. From its. 
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umbrageous habit and wide-spreading branches it is extremely 
valuable as a shade tree. The wood is soft and of little value 
except as firewood, and the pod is sweet, like that of the carob 
{Ceratonia siliqua)^ and may probably prove valuable as a food 
for cattle, for which purpose, indeed, these pods are used in the 
West Indies, For this reason, and not for that of gathering and 
dispersing moisture (for which the tree became momentarily 
celebrated), it is probable the tree may be generally planted. 

The additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey {Macacus cynomolgus) 
from India, presented by Mr. Theodore Beck ; a Black-crested 
Cardinal {Gubernatrix cristatella), two Red-crested Cardinals 
{Paroaria cucullata) from South America, purchased ; a Macaque 
Monkey {Macacus cynomolgus) from India, deposited ; a Baker’s 
Antelope {Hippotragus bakeri) from Nubia, received in exchange. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

The proposals of the Cambridge Mathematical Studies Syn* 
dicate for completing the new scheme for the mathematical 
tripos have been carried. The following summary of the whole 
scheme of the mathematical tripos which will come into opera- 
tion in the year 1882 is given in the Times, It will consist of 
three parts, the examination for each part occupying three days. 
The subjects of the first part are to be confined to the more 
elementary parts of pure mathematics and natural philosophy, 
the subjects to be treated without the use of the differential cal- 


now living. The subjects have been as follows : — Lecture I. 

On the Geological Distribution of Fossil Reptiles and Birds ; 
and concerning points in which Extinct Reptiles difler from 
those which now inhabit the Earth. Lecture 11 . — The Ichthyo- 
! saurians and Animals of the Open Ocean. Lecture III. — iTie 

I Plesiosaurians and Animals of the Sea Shore. Lecture IV. 

The Dinosaurians and Allied Tyj^es of Land Animals. Lec- 
ture V. — The Ornithosaurians and other Flying Ty|*>es of Life. 
Lecture VI. — The Classification of Reptiles and Allied Fossil 
Animals, as illustrating some Aspects of the Doctrine of 
Evolution. 

Prok. Wurtz was charged some time since by the French 
Minister of Public Instruction, to make an inquiry into the 
organisation of the laboratories and practical instruction given in 
the several universities of Germany and Austro-Hungary. 
Prof. Wurtz accordingly made several journeys to the great 
seats of learning in these two countries, and the Journal 
OJiciel of last Saturday publishes at full length his reiwrt. 
Prof. Wurtz insists strongly on the danger of creating laige estab- 
lishments, where students are taught .^^omething of everything, 
and on the necessity of creating s] 3 ecial foci for every large sec- 
tion of experimental science. He shows the advantage of special 
institutes, and insists upon the organisation of chemical, physical, 
]>hysiolugical, anatomical, and pathological institutions such as 
flourish on the other side of the Rhine, and may be established 
in Alsace-Lorraine. He ends his rej^rt by describing the 
Munich Hygienic Institute. 

The French budget of Public Instruction has been voted 
au pas accelerL The resolutions proposed by the Commission 
were voted without any material alterations. The estimates 
reach about 2,000,000/. 


iart 1. so as to deserve mathematical honours, and the subjects I 
are algebra, trigonometry, plane and spherical, theory of equa- I 
lions, the easier parts of analytical geometry, plane and solid, 
including curvature of curves and surfaces, differential and 
integral calculus, easier parts of differential equations, .statics, 
including elementary propositions on attractions and potentials ; 
hydrostatics, dynamics of a ixirticlc, easier parts of rigid dyna- 
mics, easier parts of optics and spherical astronomy. Those 
who |)ass this second part will be arranged as wranglers, senior A WEA 
optimes, and junior optimes in order of merit. BotJi the ex- died a moi 
aminations in Parts I. and II. will take place in June. The of 100,00c 
examination in Part III. w ill be held in January, and be open the publis 
only to those who are classed as wranglers. It will last three 6o,cxx) dn 
days. On the tenth day after the end of the examination inPart HI. Belgrade, 

the moderators and examiners, taking into account the examination 

an that part only, shall publish in three divisions, each division 
arranged alphabetically, those examined and approved. The 
moderators and examiners may place in the first division any Journal 
canclidate who has shown eminent proficiency in any one group of 
of the subjects in Schedule 111 . / / s h ol Abcrde. 


According to a new' law, all children who finish their education 
in any school of the Canton of Bern arc submitted to an examina- 
tion. This year 4,610 boys and 4,446 girls w'cre examined (total 
population of the Canton 537, 000), and the results proved unsatis- 
factory. The Canton continues to occupy the eighteenth and 
twenty-first places in the Cantons of the Swiss confederation. 

A WEALTHY Serbian, Ilija Milosavljewitch Kolaraz, who 
died a month ago at the ripe age of eighty-two, has left the sum 
of 100,000 ducats for educational purposes, 10,000 ducats for 
the publishing of valuable works in the Serbian language, and 
60,000 ducats for the foundation of a Serbian university at 
Belgrade, which is to be known as Kolaraz’ University. 


The College of IValcs Magazine, the first number of 

which lies before us, is a neat little publication of fifty* two 
pages, doing credit to the Oswestry press from which it issues, 
enterprise of the Aberystwith Institution, and 
the ability of its members. We do not suppose its promoters 
expect a large ^neral circulation, though there is no reason w'hy 
might not be so conducted as to meet with consider- 
Curiously enough, the first paper 

«ppeamnce s”/ made 


SCIENTIFIC SERIALS 

and PAysiolegv, July, 1878.— Dr, Ogston, 
or Aberdeen, gives an account of the growth and maintenance 
of the articular ends of adult bones. He believes that the arti- 
cular cartilage produces the osseous tissue beneath it, forms the 
epiphyses, supplies their waste, and maintains them in their 
proper size and bulk during adult life. — Prof. Clcland describes 
the brain in cyclopians or one-eyed monsters, including speci- 
mens of human kind, dogs, lambs, and pigs. He finds that 
there is no trace of a retina in the cyclopian eyeball, and that 
moreover there is an arrest of the development of the first 
cerebral vesicle. — Dr. Creighton gives an exhaustive account of 
the formation of the placenta in the guinea-pig, and refers very 
prominently to its early development in connection with the 
structure of the ovaries and supra-renal bodies.-— Prof. Turner 
contributes notes on the foetal membranes of the reindeer, and 


sne maac ms. wyaucs «iiu i>upru-rcnai Doaies.— rror, lurncr 

0^620 iewr &e ^ W^^^^ contributes notes on the foetal membranes of the reindeer, and 

do ^ xrtice hv su^ess ; and it might on the oviducts of the Greenland shark.— Mr. David Newman’s 

tionl^ kTw T ‘ ^ *0 re^rch in various direc- paper on the functions of the kidney gives «n account of the 

profeZre m should like to sec the science physical mHuences which promote secretion, so far as can be 

1 oressors m this college fill up some of its pages. demonstrated by experiments with animal memhrBn.. and the 

The First Annual Report of the Dulwich College Science of animals recently killed.— Dr. Dodds’ historical and 

Society is, on the whole, satisfactory : the anpended fists form- “nalysis of our knowledge upon the localisation of the 

ing the bulk of the volume, show that the Society has several ^“octions of the brain deals with the anatomy of the brain in 
ddigent collectors, and we hope it will continue to do genuine 

•work and nourish in the scho 1 a lasting love of real science October, — Dr. Cunningham, of Edinburgh, gives his dedne- 


critic^ analysis of our knowledge upon the localisation of the 
functions of the brain deals with tne anatomy of the brain in 
this number. 

October,— Dr. Cunningham, of Edinburgh, gives his deduc- 
tions on the intrinsic muscles of the mamiwian foot, derived 


which j lurms.or extiuci animals mr. greenwood conclude their valuable memoir on the anatomT 

le reptiles and birds, and have no reprc.scntatives of the Indian elephant, dealing with the alimentary and 
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its appendages, and the other abdominal and thoracic viscera. 
— Dr. Crei^ton publishes his» observations on the supra-renal 
bodies based on microscopical investigations of these organs when 
adult and during development, and shows how they present many 
features of andogy to the ovaries. — Prof. Humphry gives his 
reasons for dissent from Dr. Ogston’s views on the important 
share talcen by articular cartilage in the growth of bone, as 
expressed in the July number of the Journal — Prof. Turner 
describes the placentation of the hog-deer [Cervus forcinus ), — 
Dr. Urban Pritchard supplements his previous accounts of the 
development of the organ of Gorti in the internal ear. — Dr. T. 
B. Henderson, of Glasgow, describes the physiological effects of 
the inhalation of phosphuretted hydrogen. 

Journal de Physique^ October. — In this f number Prof. Dufet 
studies the variation of the indices of refraction in mixtures of 
isomorphous salts, arriving at the experimental law that the 
differences between the indices of a mixture of two ^uch salts 
and those of the com])onent salts are in iiiver c ratio of the 
numbers of Cf|uivalents of the two salts forming the mixture ; 
in other terms tlie curve which has for ordinates the indices and 
for abscissm the equivalents, is a straight line. This law is 
regarded as a consequence of Gladstone’s, on the constancy of 
specific rjractive enerqy in mixtures. — M. Terquem describes an 
improved way of realising Plateau’s liquid laminar systems, 
giving larger systems with less liquid. Instead of using pieces 
all rigid, he uses a combination of rigid pieces with flexible 
threads (silk), ^.g., two horizontal rods joined together at the 
ends with such threads or two rings joined with threads. Many 
instructive effects are thus had. The liquid u^^cd is a solution 
of soap and sugar, prepared in a special way. — M. Bonty con- 
tributes a mathematical paper on the numbei of elements neces- 
sary for determining the exterior effect of an optical sy^-tem, and 
M. Bichat gives a new method of measuring the velocity of 
sound. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, November 21. — Repulsion resulting 
from Radiation.” Part VI., by William Crookes, b.R.S,, 
V.P.C.S. 

In this part, uith which the research closes, the author first 
examines the action of thin mica screens fixed on the fly of an 
ordinary radiometer, in modifying the movements. If is found 
that when a disk of thin clear mica is attached i millim. in 
front of the blacked side of the vanes of an f)rdinary radio- 
meter, the fly moves negatively, the black side approaching 
instead of retreating from the light. Wlion a thin mica disk is 
fixed on each side of the vanes oi a radiometer, the result is an 
almost total loss of sensitiveness. 

In order to examine the action of screens still further an 
instrument is described having the screens movable, and working 
on a pivot indeiieiident of the one carrying the fly, s ) tliat fhc 
screens can move freely and come close cither to the black or to 
the w'hitc surfaces of the disks. By gentle tapping the screens 
can be brought witliin 2 milliins. of the black surface-. A 
candle is now brought near, shaded so tliat the light has to 
through one of the clear disks and fall on tlic Idack surface. 
The black side immediately retreats, the clear tlisk remaining 
stationary for a moment, aiul then appro.acliing the light. If 
the candle is allowxd to shine on the plain side of the black 
disk, no immediate movement takes ])lace. Very sion, how- 
ever, both disks move in the same direction away from the 
candle, the speed of the clear disk gradually increasing over that 
of the blacked disk. 

Instead of allowing the clear screens to freely move on a 
pivot, an instrument was made in which the screens could be 
fixed beforehand in any desired position in respect to the blacked 
<lisk. It w as then found that w’ltli the screens close to the blacked 
sides of the vanes the fly rotates very slowdy in the negative 
direction, stopping altogether w hen the candle is moved five or 
six inches off. With the screens i millim. from the black 
surface the direction is negative, and the speed at its maximum. 
When the screens and disks are 7 millims. apart a position of 
neutrality is attained, no movement taking place. When the 
distance is further increased, positive rotation commences, 
which gets stronger as the screens approach the bright sides of 
the disks, where the po.sitive rotation is at its maximum. The 
s^ithor adduces reasons for considering that the negative rota- 


tioiia here observed are caused by the w arming up of the black 
surface by radiation falling direct on it, through the clear mica, 
screen, and the deflection backw ards of the lines of molecular 
pressure thereby generated. 

The action of these radiometers l>eing complicated, o\v ing to 
the surfaces of the vanes being different in absorptive powder, 
another instrument w’as made in which the vanes were of 
polished aluminium, perfectly flat and symmetrical with the bulb. 
The screens w ere of clear mica movable in respect to the vanes^ 
and at right angles to their surface. When exposed to the light 
of a candle it w as found that w ith the screens brought up close 
to the disks, the rotation w'as as if the unscreened side were 
repelled ; at an intermediate position there was neutrality. 
Explanations are given of these movements, but without tne 
illustrative cuts they would be unintelligible. 

Exi^eriments on radiometers having movable screens inter- 
posed between the vanes and the bulb arc next given, and these 
are follow^ed by a long scries of experiments on the influence of 
movable screens on radiometers with cup-shaped metallic vanes; 
the screens licing varieil in shajie and position in resjicet to Ih^ 
j)lane of rotation, as well as in respect to the distance from the 
^.^^cs. 

A similar series is gi\cn with metallic cylinders as vanes, and 
from the liehavioiir ol the latter kind of radimneter an expla- 
nation is given of the various movements previously i)!)tained. It 
is found that when the screen touches the convex surface of the 
vanes the rotation under the influence of light is always positive. 
It commences at a low' exhaustion, increases in speed till the 
rarefaction is s > high that an ordinary radiometer w'ould begii> 
to lose sensitiveness, and afterwards remains at about the same 
speed up to the highest rarefaction yet obtained. At any 
rarefaction after 87 M (millionths of an atmosphere) there is a 
neutral position for the screen. When it is on the concave 
side of this neutral iiosilioii the direction of rotation is jiositive, 
and when on the convex side of the neutral position it is nega- 
tive ; the speed of rotation is greater as the vanes are further 
removed from this neutral position on either side, d'he position 
of this neutral point varies w ith the degree of exhaustion ; thu» 
at 12 M the screens must be 3 milliins, from the convex 
side ; at *18 M tliey must be 13 millims. from the convex side. 
The higher the exhaustion the greater the distance which must 
separate the convex side of the hemi- cylinders and the '■ereens. 

The author gives explanations of these phenomena based on 
the follow ing already ascertained facts : — When thin alumiiiinm 
vanes are exposed to light the metal rises in teiiqici.Uurc and 
becomes equally ^^arln tliroughout, and a lajer of moleciila 
pressure is generated on its surlace. The thickness of this layer 
of rH*cssure, or the length of the lines of force of reijulsitjn 
varies w ith the degree of exhaustion, being longer as tliC ex 
haustion increase->. d'be lines of force ajiptar to radiate fro 
the metal in a direction normal to it- surface, dhe force 'M 
rejnilsion is also greater the closer tin* re])elled bod) is to tl i 
generating or driving surface, and the force dinjini-he rapid 1 
as the distance increases, according to a law which docs n ' 
appear to lie tliat ot “inverse squares.” Tiiagrams are given 
illustrating the author’s cxi'lanatioii based on the aliovc data. 

An apparatus is next descTibed not dilfciing in prineii le frot t 
the last, but having, 111 addition to the aluniimum lienn-c) lm<’< i 
and movable mica screen, a small rotating lly made of dear nii< a. 
mounted in such a way that it could be fixed by means of an 
exterior magnet in any desired position inside the bulb. The 
screen was also cajiable of ad)u-tment by means of another 
magnet; the ahiminuim hemi-cvliiider in |this apparatus being 
fixed iminovabl) The adjiistible indicator being very small in 
diameter in comparison to the other parts of the apparatus, and, 
being easily placed in any j^art of the luilb, was expected to aftoid 
information as to the intensity and direction of the lines of pres- 
sure when a candle v\as brought near the bulb. Experiment:* 
have been tried, with the screen in different positions in 
respect to the lieiui-cylinder ; with the indicator in different 
parts of the bulb ; r, with the candle at different distances frcttu 
the hemi-cylinder on one side or the other ; d, with the degree 
of exhaustion varying between wide limits. It would be im- 
possible to give an intelligible abstract of the results obtained 
with this apparatus w ithout numerous diagrams It may, how- 
ever, be briefly stated that they entirely corroborate the theories^ 
formed from a study of the behaviour of the instruments 
previously described. 

The next i^art of the paper treats of the action of heat em- 
ployed in^iide the radiometer. In a previous paper the author 
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showed that phenomena feeble and contradictory when caused 
by radiation external to the bulb, became vigorous and uniform 
when the radiation w as applied internally by the agency of an 
electrically-heated wire. It was hoped that some of the more 
obscure phenomena showm by the deep cups with movable 
screens in front (referred to above) might be intensified if set in 
action by a hot wire. Several inds of apparatus and experi- 
ments w ith them are described, but the results arc too compli- 
cated to be given in abstract. One expeiiment proves that the 
direction of pressure is not wholly normal to the surface onw'hich 
it is generated, but that some of it is tangential. 

The author then describes the turbine radiometer, early speci- 
mens of which were exhibited lief ore the Royal Society on April 
5, 1876. In the ordinary form of radiometer the number of 
dislvs con^ituting the fly is limited to six or eight, a greater 
number causing interference one with the other and obstruction 
of the incident light. In the turbine form of fly there is no 
such difficulty, the number of vanes may be considerably increased 
without overcrowding, and witli corresponding advantage. In 
the earlier turbine radiometers the flies were made of mica 
blacked on lioth sides, and inclined at an angle like the saiR of 
a windmill, instead of being in a vertical jilane. ^'his form of 
instrument is not sensitive to horizontal radiation, but moves 
readily in one or other direction to a candle held above or liclow . 
A \ertical light falling on tlie fly gives the strongest action, but 
rotation takes place, whatever be the incident angle, provided 
the light is caught by one surface more than by the other. Ether 
drojipcd on the top of the bulb to chill it causes rapid negative 
rotation. If the turbine radiometer is floated in a vcs-.el of ice- 
cold water, and the ujiper portion exposed to the air of a w'arm 
room, it rotates rapidly in the positive direction, acting as a heat 
engine, and continuing so to act until the rotating fly has 
equalised the tcmjierature of the ujipcr and low'cr portions of the 
bulb. By reversing the circle of ojicrations — by floating the 
turbine radiometer in hot water and cooling the upper portion 
of the bulb— the fly instantly rotates in the negative direction. 

After describing experiments in which the same fly was made 
to rotate first in a large bulb and then in a small one at the same 
degree of exhaustion, the author proceeds to discuss the in- 
fluence exerted by the inner side of the glass case of the radio- 
meter as a reacting surface. A flat metal band was piif eqiia- 
torially inside a radiometer, and lamp-hlacUed, so that the 
molecular pressure generated under (he influence of liglit should 
react between the fly and the black band, instead of between the 
fly and the glass side of the bulb. It wa. found (hat the maxi- 
mum sjjecd witli the baud present was 40 revolutions a minute, 
against 8.1 revolutions when the band was absent. 

The rotation of tlic ca->c of a radiometer, the fly being held 
imuiovalile by magnetism, is next described. A preliminary 
note on tins subject having already apjiearcd in the Proceedings 
it need not be again described in detail. Many different forms 
of lustriimciit for effecting this rotation are described, and their 
mode of action explained. 

The reacting inner surface of the envelojic being thus proved 
to be essential to the rotation of the fly, other instrumeuts were 
made in which this necessary reaction is obtained in a more 
direct manner. In one, the radiometer is furnished with a fly 
carrying four flat aluminium vanes, polished on both side 7. 
Till ee vertical partitions of thin clear mica are fixed in the bulb, 
w ith their planes not passing through the axis of rotation, but 
inclined to it, thus throwing the obliquity off the fly on to the 
case, and giving three fixed jilancs for the reaction to take place 
against. Candles arranged symmetrically round tlie bulb make 
the fly rotate rajiidly against the edges of tlie inclined planes. 
Breathing gently on the bulb gives negative rotation. A hot 
glass shade inverted over the instrument causes strong negative 
rotation, changing to positive on cooling. When the fly is fur- 
nished w ith clear mica or w ith silver flake mica vanes, the same 
results are obtained as when aluminium vanes are employed. 
The priiicijial action is produced by dark heat warming the bulb, 
screens, and vanes. 

Tlie otheoscope is the next subject treated on in the paper. Ihis 
has already been given in abstract,® and need not be again re- 
ferred to. Many different varieties of otheoscojic arc figured 
and described. 

It w^as suggested by Prof. Stokes that a disk might be made 
to revolve on its axis, and the author de.scribes an instrument in 
which -this suggestion is carried out. Tlie disk is horizontal, 

* Proc, Roy. Soc., No. 168, March 30, 1876. 

* Proc, Roy. Soc., No. x8o, April 26, 1877. 


mounted like the fly of a radiometer, and for lightness’ sake is 
of mica, blacked above. Fixed to the bulb above the disk are 
four flat pieces of clear mica ; each extends from the side of the 
bulb to near the centre, and ends bclowr in a straight horizontal 
edge, leaving just space enough for the disk to revolve without 
risk of scraping. Tlie edge is in a radial direction, and the 
plane of the plates inclined about 45" to the horizon in the 
same direction for them all. Exposed to the light of a candle 
the rotation is against the edge. By slightly modifj'iug this 
form the instrument becomes much more sensitive. 

Whilst experimenting with the otheoscope it was found that, 
for a given exhaustion, the nearer the reacting surfaces were 
together the greater was the speed obtained. In the Proceed- 
ings of the Royal Society for November, 1876,* the author 
described an apparatus by which he was able to measure the 
thickness of the layer of molecular pressure generated when 
radiation impinged on a blackened surface iuclo.sed in aii 
atmosphere the rarefaction of which could be varied at will. 

It was found that in this apparatus repulsion could be ob- 
tained at ordinary atmospheric pressures. Observations arc 
given at normal pressure and at various degrees of rarefaction, 
with the driving and moving surfaces .separated i, 2, 3, 4, 6, 8, 
and 12 millims. ; and diagrams of the resulting curves arc 
shown when the atmospheric tension and the force of repul- 
sion are used as abscissa; and ordinates. 7 ’Iie tallies and curves 
show that the law of increase of the force with the diminution 
of the distance lietweeu the disks docs not remain uniform at 
all rarefactions. At the lowest exhaustions the mean iialh of 
the molecules of the attenuated gas is less than i raillim., as 
rendered evident by the force of rejiulsion diminishing rapidly 
as the distance increases. At exhaustions higher than 9 millims. 
this condition alters, and as the gauge approaches barometric 
height the molecular pressure tends to become uniform through 
coiwidcrable distances, the mean jiath of the molecules now^ 
being comparable with the greatest distance separating the 
surfaces between which they act. 

A similar ap]>aratus to the one in which the last experi- 
ments were tried wa'* used to measure the action at pres-^ures 
at and ajiproachiiig atmospheric. At pressures bctw’een atmo- 
spheric and 210 millims. the first action is very faint repul- 
sion, immediately followed by strong attraction. The attrac- 
tion thou begin, to decline, until, at 15 millims. jircssure, it dis- 
appears. At the .same time the repulsion, which begins to be 
a])])arent at 250 millims., increases as the attraction diminishes, 
'i'he author considers that the attraction is the result of air- 
currents, caused by the permanent heating of the surface in front 
of the movable didv. 

d'he pi]>er c includes with experiments undertaken to measure 
the amount of lejmlsioii, using a horizontal torsion balance,® on 
the principle of Ivitchie’s, in which the force of rejnilsioii is 
balanced by the torsion of a fine glass fdirc. 'rhe pan of the 
balance is a clear mica di,k, and a similar diskis fastened to the 
tube in w’hich the beam o.scillates. This fixed disk is lamp- 
blacked oil the upper side, and beneath is a spiral of platinum 
wire, connected with terminals sealed through the side of the 
tube. When the sjiiral is ignited by a constant electric current 
the blacked mica disk fixed above it becomes heated, and the 
molecular pressure thereby generated between it and the mica 
pan causes the latter to rise. The glass thread attached to the 
beam i, thus twisted, and by means of a graduated circle the 
number of degrees through which the thread has to be turned in 
onler to bring the beam back to equilibrium is noted. This gives 
a measurement of the pressure exerted, in torsional degrees, and 
these arc converted into grain', by ascertaining how many tor- 
sional degrees correspond to a known weight. A ray of light 
reflected from a mirror in the centre of the beam is used as an 
index, being brought back to zero at each experiment, 'riic 
author gives in a table, and also shows in the form of a curve, 
the results obtained with this apparatus, giving the force of 
molecular pressure in grains weight at exhaustions varying 
between 2,237 and 07 millionths of an atmosphere. 

Mathematical Society, November 14. — Lord Rayleigh, 
F.R.S., in the chair. — The Treasurer’s and Secretaries’ reports 
having been read and adopted, Prof. W. G. Adams, F.R.S. , 
consented to act as auditor. — The .scrutators declared the follow 
ing gentlemen elected as the Council for the ensuing session, 
viz., Mr. C. W. Merrifield, F.R.S., President; Prof. Cayley, 

* Proc. Roy. Soc., No. 175, vol xxv. p. 310. 

® For a description o£ this form of torsion balance, see the author's paper, 
PhiL TrafUu 1876, vol. cUvl pt. a, p. 371. 
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F.R.S., and Lord Rayleigh, F.R.S., Vice-Presidents ; Mr. S. 
Roberts, F.R.S., Treasurer ; Messrs. M. Jenkins and R. Tucker, 
Hon. Secretaries. Other Members: Mr. J. W. L. Glaisher, 
F.R.S., Mr. H. Hart, Dr. Ilenrici, F.R.S., Dr. Hirst, F.R.S., 
Dr. Hopkinson, F.R.S., Mr. A, 15 , Kempe, Dr. Spottiswoode, 
F.R.S., Prof. II. J. S. Smith, F.R.S., Mr. H. M. Tavlor, 
and Mr. J. J. Walker.— Mr. Merrifield liaving taken the chair, 
Mr, J. D. H. Dickson was elected a Member, and Prof. W. S. 
Jevons, F.R.S. , was proposed for election. The Rev. A. 
Freeman and Prof. Reinold were admitted into the Society. — 
The Chairman read a letter from Mr. Warren de la Rue, 
F.R.S., respecting a memorial to M. Leverricr. — The following 
communications were made to the Society : — On the instability 
of jets, by Lord Rayleigh. — On self-strained frames of six 
joints, by Prof. Crofton, F.R.S. (read by Mr. Hart). — On equi- 
valent statements, iii., by Mr. H. McColl (abstract, read by 
Mr. Tucker). — The last paper contained a solution of a test 
problem to show the power of the author’s method of elimina- 
tion ; then, an explanation, with illustrations and applications, 
of another allied method, called the ‘'method of unit and zero 
substitution ; ” thirdly, a brief indication of the way in which 
this algebra of logic may render important service to scientific 
men in investigating the causes of natural phenomena ; and 
lastly, a brief criticism of Prof. Jevons’s method of solving logical 
problems. 

Linnean Society, November 21. — Dr. Gwyn Jeffreys, 
F.R.S., vice-president, in the chair. — Dr. W. P. Kesteven 
exhibited, and a short note was read on some specimens of the 
so-called T^te anglais {Mclocactus communis) from Vieuxfort, St. 
Lucia. There also was exhibited roots, tendrils, and tubers in 
different stages of Vitis gongylodes and V. cuspidata, illustrating 
the paper immediately thereafter read, viz. : On branch tubers 
and tendrils of Vilis gongylodesy by Mr. K. Irwin I.ynch. Subter- 
raneous tubers are by no means rare among plants, the 
potato, but in contrast those of V, gongylodes present on the 
stem are aerial, at a height, and on dropping to the ground 
strike root. Cylindrical, of considerable size, and tenacious of 
life, they doubtless are a safeguard in propagation of the plant 
under circumstances prejudicial to the seed. The tendril 
possesses terminal adhesive disks, and these are formed without 
the stimulus of contact with any substance, therefore opposed to 
certain other climbers mentioned by Mr. Chas. Darwin. The 
aerial roots are of great length, eleven feet and more, they spring 
from each node, and are of a rich crimson colour in summer, so 
that they are attractive objects as seen in the Victoria House at 
Kew. — Report on the Mollusca of the Challenger expedition, by 
the Rev. R. Boog Watson. After introductory remarks, the 
author describes three genera of the Solcnoconchia. Of 
these Dentalium has eighteen species, eleven being new. Sipho- 
dentalium has seven species, all new to science. Of Cadulus 
two only are already known, nine species and one variety being 
now recorded for the first time. In all, thirty-six species and 
four varieties, whereof twenty species were hitherto unknown. 
Some are of high interest, inasmuch as being remnants of genera 
now living which have existed since the cretaceous epoch, — Tlie 
Secretary read the abstract of a paper by Mr. John Miers, on 
the Symplocacem. The author gives credit to Mr. Bentham for 
the earliest accurate knowledge of the group. The authors of 
the " Genera I’lantarum ” recently adopted the examidc of Prof. 
A. De Candolle, who regarded the Symplocacea* as a mere tribe 
of the Styraceae. This apjicars objectionable to Mr. Miers, 
who, with historical remarks, &c., gives grounds for his adverse 
opinion. Then follows a synopsis of, to him, eleven recognis- 
able genera, wnth diagnoses of same, and lists of 125 slides. — 
On the Algce of Lake Nyassa, by Prof. Dickie, a brief commu- 
nication, wherein he mentions being indebted to Dr. Laws, of 
the Livingstonia mission, for the collection. All the genera of the 
Algse are known Pmropcan forms, while the Diatomaceae, wdth 
few exceptions, are likewise widely -diffused species, the only 
peculiar form being Epithemia clavata. — Messrs. Thos. David- 
son, F.R.S., and Fred. Jas. P'jiraday, were elected Fellows of 
the Society. 

Chemical Society, November 21. — R. Warington in the 
chair. — The following papers were read: — A chemical study 
of vegetable albinism, by Prof. Church. The author has made 
numerous analyses of white and green leaves of the same age 
from the same plant, in order to discover whether any difference 
in their composition could be detected. The leaves were 
gathered from the maple, the holly, the ivy, and three exotic 


plants. White leaves contain more water than corresponding 
green leaves, whilst the ash of white leaves contains more potash 
and phosphoric acid, but less lime, especially less oxalate and 
carbonate of calcium. Nearly sixty per cent, of nitrogen in the 
white leaves is non-albumenoid, while the green leaves contain 
thirty per cent, of nitrogen in • that state. The author has also 
analysed a vegetable parasite, the dodder, and its host, the red 
clover ; he finds that the white leaves resemble in composition 
the parasite, while the host represents the green leaves. The 
white leaf is therefore, in a sense, a parasite on the green leaf^ 
and owes its existence to its connection with the normal portion 
of the plant. — Relation between the melting-points of the ele- 
ments and their coefficients of expansion, by Dr. Camelly. The 
author finds that, of thirty-one elements, twenty-six show that 
the coefficient of expansion increases as the melting-point 
diminishes ; the five exceptions arc arsenic, antimony, bismuth, 
tclhu-ium, and tin. — A preliminary notice on a hydride of boron, 
by F. Jones. The author succeeded in preparing a grey friable 
mass of magnesium boride by strongly heating a mixture of 
magnesium dust and boron trioxide. On heating this mass with 
hydrochloric acid, a colourless gas was evolved, spontaneously 
inflammable, burning with a green flame, and of disagreeable 
od'^ur. 

Zoological Society, November 19. — Mr. A. Grote, vice- 
president, in the chair. — Mr. Sclater exhibited and made re- 
marks on an adult specimen, in full plumage, of the black- 
throated stonechat {Saxicola stapazina)^ which had been obtained 
in Lancashire, and bad been sent for exhibition by Mr. R. 
Davenport. The species had not been previously recorded as 
occurring in the British Isles, and was an interesting addition to 
the list of “Accidental Visitors.” — The Secretary read two 
letters he had received from Dr. A. B. Meyer and Mr. A. D. 
Bartlett in reference to the communication read at the last meet- 
ing from Mr. Everett respecting the supposed existence of the 
anoa {4noa depressicornis) in the Philippines. — Prof. Owen, 
C.B., read a memoir on the relative positions to their con/- 
structors of the chambered shells of cephalopods. — Sir Victor 
Brooke, Bart., read a paper on the classification of the Cervidoe, 
and gave a synoptical list of the existing species of this family. 
— A second paper by Sir V. Brooke contained the description of 
a new species of gazelle from Eastern Africa, which the author 
proposed to name Gasella walltriy after its discoverer, Mr. Gerald 
Waller. — Prof. A. H, Garrod, F.R.S., read a paper on the 
anatomy of Indicator majoKy and showed that, as regards its soft 
parts, as in its osteology. Indicator is not related to the cuckoos, 
but to the barbets and toucans. — A communication was read 
from the Marquis of Tweeddale, F.R.S,, containing the eleventh 
of his contributions to the ornithology of the Philippines. The 
present paper gave an account of the collection made by Mr. 
A. H. F.vcrctl at Zamboanga, in the Island of Mindando. Ninety- 
eight species w'ere obtained in this locality by Mr. Everett, of 
which eleven were new to the Philippine fauna and six were 
new to science, — Mr. E. R. Alston read some notes supple- 
mentary to his paper on the squirrels of the neotropical region. 

Entomological Society, November 6. — Mr. H. W. Bates, 
F.L.S., F.Z.8., president, in the chair.— Mr. Waterhouse exhi- 
bited a specimen of Chauliognathus excellens {Telephorida)^ a new 
beetle from New Granada. — Mr. 11 . T. Stainton exhibited a new 
horn- feeding Tinea ( T orientalist which had been reared by Mr. 
Simmons, of Poplar. — The Rev. II. L. Gorham exhibited some 
rare British beetles, taken in the neighbourhood of Horsham, 
.Sussex. — Mr. Goss exhibited specimens of a rare dragon fly 
{Cordulia curtisi) from Christchurch, Hampshire. — Mr. Meldola 
exhibited a male specimen of the moth Erebus odorus, from 
Jamaica, possessing large tufts or brushes on the hind leg, which 
w ere considered as probably scent-secreting organs. — Prof. Wood 
Mason exhibited drawings and made remarks on the flower simu- 
lating Mantidct, — Mrs. Randolph Clay exhibited a living .speci- 
men of a beetle {Zopherus bremiit from Yucatan, worn as an 
ornament. — Sir Sydney Saunders exhibited specimens of Blasto- 
phaga psenes (Linn.), employed in the process of cuprification, 
received from Mr. J. Lichtenstein, of Montpellier. — Also speci- 
mens of Sycophaga crassipes, West., from the sycamore figs of 
Egypt, together with certain apterous associates. — The Secre- 
tary read a communication from the Board of Trade with refer- 
ence to the damage done to the com crops in the neighbourhood 
of Mariapol by swamis of the beetle Anisoplia Austriaca, — A 
sub-committee was appointed to draw up a report on the same. 
—Miss E. A. Ormcrod read a paper on Ps^a rosa, the well- 
known insect producing the so-called “rust” in carrot crops* 
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She advocated the nse of a phenol preparation for Uie destruc- 
tion of this pest— Mr. C. O. Waterhouse read a paper contain- 
iflC 'descriptions of new Telephoridot from Central and South 
Amcrica.--Sir Sydney Saunders communicated a paper on the 
habits and affinities of Sycophaga and Apocrypta from the syca- 
more figs of Egypt. — Mr. Distant communicated descriptions of 
new species of Hemiptera-Homoptera. 

Geological Society, November 6. — Henry Clifton Sorby, 
F.K.S., president, in the chair. — Arthur Goodger, Kev. Walter 
Ho\\xhin, Lieut. -Col. C. A. McMahon, Oswald Milton Prouse, 
and M. G. Stuart, were elected Fellows of the Society. — The 
following communications were read ;-~On the range of the 
mammoth in space and time, by Prof. W. Boyd Dawkins, 
F.R.S. The author expressed his opinion that the result of the 
evidence collected since the death of Dr. Falconer has been to 
establish the view of that palceontologist as to the mammoth 
having appeared in Britain before the glacial epoch, 'i'he evi- 
dence as to the occurrence of the mammoth in the south of 
England was first examined. The remains found beneath the 
bed of erratics near Pagham belonged, not to Elephas ppmi- 
geniuSf but to E. antiquus. But in 1858 remains belonging to 
the former were found by Prof. Prestv\ ich under boulder-clay in 
llertfordshire. In Scotland remains of E. primigenius have 
been found under bouldcr-ckiy, but whether under the oldest 
boulder-clay is uncertain. In 1878 a portion of a molar was 
brought up from a depth of sixty-five feet near Northwich. It was 
in a sand beneath bouldcr-clay, which the author considered to 
be undoubtedly the older boulder-clay. 'I'he author now assents 
to Dr. Falconer’s opinion (which he formerly doubted) that 
E. primigenius was a member of the Cromer forest -bed fauna. 
It is also clear that it was living in the southern and central 
parts of England in post-glacial times. It has not been found 
north of Yorkshire on the east and llolyliead on the west, pro- 
bably because Scotland and north-west England were long occu- 
pied by glaciers. Its remains have been found on the continent 
as far south as Naples and as far north as Hamburg, but not in 
Scandinavia. Its remains, as is well known, abound in Siberia, 
and it ranged over North America from Eschscholtz Bay to the 
Istlimus of Darien, E, Columbia E. americanus^ and E. Jacksoni 
being only varieties. The author then discussed the rela- 
tions of E, primigenius to E. columhiy E, armeniacuSy and 
E. tndicusy and came to the conclusirin that it is (he ancestor of 
(Iv last. — The mammoth in Siberia, by II. H. Ilow’orlh, F.S.A. 
C' » nmimicated byj. Evans, EL. I)., F.R.S. 'I'he author dis- 
cu' scd the theories which account for their presence : — i. That 
llie animals lived much further south, and were carried down by 
river> to where they now lie ; 2. That they lived on the spot. As there 
ar' physical difficulties in the way of the transport theory, as the 
Kuonmoth was covered with dense hair and fed on plants grow- 
ing’ on the spot, and as the remains are not confined to the 
vicinity of rivers, it is probable that the second view is the cor- 
2C( : one. It .seems probable that the climate of Siberia has become 
nioic severe. 'Plie author considered the cause of the mammoili’s 
extinction. This he held to have been sudden. The remains 
mu -t have been preserved after death. He therefore maintains 
that they were destroyed by a flood due to some sudden convulsion 
which also changed the climate. — On the association of 
dvx .irf crocodiles Namtosuchus and Theriosuchns pusillusy 
e,g.) with the diminutive mammals of the Purbeck series, 
by Prof. R. Owen, C.B., F.R.S. The author noticed 

an objection which had been raised to his view of the 
ori!.;;in of the differences between the mesozoic and neozoic 
crocodiles by the adaptation of the latter to the destruction by 
drowning of large mammalia (Q. y, G. S., xxxiv. p. 422), 
oamely, that mammals were coexistent wdth the mesozoic forms, 
and remarked that from their small size they would hardly con- 
stitute a suitable prey for the crocodiles to which he then 
specially referred, but would be more likely to perform the .same 
part as the ichneumons of the present day, which check the 
increase of crocodiles by destroying their eggs and newly- 
hatched young. He stated, however, that in waste slabs of 
‘•feather-bed ” marl which accompanied the Becklesian Purbeck 
Collection to the British Museum, the remains of small croco- 
diles were detected in considerable abundance ; and he gave a 
description of these, and especially of one which he named 
Theriosuckus pusillus. This reptile, which is estimated to have 
been about eighteen inches long, had scutes presenting the “ peg 
•ud groove” character of those of Goniopkolisy with which 
genus it further agreed by having the antorbital part of the 
SKull of the liroad-faccd alligator type. In the dentition it 


resembled the triassic theriodonts more than any other croco- 
diles. The vertebral are amphiplatyan. In conclusion, the 
author indicated the conditions which have to be fulfilled in the 
case of recent crocodiles to enable them to drown a large mam- 
mal without inconvenience to themselves, and showed that these 
conditions were realised also in the neozoic forms, whilst there 
was no reason to suppose that any mesozoic crocodiles possessed 
the adaptations in question. 

Anthropological Institute, November 12.— Mr. John 
Evans, D.C.I.., LL.D., F.R.S., president, in the chair. — The 
following new Members were announced : — Mr. M. J. Gabriel, 
and Mr. George H. Radford. — Mr. Robert Cust read a report 
on anthropological proceedings at the Oriental Congress, in 
which he gave a digest of all the papers and discussions at that 
Congress which appertained to the science of anthropology. — 
Mr. Park Harrison read a paper on some characters which are 
still in use as tattoo-marks by the Motu, a people located in the 
South-Eastern Peninsula of New Guinea, and described by the 
Rev. Dr. Turner as a superior race to the Papuans, from whom 
they differ both in colour and customs. About half of the more 
distinctive forms tattooed on a Motu girl, carefully copied by 
Dr. 'Purner, correspond with letters in the Asoka inscriptions in 
India, which are believed to be allied to Phoenician, whilst 
several others resemble letters admittedly derived from the same 
stock, but independently acquired. 'I'he marks are mo.stly 
arrangcil in groups of three ; on the right arm, however, nine or 
ten arc apparently connected by a line running above them all. 
The characters are twenty-three in number, and are formed of 
straight lines in the following combinations ; viz., five of 2 lines, 
nine of 3 lines, five of 4 lines, and three of 5 lines, much in the 
same proportion as in the Rejang and Lampong alphabets of 
Sumatra, the letters of the former of which have been shown to 
be identical with Phncnician characters reversed. Archaic forms 
of letters have also been met with in several islands of the 
Indian Archipelago and Melanesia, but are now without 
meaning. The Motu characters arc used simply for ornament 
or as charms. As an example of the use of letters for tattoo- 
marks, the case of the Austrian subject was cited, who, having 
been taken prisoners in Burmah, a few years ago, was there 
tattooed with letters and other patterns. Besides the characters 
on the Motu girl, there w'cre various j^ictures, or hieroglyphics, 
consisting of eyes and eyebrow'-, a lunar crescent, and other 
forms. 

Meteorological Society, November 20. — Mr. C. Greaves, 
F.G.S., president, in the chair. — Kev. T. L. Almond, Kev. T. 
C. Beasley, F. ']'. Bircham, II. F. Blanford, G. Chatterton, E. 
Easton, W. L. Fox, (i. F. Lyster, I.icut.-Col. W. Stuart, R. 
Tcnnent, and 11. Yool were elected Fellows of the Society. — 
'J'hc foil >ving papers were read : — Report on the phenological 
observations for 1878, by the Rev. T. A. Preston, M. A, — Up- 
banU thaws, by the Rev. Fenwick W. Slow, M.A. — Comjiarison 
of thermonietric observations made on board ship, by Capt. II. 
Toynbee, F.R.A.S. 

Paris 

Academy of Sciences, November ii.— M. Fizeau in 
the chair. — M. Loewy presented a memoir by M. Stephan 
and himself, on determination of the two difference of 
longitude, Paris -Marseilles and Algicrs-Marscilles. He re- 
marked, on the difference of velocity in transmission of siL»^nals- 
through air and under vater, tlxit this velocity was found 
about 36,000 kilom. per second in the former case and 4,000 
kilom, in the latter, numbers agreeing closely with those 
got lately by Dr. Albrecht, in Prussia, from shorter lines. — On 
the vision of colours, &c., second extract from work by M. 
Chcvreul. — On the dilatation of healed bodies and the pres.sures 
they cxerci'^e, by M. de Saint Venant. — On the energy of a body 
and its specific heat, by M. Clausius. — Report on a memoir of 
M. Popofl, entitled, “ New Researches relative to Expres- 
sion of the Conditions of Motion of Water in Sewers.” 'J'his 
sliow.s the necessity of new formulae, involving either change of 
known numerical coefficients or con'-ideration of the mov u'cnt 
as being generally varied. Seve al problems are enunciated as 
needing solution. — On measurement of the magnifying jxiw er in 
optical instruments, by M. Govi. It is inexact to say su* f and 
such a lens or microscope magnifies a cerLai.i number of times 
the image of objects, while it is not added at what distance 
the image must be for this magnification to take jdace. The 
distance of distinct vision is variable. — On the po.'-sibility of 
obtaining, with protoxide of nitrogen, an insensibility of long 
duration, and on the harmlessness of this anaesthetic, by M. 
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Bert. He recommends putting patients in an apparatus with 
the pressure raised to two atmospheres, and making them breathe 
a mixture of 50 per cent, protoxide of nitrogen and 50 per cent, 
air ; thus long anaesthesia is had, while the normal quantity of 
oxygen is kept up in the blood. — Observations on M. Levy’s memoir 
on a universal lawrelatingtothedilatation of bodies, byM.Massieu. 
—On the transformation of linear forms of prime numbers into 
quadratic forms, by M. Oltramarc. — Artificial crystallisation of 
or those, by M. Meunier. The author obtained this (which 
MM. Fouque and Levy are now seeking to effect) some years 
ago, by devitrification of the vitreous masses called retinites. — 
New process for application of galvanoplasty to conservation of 
nervous centres, by M. Ore. A hardened brain is dipped in fused 
gutta percha, and the gutta pcrcha, on hardening, is divided and 
separated, forming a mould ; this is lined with black lead and put 
in a nickelising bath ; thus a hollow piece is had faithfully repro- 
ducing the brain. — Resistance of some wild types of American 
vines to phylloxera, by M. Millardet. — On the reduction of 
certain differential equations of the first order to linear form 
with reference to derivatives of the unknown function, by M. 
Halphen. — On the form of integrals of diflcrential equations in 
the neighbourhood of certain critical points, by M. Picard. — On 
the theory of machines of the Gramme order, by M. Breguet. 
To obtain the best possible effect from a system formed by a 
movable circuit rotating in a magnetic field (1) if the motion is 
caused by a current of foreign soimce, the diameter of the 
points of contact should he displaced in the direction opposite to 
the rotation, and through a greater angle the greater the in- 
tensity of the current and the weaker the magnetic field ; (2) if 
the motion has to generate a continuous current in the appa- 
ratus the same diameter should he displaced in the direction of 
the rotation. — Chemical researches on tungstates of earthy and 
metallic sesquioxides, by M. Lefort. — Analysis of different 
metallic fragments from the Penivian buryingqilaces of Ancon, 
near Lima, by M. Terreil. This reveals the presence of brass 
in these tombs belonging to the sixteenth century. — Synthesis of 
uric derivatives of the alloxane series, by M. Grimaux. — On 
some causes of inversion of cane sugar, and on the consecutive 
alterations of the glucoses formed, by M. Durin. The causes 
referred to are heat, water, and time (witliout pre-existent 
glucose), the phenomenon being purely chemical. — On the hatch- 
ing of l)ccs, by M. Girard. — Specific determination of fossil or 
ancient bones of Bovides, l)y M. Sanson. I'lie bones of Bovides 
found ill beds before the present geological epoch belong to the 
groups of bisons and bulls ; the first, all to one species, now 
living (^. amencanus\ the second to four living species (speci- 
fied). — On the presence of alcoholic ferment in air, by M. 
Miquel. Sterilised must exposed among the vineyards of 
the south of France always ferments in a few days; this is 
attributed to conveyance of wine-yeast by insects. lie shows 
that the air really transports yeast. In the Montsouris Park, 
Paris, not a single case of spontaneous alcoholic fermentation 
was met with. — Organisation of Ilydrocrosis arsetiicus, Bret,, by 
M. Marcband. 

November 18.— M. Fi^cau in the chair.— -The following papers 
were read: — Meridian obseiwations of small jdants at the Green- 
wich and Paris Observatories, during the third quarter of 1878, 
communicated by M. Moucliez.— On a fresh discovery of Silurian 
terestrial plants in the slaty schists of Angers, by M. Crie ; note 
by M. de Saporta. This is tlie frond of a fern resembling most 
nearly Cardiapieris polymorpha^ Goepp., which characterises the 
carboniferous limestone of Silesia; but it has also special fea- 
tures. (A figure is given.) — Means of measuring the manometric 
value of the pressure of the blood in man, by M. Marey. This 
consists in producing on a part of the body surface a known 
counter-pressure with water, ca]^able of overcoming the blood- 
pressure in the vessels. The simple immersion of a finger in a 
suitable apparatus suffices ; it has shown that in some adynamic 
fevers the blood pressure may fall to 3 ctm., while in interstitial 
nephritis it may rise above 20 ctm. — New remarks on M. Levy’s 
communication, on a universal law relating to dilatation of 
bodies, by Prof. Boltzmann. — Okservations on MM. Gruey 
and Him’s notes regarding a gyroscopic apparatus, by M. 
Sire. — On an alterating gyroscopic tourniquet, by M. Gruey, 
—On a new .system of ehctric lamp, by M. Werdermann. 

— Artificisi reproduction of felspars and of a complex vol- 
canic rock (pyroxenic labradoritc) by the method of igneous 
fusion, and prolonged maintenance at a temperature near 
fusion, by MM. Fouqu^ and Levy.— Migration of pucerons 
of galls of lentiscus to the roots of Gramincsf, by M. Lich- 


teastein. — M. Oder presented (through M. dii Moncel) an. 
electrophone, with which words and notes can be heard 
5 m. off. On one end of a sort of drum is fixed a dia- 
phragm of parchment paper, having at the centre six small' 
bars of white iron, fixed circularly, on which act six very small 
horseslioe electro-magnets connected together and actuated by a 
carbon microphone. The strong effects are attributed to the 
smallness of the magnets, giving more rapid magnetisation or 
demagnetisation. — Intra-Mercurial planets observed during the 
solar eclipse of July 29, Letter from Mr. Watson. A reply 
to questions. — On the development of surfaces whose linear 
element is expressible by a homogeneous function, by M. I.ev)’, 
— Note on the detei*mination of imaginary roots of algebraic 
equations, by M. Farkas. — Action of hydracids on sulphate of 
mercury ; action of sulphuric acid on the haloid salts of this 
metal, by M. Debray. Sulphate of mercury gently heated in 
hydrochloric gas absorbs it u ith liberation of heat, and yields a 
matter fusible and volatile without decomposition, condensing in 
fine white needles ; it has the formula HgO,SOg -f HCl. It 
may be had directly by union of mercuric chloride and mono- 
hydrated sulphm*ic acid. — Peculiar action of platinum wire on 
hydrocarbons ; modification of the grisoumeter, byJM. Coquillion. 
Bicarbide of hydrogen mixed with air is more detonant than 
protocarl fide ; palladium gives a less detonation than platinum ; 
and these two metals can equally burn at red- white small quan- 
tities of gas. Thus platinum may be substituted for palladium 
where there is no fear of detonations.— On the alkalinity of 
carbonates and silicates of magnesia, free, mixed, and combined, 
by M. Pichard. — Action of the cervical sympathetic 011 the 
pressure and velocity of the blood, by MM. Dastre and Morat. 
An unforeseen result is that the initial constriction on stimu- 
lation of the nerve is alw ays followed by a dilatation greater 
than that which follows section of the nerve. — On the toxical 
powder of the extract of seeds of hemlock, by MM. Bochc- 
fontaine and Mourrut, The conunon extract obtained from 
the whole plant is often almost without action ; not so 
extract from the dry seeds; it is in them the active prin- 
ciple specially resides. — On a disease of lettuce [Perofiospora 
gangliiformis^ Berk.), by M. Cornu. — On the morphology of 
dicotyledonous stems, by M. Guinier. He applies the graphic 
method. Inter alia, at heights under i,4CX) metres, .stems bulge 
out about the middle ; as you go higher, the sw’clling disapjiears, 
and about 1,700 m, height, it is re])laced by a concavity. From 
the leafy head of trees may he deduced the form of the stem. — 
Observations on the orography of the chain of the Pyrenees, by 
. Schrader. 
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THURSDAY, DECEMBER 5, 1878 


BOTANICAL CHEMISTRY 
The Organic Constituents of Plants and Vegetable Sub- 
stances and their Chemical Analysis. By Dr. G. C 
Wittstein. Authorised Translation from the German 
Original, Enlarged with numerous Additions, by Baron 
Ferd. von Mueller, F.R.S. (Melbourne : McCarron, 
Bird and Co., 1878.) 

M any who have been interested in botanical studies 
may have been struck with the varied nature and 
great number of chemical substances which are extracted 
from plants and which in many cases impart to the 
flowers their special and characteristic brilliant colours. 
Up to the present time we have had in English no work 
which has devoted itself specially to the systematic de- 
scription of the nature and preparation of such substances ; 
and the literature in connection with the subject, which 
is by no means meagre, with accounts of investigations in 
chemico-botanical research must be sought for in journals 
generally devoted to purely chemical matter, and conse- 
quently less likely to attract the attention or be available 
for the use of the more general reader. 

With regard to other countries, however, this has not 
been the case, as we find a considerable portion of the 
work of Berzelius devoted to a consideration of the 
bodies found in plants, and the Anieitung zur Analyse 
von Pfianzen und Pflanzcntheilen ” of Rochleder has 
long been known both in Germany and elsewheie as 
affording a good collection of the results of investigations 
in vegetable chemistry up to the date of its publication 
about the year 1858. 

During the last year, however, Baron Ferd. von 
Mueller has brought forward a translation of Dr. G. 
Wittstein’ s Anlcitung zur chemischen Analyse von 
Pfianzentheilen auf ihre organischen Bestandtheilc,^’ pub- 
lished in 1 868, the value of which he has found in his 
own researches, and ■which he has for some time wished 
to render available for English readers. 

The present edition consists of two parts, each divided 
into three divisions, which form as it were the chapters. 
In the first part the author has placed the consideration 
of the proximate constituents of plants and vegetable 
substances as far as hitherto known, together with their 
properties and mode of extraction. His first intention in 
the arrangement of this part, which is naturally the largest 
portion of the work, was to adopt as far as possible a 
systematic classification. From the imperfect state of 
knowledge, however, as to the exact constitution of the 
bodies, and from the fact also that some of the better 
known substances possess properties which might cause 
them to appear in several groups if a classification de- 
pending on natural properties was taken, he has finally 
adopted an alphabetical order and has thus formed a 
dictionary of so-called phytochemical substances. 

In the consideration of the individual substances Baron 
von Mueller has evidently confined himself almost entirely 
to their preparation from natural sources, and we have 
therefore no description of the very interesting and re- 
writable synthetical methods which are now employed 
for the production of certain of these bodies. This may 
▼oL. XIX.— No. 475 


of course have been beyond the limit originally intended 
by the present editor, but we should hope in the event ot 
future editions to have some mention made of the moio 
important recent investigations in this direction. I’hc 
two latter divisions of the first part arc occupied with .a 
synopsis of the plants which yield the bodies previon^l^ 
described and a list of the plants indicated, systematically 
arranged in their different natural orders. The fust ol 
these lists is remarkably good, as it gives not only the 
names of the plants and those of the substances A^hitll 
they yield, but also the various parts of the plant from 
which these latter may be extracte^l. The want of such 
a list has been felt, and this part of the work might ha\o 
been extended to rather uidcr limits ; in its present form, 
however, it Mill still prove of considerable use. In 
assigning chemical fonniil.L' to the substances described 
in the first part of the book the editor has retained the 
older forms of notation, but has introduced immediately 
after the alphabetical list of bodies a table containing the 
molecular weights of the compounds described according 
to the modern views adopted by chemists ; this necessity 
for two lists concerning the same thing introduces con 
fusion in the mind of the reader, and it would be mcU 
therefore in a future edition to dispense altogether m ith 
the older forms of molecular w’eights as they are lilt’e 
used at the present day. 

The second part of the work is devoted to the appt 
ratus and reagents necessary for phyto-chcmical analy i > 
and to the description of a systematic course embracing 
the different methods of procedure in conducting»^ ‘ m h 
researches. In these analyses one of the most important 
points is the proper extraction of the various ingredients 
of the plant ; for this purpose solvents such as ether, 
alcohol, and water arc employed. As at first sight it might 
appear immaterial in what order these solvents arc to I c 
used the author points out the importance of employing 
them in the following order : first ether, then alcohol, and 
finally water, and by this means preventing such bodies 
as wax or fat which are completely and entirely dissolved 
by ether, from passing also into the alcoholic extract in 
which they are only partially soluble. This also woultl 
apply to the extraction of certain of the alkaloids, as in 
their case partial separation may be carried out in their 
extraction by the different solvents. 

It is to be regretted that the more modern names 
and atomic weights are not employed in this portion of 
the work, and also in the description of the preparation 
of reagents ; thus, we find the molecular weight ot 
calcium carbonate given as 625, and that of calcium 
oxalate as 1025 : at the present time the use of such 
numbers tends greatly to confuse the student. 

At the end of the work Baron von Mueller has arranged 
some useful tables, comprehending the compari on of 
Centigrade and Fahrenheit thermometric scales, the 
specific gravity of alcohol of different percentages by 
weight and by volume, the relation between cubic centi- 
metres and cubic inches, between litres and fluid ounce*-*, 
and a table of the atomic and molecular weights of the 
principal elementary bodies. 

There can be little doubt that this work supplies 
a great want in chemical and botanical literature, but 
there is still room both for the farther elaboratibn of 
the matter discussed, and, in certain cases, for some 
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improvement in the rendering into English of the matter 
already employed. In the direction of chemico-botanical 
research there is great room for investigation, and a 
lext-booh embracing the knowledge already acquired, and 
information on points in connection with the chemistry 
of vegetable physiology, would render such a work of 
interest not only to the scientific chemist or botanist, 
but also to the general reader. Baron von Mueller's 
translation forms an excellent nucleus for such a work, 
and should a future edition of the book be required, wc 
should hope to find it enlarged in such directions. 

J. M. T. 

(j'KOGKAPII/CAL ASTRONOUTY 

A/f/iss' iic7‘ pralctischcn Asfronoinie^ vor::UgUch in i/urr 
Atniu ndvug iwf gt'ograpInsL hr Orisbcstimiming. Von 
Dr. A. Sawitsch, nach der zw’eiten russischen Original- 
Ausgabc. Ncu herausgegeben von Dr. C. F. W. 
Peters. (Leipzig, 1879.) 

A S may be inferred from the title of this work, the 
astronomical reader will not find it to be a general 
treatise on the practical branches of the science, but one 
confined to the theory and uses of instruments, and 
explanation of methods employed at the present day in 
the determinations of geographical positions. As such 
the name of its author. Dr. A. Sawitsch, the well-known 
Professor of Astronomy in the Imperial Llniversity of St. 
Petersburg, will give the work high recommendation in 
the estimation of the student. The two volumes of the 
original edition arc now incorporated in one, and such 
modifications as have been rendered necessary by the 
introduction of new or improved forms of instruments, and 
refinements of observation and reduction have been 
introduced in a great measure by the author himself. 
In the opening chapter we have explanations of the 
various methods of reckoning time, and the transforma- 
tion of one into another; the reduction of mean into 
apparent places, the calculation of refraction and parallax, 
and the influence of the earth’s compression upon the 
geocentric co-ordinates of points upon the surface, wath 
remarks upon angular measures in general, and upon the 
astronomical telescope and its adjustment, the micro- 
scopes, verniers, level, &c. In the first section, the 
author treats of the transit instrument, and enters into 
the various adjustments to wdiich it is subjected, and also 
describes in some detail the universal instrument of 
Ihston and Martins, and the errors of division to which 
instruments for angular measures may be liable. The 
second section is devoted to the determination of 
latitude and time by measure of zenith distance, of time 
from corresponding altitudes, &c. The third section enters 
more fully into the uses and theory of the transit instru- 
ment, and likewise describes Bessel’s method for the 
determination of latitude thereby, supplying practical 
rules and an example. The next section treats of the 
determination of azimuth, and of the influence of diurnal 
aberration on the polar co-ordinates of a star. The fifth 
section contains a valuable outline of the various methods 
applicable to the determination of terrestrial longitude, 
including the telegraphic method, the transportation of 
chronometers, and longitude by observations of eclipses, 
especially those of the sun, and by lunar occultations. 


The reference to the utility of eclipses for longitude- 
determination leads to an important chapter on Hansen’s 
method for the calculation of the general circumstances 
of these phenomena upon the earth’s surface, and the 
methods followed by Dr. Zeeh, in his researches on the 
historical eclipses ; and, as a numerical example, the 
formulx‘ are applied to the computation of the circum- 
stances of the total solar eclipse of August 18, 1887, to 
which frequent reference has been made in astronomical 
treatises. The data are founded upon the lunar tables of 
Hansen and the solar tables of Levcrricr. Further, we 
have a discussion on moon-culininators in their applica- 
tion to longitudes, with notices on the methods of Nicolai 
and Struve, and a fully- worked-out example. The sixth 
section relates to the reduction of the longitude, latitude, 
and azimuth of a place to another, both accurately and 
approximately, and the determination of the distance of 
points on the terrestrial spheroid, of which the geo- 
graphical positions are given. There are two supple- 
mentary chapters ; the one bearing upon reflection- 
instruments, and of course entering at length into the 
use of the sextant ; the other treating of interpolation, 
with special reference to the formula* of Bessel and 
Hansen. 

In the language in which this work originally appeared 
it would be almost a scaled book in Western Europe. 
The excellent translation into a language of wdiich every 
scientific student should, in these days, possess a know- 
ledge, now’ ])laccd in our hands by Dr. Peters, will be, 
without doubt, a welcome addition to his means of in- 
struction on an important branch of practical astronomy. 

OC/R BOOK SHELF 

A Treatise on Dynamics of a Particle^ with numerous 

Examples. By P. G. Tait and the late W. J. Steele. 

Fourth Edition. (London : Macmillan and Co., 1878.) 

The bibliography of this revised text-book is — a first 
edition in 1856, 304 pages ; a second edition in 1865, 3^3 
pages ; a third edition in 1871, 428 pages ; and the present 
edition of 407 pages. There arc slight alterations in the 
disposition and amount of the matter in this edition, 
caps. X. and xi. of the third are put into cap. ix., caps. v. 
and vi. are contained in cap. v. of the fourth. The 
position of some of the exercises has been changed. 
The main features remain unaltered. The revision has 
had the aebrantage of Prof. Greenhill’ s supervision, who 
has verified (and corrected where necessary) the Examples 
and has freely introduced the use of Elliptic Functions. 
Idicre is no need of any commendation for a text-book 
so well-know’n. We are, however, very much disposed 
to think that had Prof. Tait composed the work at a later 
date than he did, it would have differed somewhat from 
its present form and have approximated more closely to 
the Natural Philosophy brought out under the joint editor- 
ship of Sir William Thomson and himself. The author 
justly complains that several sections in which some 
novelties appear have been translated almost letter for 
letter and transferred, without the slightest allusion to 
their source, to the pages of a German work. Several 
other books have obviously been similarly treated. It is 
well that this should be known, as the English authors 
might otherwise come to be supposed to have adopted 
these passages simpliciter from the German.” 

Familiar Wild Flowers, Figured and Described by 

F. Edward Hulme, F.L.S., F.S.A. First Series. With 

Coloured Plates. (Cassell, Fetter, and Galpin.) 
Scientific books are of three kinds: to inform the 
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scientific world of some fresh discovery or advance — 
works of research ; to offer a digest, for the information 
of students, of results already attained — text-books ; and 
to attract to the paths of science the outside public — 
popular works. The pretty and attractive book before 
us belongs to the last of these categories, and is, we 
think, well calculated to gain the end in view. It consists 
of chromo-lithographs of nearly fifty of our better-known 
native wild flowers, with two or three pages of gossipy 
talk about each. Of the letter-press not much more can 
be said than that it is fairly accurate from a botanical 
point of view, and pleasantly written. The illustrations 
strike us as unusually good of their kind. They have of 
course the inherent defects of this mode of illustration, in 
the absence of half-tones and delicate shades ; but the 
general aspect of the plant is in nearly all cases well and 
faithfully given, and the drawing is good. The book is 
a very good one to put in the hands of a child to interest 
him or her in the wealth of wild flowers which is such a 
source of delight to all dwellers in the country who have 
eyes educated to see their beauty. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsihle for opinions c.\ pressed 
by his correspondents^ Neither can he undertake to return^ or 
to correspond xvith the ivriters of rejected manuscripts. No 
notice is taken of anonymous communications, 

{ The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible othenaisc to ensure the appearance ez'cn of com- 
munications containing interesting and not'd facts, 1 

The Telephone 

T HAVE just read an article in Nature, vol. xviii. p. 698, cn 
t(.c history of the speaking telephone, which contains an 
erroneous statement of facts which happen to be within my own 
Ivno\s ledge ; so that, in the interest of a truthful history of this 
discovery, it i.s incumbent upon me to make a brief statement in 
legard to it. 

1 had the honour to be one of the judges at the International 
Exhibition at rhiladcl])hia, and of the group to uhom was con- 
fided the examination of instruments of research and precision. 

I n the performance of my official duty I took part in the experi- 
u.ents which first brought the siicaking telc})hone to the notice 

< f the scientific world. Prof. Bell and Mr. Klisha Gray w’ere 
b')th exhil)itors at that Exhibition. Mr. Gray’s apparatus was 

< ')nsi)icuously show'n near one of the main aisles, with the ex- 
iubit of the Western Electric Company, while Prof. Bell’s was 
in a side room in one of the galleries, as a pari of the Massa- 
chusetts’ educational exhibit. About the middle of June, 1876, 
I'rof. Bell came to Philadelphia to give personal explanations in 

I I ference to his apj aratus, and before any public exhibition was 
made he stated to me in detail the character of his inventions. 
1 1 e was working at two independent things, the one the multiple 
telegraph by means of transmitted musical note*-, the other the 
transmission of articulate speech over long distances. I told 
him that I was present in May, 1874, at the rooms of Prof. 
Henry, in the Smithsonian Institution, when Mr. Elisha Gray 
exhibited to us an apparatus for the electric transmission of 
musical sound‘», and I asked him whether his first invention w^as 
similar. lie said there was some similarity, although each had 
worked independently, and that there was a dispute as to the 
priority of invention. While sanguine as to practical results 
from his multiple telegraph, his great invention was the speak- 
iii^ telephone, which he believed he had discovered, and in 
respect to which there was no rival claimant, lie said the idea 
came to him from some of the suggestions in respect to sound 
vibrations made by Helmholtz, and that he had succeeded, after 
patient research, in constructing an instrument which would 
tfansmit articulate speech. To this invention he desired to 
direct the attention of the judges. 

The experiments with the telephones had to be made when 
the Exhibition was closed to the public, and the first cxjicriments 
were made by Sir William Thomson and others on Sunday, 
i flo not now remember upon which of these two 

nates. Their Majesties the Emperor and Empress of Brazil were 
present at these experiments. Attention was first given to Mr, 


Gray, and he gave a lengthy account of his experiments, which 
had resulted in the perfected apparatus which he then exhibited. 
He gave an explanation of his various instruments in chrono- 
logical order, and conducted some very entertaining experiments 
as he proceeded in his discourse. The object which he had in 
view w as to send many messages simultaneously over the same 
wire by using sending and receiving instruments of different 
musical notes. 

The greater part of the day was given to Mr. Gray, so that 
insufficient time remained for satisfactory trial of Prof. Bell’s 
apparatus. The judges and the distinguished visitors present 
did, however, proceed to the Massachusetts gallerj^ and Prof. 
Bell explained briefly his tw o inventions, and some experiments 
were made with his speaking telephone, enough to excite the 
curiosity of those present in the highest degree. The results 
were so at variance wdth the views hitherto received that it was 
. determined by my distinguished colleague, Sir William Thom- 
son, to make other experiments, in which I took part, I hese 
ex}>eriments w’ere made two or three days later, in the buihling 
know'n as the Judges’ Pavilion, in the evening, after the visitors 
had left the grounds. Prof. Bell had returned to Boston, and 
was not present at this trial of his ajiparatus. It was brought 
over to the judges’ pavilion, at my request, by Mr. Hubbard, 
one of the officers in charge of the Massachusetts exhibit, and 
the experiments were made by Sir William Thomson and myself. 
Every precaution w’as taken to make an impartial lest. I was 
at the transmitting instrument which w'as idaccd out of doors at 
a distant part of the building, and Sir William Thomson was at 
the receiving instrument in a distant room in the building. After 
some experiments to find the pitch of voice w'hich would suit 
the vibrating membrane then used, I received word by messen- 
ger from Sir William that he could then hear distinctly, and 
accordingly the pitch of voice then used was maintained in the 
subsequent trials. I held in my hand a copy of the Ni7v }\}rk 
Daily TribunCy and 1 began to read to him items from its new’s 
summary, and soon the messenger came to tell me that the 
messages were heard distinctly at the other end. The longest 
message which 1 sent was the following from that paper : — 
** The Americans of l^ondon have made arrangements to cele- 
brate the coming Fourth of July,” and the incs'-cnger brought 
me back from Sir William Thomson the exact repetition of the 
message. 'J'hercnpon we exchanged places, and I could not 
only hear distinctly the utterances of my colleague, but I could 
even distinguish the ictus of his voice. The results convinced 
both of us that I’rof. Pell had made a wonderful discovery, and 
that its complete development would follow in the near future. 

I'he news of these successful experiments soon circulated 
freely, and the day following, or possibly two days afterwards, 
Mr. Gray came to me and inquired whether the reports of our 
success with Bell’s telephone were correct ; and upon receiving 
from me an affirmative reply, he said that it was impossible, 
that we had been deceived in some way, that the transmission 
was by actual metallic contact through the wire, and that it wn* , 
to use his own worcF, “nothing more than the old lover’s tele- 
graph.” In reply I said to him that we had taken every possible 
precaution against error, that W'e were both convinced of the 
reality of Bell’s claims, and that Sir William Thomson would 
report to that effect. He persisted in his statement that the 
result was impossible, and that we must have been deceived in 
some way or other. 

After having had direct knowledge of Mr. Gray’s views at 
that time, I must confess to some astonishment at his claim now 
ma<Ie that he anticipated Mr. Bell in the invention of the speak- 
ing telephone. Several months ago I saw an article in Scribne? 's 
Magazincy by Mr. Prescott, in which, while no direct assertion 
W'as made that Mr. Gray was the first inventor, there w'ere illir - 
Iralions given to show the development of the invention in 
chronological order, and Mr. Gray’s instrument was there given 
])riority. I had it in mind then to write a note to Mr. Presec^tt 
uj)on this subject, but I feared that there might be unj)leasni.t 
controversies over the patents, and, the claim of Mr. Gray 
being rather indefinitely stated, I held my peace. But now that 
the error appears to be taking root, 1 have felt it to be my duty 
to make the statements above given. I have before me a letter 
from Mr. Bell, dated at Boston, Wednesday, June 28, 1876, 
and directed to me at Philadelphia, in which he gives diagrams 
showing how we might arrange the apparatus to transmit articu- 
late speech, as he believed, from Boston to Philadelphia, and 
proposing experiments to that end if the judges should so desire. 

In conclusion I ought to state further, that after Sir William 
Thomson’s address at Glasgow had brought the telephone into 
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notoriety, Mr. Gray, whose instruments hod also been called 
telephones, gave a public exhibition, in Chicago, I think, and 
in the report of his lecture which I read, he never once alluded 
to Bell’s invention. His discourse was then, as at Philadelphia 
before the judges, solely in reference to the musical telephone. 
Tn fact, the newspapers had to take pains to inform the public 
that Mr. Gray’s invention must not be confounded with Mr. 
Bell’s, to wHhich Sir William 'I'homson had referred. You will 
imagine, then, the surprise of the judges who examined the^e 
inventions particularly at I’hiladelphia in 1876, and heard the 
personal explanations made by the inventors, to be told now 
that Gray had already invented the speaking telephone, when 
all his statements then made show directly to the contrary. 

Ann Arbor, November 18 James C. Watson 

The Intra-Mercurial Planets 

Nature (vol. xviii. p. 569!, in commenting upon my letter 
2:)ublished the previous week, regarding the discovery of Vulcan, 
accused me of being not only “indefinite,” but “contradictory.” 
'Ihe number containing my letter (p. 539) has, from some un- 
known cause, not yet reached me, though I am in receipt of 
four numbers published later. 

In the several articles written by me on that subject — to the 
Chicago Astronomical Society, to the Naval Observatory at 
Washington, to the Astronomer- Royal, to Admiral Muochez of the 
Paris Observatory, and to others — 1 have invariably stated the facts 
as they occurred under my observation, and as they impressed them- 
selves upon my mind, and have invariably adhered to these 
statements, viz., that the two star^ seen hy me were of about the 
fifth magnitude, about f or S' apart, with large red disks, and 

)inting towards the sun’s centre. It is tiue my letter did 
contain an error, but not of observation, nor of estima'ion. 
In reducing the 8' of arc (the estimated distance between the 
stars) t(» time, I somehow called it 2', when, in reality, it is but 
32s., thus not only changing its position in R.A , but also 
increasing, in this clement, the discoi dance between I’lof. 
Walsin and myself, 'i'lic detection of this error has changed, 
to me, Ihe whole asjicct of the ^’ulcan question. 1 had pre- 
\iousIy written to Prof. Watson that I could not reconcile his 
observations with my ow n cither in R.A., or in Dec., but did 
not tell him what changes were necessary in order that they 
might harmonise. He gave me his corrected positions, wdiich 
helped matters considerably, but still his R.A. was too great, 
and Dec. too little, for, fiom three estimation-., the two stars 
rangeil wath the sun’s centre. Recently I have been experi- 
menting with and a* Capricorui (twm star-, which, in respect 
to distance from each othci, resemble tliosc I saw during the 
eclipse), my object being to test the accuracy of estimations 
made of the directions towards which twaj stars will range wlieii 
hastily brought into the estimated centre of llie field of a tele- 
scope having a diameter of one and a half degree-.. I find tliat 
unless the objects are brought exactly to the centre, they do not 
point to the same place. During totality time was, ofy^urse, 
too jirecious to waste in being precise in this, and yet I en- 
deavoured to be so, and as at each of the three comiiarisons 
they seemed to range with the suii’s-ccntrc, I feel convinced that 
1 was not far out in my estimated Dec. 

In order to meet Prof. Watson’s excessive R.A., I published 
(contrary, however, to my better judgment), that the distance 
iietw'een the stars w’as about 8' instead of 7' (as previously 
announced). On the assumption, therefore, that {a) one of the 
objects was 0 Cancri, and (/') that they were 8' apart, and (r) that 
the one nearest the .sun was; tl\c planet, as Watson says, the 
2;)osition of the jdanct w’as as follow's : — 

Washington M. T. 

1878, July 29, 5h. 22 m. R.A., 0 Ca icn ... 8h. 24m. 40s. 

Add 8' — 32s. 


Planet’s R.A., Swift 
,, ,, Watson 

8h. 25m. 12s. 
.. 8h. 27m. 35s. 

Difference 

2m. 23s. 

Dec. Sw ift 
,, Watson 

i8« 30' 
18” 16' 

Difference 

14' 


It will be seen that there is a discrepancy between us of over 
a half degree of arc in R.A. If we saw the same objects how 
can we differ so widely ? Could I be in error to the amount of 
34' l^etween two stars in the same field ? Can two stars be three 


and one half times the distance of Mizar from Alcor and an 
observer of experience estimate them at only f or 8' ? It will be 
remembered that I recorded in my note-book at the time 
the distance as 12', but knowing how liable I. might be to error 
in the valuation of so large a distance (for though, from 
practice, I can estimate quite closely double stars w'hose distances 
are from 2" to 20", I have had no experience in the estimation of 
Iho-e of several minutes separation), I chose to carry it in my 
mind until I should reach home, when it would be the work of 
only a few minutes to find two stars of the same apparent 
distance. 

I said to Prof. Hough on our homeward journey, that, from 
memory, I thought their distance was about equal to that sepa- 
rating and Capricorni, and that I could decide when 1 
.should observe them. My memory of Mizar and Alcor was 
quite distinct, and as soon as I thought of those (which I did 
before my arrival at Kansas City) I mentally said, “ A little over 
half the distance betw'cen them equals that between 6 Cancri and 
the new object,” which I did not doubt was Vulcan. Upon 
my arrival at home I immediately consulted “Webb’s Celestial 
Objects,” and was not a little surprised to find their whole distance 
to be less than 12’. Thus I know they were not over 8' apart, 
I believe they were but 7^ I know they pointed to the sun’s 
disk, 1 believe they did to his centre. I know they did not differ 
one-fourlb of a magnitude in brightness, I believe they were 
exactly equal. I sec them, in my mind’s eye, as I then saw 
them, and, while consciousness endures, their image can never 
fade from the retina of my memory I 

I consider the estimated distance in arc, made in such great 
haste, as valueless comi-iared wdth the distance a« impressed upon 
the mind from three comparisons, and verified by ob.servations 
of a reliable character since arriving at hf)mc. 

Can any error, then, be ascribed to the measurements of 
Watson, a skilful observer, with telescope well mounted, and 
uith ap])Iiances for measuring, and wlio not only did measure 
the iKisition of the new planet, but that of tJic sun and 0 and 5 
Cancri (three objects in its immediate neigbourhood) as well. 

IIa^e we any right to call in queslion the accuracy of his 
circles in giving the position of the new object when they cor 
rcctly gave the positions of the others? 

Wherein, then, lies the discrepancy, and how can it be recon- 
ciled ? Again, Watson says the planet was much brighter than 
0, while the stars which I .saw were of cf|ual magnitude. 

Several times since my return from the cclijisc expedition I 
have, both in darkness and in strong twdlight, examined 0, and 
I find no star near it, nor no tw’o stars in its vicinity answ ering, 
ill any particular, to those seen by me at Denver. 

The above faclN I submit to the w'orld, and astronomers must 
deduce therefrom their owm conclusions as to what the object-, 
were. My own are reached, and, briefly stated, are as follows : 
— That the tw'o objects seen by me w^rc both intra-Mercurial 
planets, and tliat 1 did not — as was for a time-supj^osed — see 
0 Cancri. Prof. Watson saw 0, and, some 42' of arc south-east 
of it, another jdanet, and determined its position, and near to 
C Cancri still another, whose position also he fortunately ascer- 
tained, making four in all. It wall not do to say, as some have 
intimated, that Watson saw 0 Cancri, and 42' from it a planet 
which I did not sec, and that 1 , also, saw 0, and, f or 8' from 
it, another planet w hich he did not see. This reasoning appears 
to- me untenable, for how could he have failed to see mine^, 
w'hen the diameter of his field was over 40', and had 0 in its 
centre ? 

If the above conclu-ions are true, and that four planets w-ere 
discovered instead of two (as at fir^t supposed), the question 
naturally arises, Which, if any one, is Lescarbault's Vulcan? 

I estimated, at the time, the objects as being of the fifth mag- 
nitude, that is, as bright as a fifth magnitude star would appear 
in a clear, dark night. How much allowance ought to be made 
for diminution from atmospheric illumination I know not. 1 w^as 
then of the opinion that it would make a difference of at least 
one magnitude, but, having examined the region around 0, and 
finding many stars there, and several which are quite bright, 
not one of w-hich I saw- during the eclipse, I think that fully tw-o 
magnitudes should be allowed. 

In w'hat way can these intra-Mercurial planets (of which 
there are probably many) be detected ? 

I w'ould suggest that, on July 29 next, a determined and 
systematic effort be made, with large telescopes equatorially 
mounted, to observe 0 Cancri, and, if then successful, there is 
! hope that these planets, or some of the larger ones, may be dis- 
’ covert in the absence of a total eclipse, or w-hile in transit. If 
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0 cannot be thus seen, then it appears to me that all time 
spent in their search in the sun^s vicinity, except during a 
total or very large partial eclipse, would be time lost. 

Rochester, N,Y,, November 8 Lewis Swift 


Colour-Variation in Lizards. — Corsican Herpetology 

In a communication sent to you by my friend Mr. WaUace, 
under the title, “ Remarkable Local Colour -variation in 
Lizards,’’ published in Nature, vol. xix. p, 4, mention is 
made of the well-known case of Lacerta (Podarcis) muralis^ 
var. Jaraglionensis, only found on the Outer h'araglionc of Capri, 
but there arc many similar cases to my knowledge, and I add 
a note of them, for the fact, although unexplained, is one of 
great interest. During the last two years, while engaged in 
forming a com))lcte series of the Italian vertebrate animals, I 
have visited and explored most of the Mediterranean inlands 
mcluded in the Italian sub-region, and 1 have invariably found 
that our common lizard {Podarcis muraiis) constantly presents dark 
varieties on islets adjoining small islands : this is the case on the 
Scuola, near Piaiiosa, on the Scoglio cli Mezzogiomo, off Pal- 
marola (Ponza), on S. Stefano, off Ventotene, on the Toro, off 
Vacca (Sardinia), on l.iscanera, Lisca bianca, and ilottaro, off 
Panaria (Lipan), on Filfla, off Malta, and on Linosa, ncarl.am- 
]iedusa. I’he extreme cases are those of the Faraglionc off 
Capri and Filfla, wheie a nearly 1111011*^0 black is obtained , 
next comes Toro, and next Linosa ; tJiily the Inttci case might 
be explained ])y the “struggle for existence ” theory, foi the 
la\a rocks of Idno'-a aie black; but sucli is certainly not the 
case wot li the otlicr islets, and, Dr. Eimcr, the Faraglione 
is gray, wdiilc Filfla — on which 1 spent a ])lcasant clay in October 
last — IS painful ly white in the glaring Maltese sun, so that its 
black lizards are most conspicuous, I may add that few 
creature's I know vary more in colour than wf/n/Z/r, even 

.n the same locality ; two most distinct varieties occur promis- 
cuously on the small flat Foimica di (Jio^seto. 

Going over my Mediterranean hcrpetological notes reminds 
me of an interesting discovery I matlc last summer in Corsica, 
an island of great interest, which, strange to ^ay, is rarely trodden 
by naturali'-ts. Most of your zoological readers w’fll be aw'arc 
that, in 1S39, Prof. Savi, of Pisa, described tw'o new species of 
Italian Urodela, both from Corsica, vi/., Salamandra Corsica j 
and Megapterna montana. The former has been quite neglected 
by moilern herpetologists, or else placed among the synonyma 
of .S', maculosa, simply because no one had Corsican specimens 
to comjiarc. Now it is ewidenlly neaily allied to the Continental 
but (jiiite distinct, as tlio specimens I collected Ic tify, 1 
nil of them jucsenting the distinctive cliai act Cl -> ])(mite‘il out by 
S Tvi bn ry years ago. A nearly similar lot lx. fell Meuiptcnta 
'/lontdun, which Savi dc'ciibcil nearly conlrinjifnancoiisly with 
(rene’s dcsciiption of hiiproLtus Ruscouii, fioin Sardinia. IJaona- I 
parte, in his “ Fauna Italica,” united the twx) under the nan c of 
I'Mpuhlus platycephalus, given by Giavenhorst in 1829 to a newt, I 
sine pat) HI, preserved in the Ure-'lnu Musmm ; and 1110*^1 natural- | 
ists have followed Buonaparte, especially later writers on the 1 
subject, as Stranch, De Iletta, and Sclireibcr, whilst other* 
acting more wisely, stuck to Gene’s name. I lieheve that since* 
Savi’s day no one has studicil the Corsican form, who e essential 
eharacters pointed out by the Pisan naturalist, wdio had only two 
specimens to work on, w ere overlooked even by his contemporary, 
the Prince of Canino ; this explains all. Last year I rambled , 
and collected all over Corsica, and found Savi’s newt ipiite ' 
common in all tlie mountainous districts; I secured about 150 
s]iecimens of both ^exes and all ages, even larva*, and on my 
return to Florence was much surprised to find them (juite ' 
distinct from the Sardinian Euproctus I possess ; this made me I 
i^fer to the original descriptions, and thus I found that Savi and 
Gen^ had described two very distinct species, and described 
them well. The two Italian species of Euproctus may be thus 
defined : — 

E, Eusconii, Genfe : Parotids wanting. Skin .smooth, with 
small whitish tubercles scattered, especially about the sides of 
neck. Female with a small conical pointed fibular 
tubercle, very like a rudimentary finger. Hind fingers slender 
and cylindrical. Irregular dark blotches on the throat. Size 
somewhat laiger than the succeeding species. Hab. Sardinia. 

E. mon/anus, Savi : Parotids small but distinct. Skin rough 
aim granular. Female with a large, obtuse, compressed fibular 
tubercle, more like a ridge or cre.st, than anything else. Hind 
hngers stout, broad, and flattened. Throat uniform, rusty, 


vVlthout blotches; often a red or yellow dar.al stripe. Ilab. 
Corsica. 

As to Euproctus platycephalus, Gravenh. , only a careful examina- 
tion of the type-s^cimens, if yet existing in the Breslau Museum, 
can settle to which form it ought to Ve referred, but if their 
locality is unknown, I believe it better to snppres.s the name. 
Euproctus platycephalus is said to be found in Sjmin, Imt as I 
have no Spanish specimens, 1 cannot give any opinion on that 
form. In conclusion, I may add that Buonaparte was perfectly 
right in separating from the former the North African species 
T. Poireti, which is very distinct from our Italian Euproctus, in 
the shape of the head and body, and in the comidetc absence of 
any fibular tubercle in the female ; it ought to be* called 
(Jlosscliga Poircti. 1 1 r N R y 1 1 1 LL \ EU G i 1. 1 o M 

Florence, November 16 


Commercial Crises and Sun-Spots 

KrrERRiNr. to Prof. Stanley Jevons’s ailicic* upon “C’oui- 
mercial Crises and Sun-spots ” in Nature, vol. xix. j). 33, 1 
])Cg to draw your attention to the iiicJo'^cd circukii wliich J issued 
to iny subscribers in April la^t. 

The figures relating to the “ Failures in luigland and Wales,” 
were coin} )iled by my clerks, under iny own direction ; tlio c 
relating to the failures in the United Slates and Canada were 
lUpidicd l»y Messrs. K. (L Lun ami Co., of New Voik and 
I Lfuidon, and it may be observed how iK*ai ly they ngrc'e {i.c., the 
' failures in 1 ngland .aiul Wales, and tliose in the Unib d Slates 
and Canada) in their fluctuations, and that Iheie is an agiceinenl 
betwt'cn both sets of figures and the sun sjiot pun d. 

I have not been able to obtain sunilar liguios foi coniinontal 
dates, but I have obscTvcd that the coaqdainls of depres>H)ii in 
trade there agree, in substance and in time, with those in this 
country and North America. I have aLo noticed similar com- 
idainls from the soulhcTn hcmisjiheie, especially New? Zealand. 

I leler to Dr. Himtei’s suggestion of an Indian famine* period 
in my circular, but J do not ( nd that the famine jieriod in Imli i 
agrees, in })oml of tiiiie*, with the dc})ressions in the tcni}ierati« 
/ones ; it IS very probable that the excess of sunshine which 
' proiluces drought ami famine in India has an opjio^ite etfe'ct on 
[ the prosperity of England and all other countries lying lictwecn 
tlie same isolhcrmal Jmes, and that the more moderate degree of 
sunshine which may suit the Indian cultivator is insufficient to 
projicrly rijicn English wheat and other produce (oats excepted). 

Since Ajiril last 1 have taken several ojiportimities of ascer- 
taining from agriculturists the effect of the variations in the ‘un- 
spols u})oii their yield of wlical, v'vc., and 1 find nn .igrceinent be- 
tween tliein that dm 111*4 these )( ar ol minit mm *-1111 .pots the* ) u ' I 
ha-, prove'd bnd when tlin lx el oul, m C'»ns( qm nee of the* k 1 m ! . 
beingmueh s’ualler than m oilier \i n . I do not 1 n >\\ wlvilnr 
the test has cve'i* liceii Itiid or not ; it not, 1 would U'^ge* I (hU 
some se’ic'nlifie ob^eivti should vwigli an ounce’, 01 a few ounce , 
of the ke*rnels of cieh kind ol giain grown m I. ngland e\ 1*1 v 
year, and count the number of them. 1 think it would be t. inul 
in years of maximum *un-s}iots wheat and barley kciiuL 
tveigh their heav?ie^t and oats their lighlc % and that these j 10- 
portions w ould be rever-cd in the years of minimum siiii-sjiol . 
'Phe difference in each kernel or in nn ounce of them may, tal cn 
alone, ajqiear trifling; but if it is an indication of the diffci- 
ence in the yield of the harvest throughout the whole lingdom, 
it m.iy be a fact of the greatest importance as showing the cause 
of the cyclical variations in the pros}iority of the cnintry, and it 
m.ay be of great value to land-owners and agriciilUirisls gene- 
rally as a guide in the lotation of crops and in allowing fields to 
be fallow. 

It is in this direction that 1 look for the causes of comnuuirl 
de}iression. The whole of our “home” trade is )de}')eiideiir 
upon internal prosperity, and likewi.se a large proportion of om 
“ foreign ” trade. Other causes may have .some effect upon 
either or both, such as peace or war, trade-unionism, bank- 
management, and the like ; but the influence of the sun is too 
far-reaching and too powerful to be checked thereby, Man, by 
studying the working of its influence and power upon his daily 
life, may learn how to guard against much of the distress which 
periodically recurs. John Kemp 

Asjdey Guise, November 16 

** London, Aprils 1878 
** Failures in England and JVales 

“We append a Summary of the failures in England and 
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\yale<, which it has been our duty to publish in Kemfs Mircan 
tiU Gazette during the past eleven year.-) : — 


Vear. istquarlct. ?nd t,u irte” 

1867 ... 3,981 ... 4,o8t 

1868 ... 4,091 ... 4,131 

1869 ... 3,819 . . 3,997 

1870 ... 2,804 • • 1*589 

1871 . , 2,142 ... 2,191 

1872 ... 2,192 .. 1,980 

1873 ••• 2,354 ••• 2,299 

1874 • . 2,193 2,42s 

J87S 2,331 ... 2,277 

1876 ... 2,744 2,573 

1877 ... 2,829 ••• 2,856 

Total for II yeai-'i 


Sr.l i.uirter. 4thc.uirler. Totals. * 

3.555 ... 4.233 15.850 

4,139 ... 3.501 ... 15.802 

3.495 ... 5.207 ... 16,518 

1.773 ... 1,985 . . 8,151 

1.837 ... 1.994 ... 8,164 

1,795 ... 2,145 •• 8,112 

2.054 ... 2,357 .. 9,064 

2,339 ... 2,290 ... 9,250 

2,13', ... 2,453 ... 9,194 

2,670 ... 2,861 ... 10,848 

2,610 ... 2,952 ... 11,247 

122,260 


‘ ‘ The question occurs : Docs the number of fliilurcs in a ye.ar de 
]iend upon natural cause.. ? that is to .say. Would the number rise 
and fall periodically according to the state of trade (or national 
proqierity) if the Bankruptcy Law remained constant? When- 
t'ver failures have become frequent, complaints liave been made 
against the Law, and not without reason, but many who com- 
plain ignore the existence of any other cause. We compared 
the foregoing figures w ith the scientific tables recently published 
in Nature, from the pen of Prof. Balfour Stewart,^ and, being 
struck with the coincidence in their fluctuations, w’e further com- 
pared them with the statistics published by Mc-sin. Dun and Co., 
of New York, of the failures in the United States during the 
past eight years," wdiich period, being that of the existence of 
our present Bankruptcy Law, aflbrds us a fair opportunity for 
maUiug a coraparism. Mcssin. Dun and Co. report the foUov\- 
ing as the total failure', in the United Slates during this pc’*io:l : — 

1870, Nunbe- of Failures, 3,551 

1871, ,, ,, 2,9*15 

1872, ,, ,, 4,069 


'875. .. 7 , 7 ^l<> 

1870, ,, ,, 9,092 

1877. M .. 8,822 

“ F.vidently the same causcs which were at work in England 
t ) dejircs. trade and overwhelm the struggling and imjiroNidcnt 
classes, were equally effective in other couutric, — similar com- 
plaints of depresdon come to us from every part of the globe. 

The discussion which has arisen out of Dr. Hunter’s sugges- | 
lion of a ‘famine period’ in India, has brought to the public 
some knowledge of the existence of natural ])eriods or cycles, of 
;i'i average duration of irqycar-, each. The suggestion that 
Isiiglaiid is affected with the same regularity is hut reasonable, 
and although fortunately for ii, as a nation the effects do not 
]>roducc famine, it appear-, evident that some degree of suffering 
IS caused, and that the number of failures i-, thereby materially 
nereased — the c immcrcial panic-, which have occurred wdlli | 
about the same regularity furni'.h further evidence that this 
the case. 

“If w'C make due allowance for the c\ccsd\e number in the 
last (jiiarter of 1869, c.aiiscd by the change in the Law, wc lind 
that the maximum number of failures in the la^t cycle occurred 
in the year 1868, which was the year succeeding the natural 
minimum ; hcncc wc may conclude that about a year is required 
lor the full cflect of the natural dcpres'-,ion t > he reproduced in 
commerce. The twelve month-, from October l, 1867, to Sep- 
tember 30, 1868, appear to have been more serious to commercial 
men than either of the complelc years, according to the number 
of failures 

“ In the 4th Quarter of 1867 there were 4,233 failures. 

»> I 1 », i8(jS ,, 4,091 ,, 

2nd ,, iSoS ,, 4,131 

»» „ 4,139 

'lulid ... ... 16,594 

“ These data indicate that we have not yet reached the worst 
of the present jieriod — assuming that it runs an average length, 

* Vuii’ Natuk’K, vol, xvi. pp. 9, ..6, 45. 

*’ Mes'-rj,. Dun and Co. *s Annual Circular, January, 1878. 
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we have to endure an increasing number of failures which will 
not reach its maximum until the fourth quarter of 1879.*’ 

John Kemp and Co. 

Since this w as w ritten I have had counted the number of failures 
gazetted since January i, 1878, and I find that they are 2^042 in 
excess of the corresponding period (January I to November 19) 
in the preceding year. J. K. 

Strange Properties of Matter 

The following are two experiments wdiich will, perhaps 
interest same of your readers : — 

E.xperimeut Ko. i . — The “ ef Metals at Low Tern- 

pei‘aturc5 

.‘some time ago, 'in order to estimate the ^amount of 
hydrocyanic acid in a solution, I precipitated it wdth silver 
nitrate. After having filtered and washed the precipitate, I 
reduced it to the metallic state by heating to the required tem- 
perature. Just as I was about to allow it to cool, 1 noticed a 
snail jiiece of dirt among the reduced silver. In order to 
separate them, I took a thin platinum wire, and pushed the 
silver to one side, but on attempting to take the w’ire away the 
si h er remained in contact with it. As I thought this curious, 

I tried the following experiment. I took a piece of .silver foil 
aliout one centimetre square, placed it in an inverted porcelain 
crucible lid, and heated it to about 500® C. ; then I brought into 
contact with it the extremity of a thin jilatinum w ire, and to my 
astonishment the wire raised the silver from the lid, and it re- 
mained in contact when cold, as the silver was so very much 
below its melting-point ; the above fact caused me some .surprise, 
and I could not satisfactorily account for it. 

I wrote to Sir \V. 'I'liomson, F.R.S., giving him a description 
of the above experiment, and in return I received a rejdy asking 
me to come and show him the cxjx'n incut at his laboratory. I 
accordingly went up to the (llasgow University, and repeated it 
before him. 1 Ic w^as very much interested, and advised me to write 
to Nature, giving a description of the experiments. Sir W. Thom- 
son gave the foil iwiiig explanation — That it was a remarkable 
case of “ cohesion,” the two metals, in fact, “welding,” although 
the temperature was far below the melting-point of .silver. The 
above experiment can he performed successfully at lower tem- 
peratures than 500“ C., if smaller pieces of foil are taken. 
Other metals, for instance, copper and alumiiiium, cohere to 
siher in the same manner as platinum, but less strikingly. 

E I pc) ivicnt No, 2 . — A Curious Resonator 

Some montll'^ ago I made the f»)llowing experiment : — I took a 
small tuning-fork and struck it on the table. After the note had 
died away, so that it was no longer audible, I held the fork in 
the tip of the flame of a Bunsen burner, when the note was given 
out, s) that it could be heard at some distance. 1 showed Sir 
\V. Thoms >11 this experiment, who g.ave tlic following explana- 
tion — That owing to tlie difference in density of the gases in 
the flame, the flame acted as a resonator, and so the note was 

It seems to me that experiment No. i could he made the subject 
of an interesting research, hut as I am wholly engaged in com- 
mercial pursuits, I a 11 unable to take it up. 

Charles A. Fawsitt 

Gla-.gow, November 12 

Galvanometer for Strong Currents 

1 Mu.sT c mfe'-s that I wa-. surprised by Mr. R. K. Baynes* 
cominimication, in Nature, vol. xix, p. 33, that the galvano- 
meter 1 have proposed in Nature, vol. xviii. p. 707, has 
already been described. Before writing my article 1 have 
searched a good many books and journals relating to the subject 
without finding an allusion to any such instrument. Since Mr. 
Baynes drew my attention to “The Elements of Physical 
Manipulation,” by Prof. Pickering, of the Mas.^-achusetts Insti- 
tute of Technolog)% U.S., I have procured this hook and find 
that it certainly does contain the theory of a galvanometer like 
mine, with the coil moving round a horizontal axis. As far as 1 
know, such an instrument has, however, not been practically 
employed either in this country or on the Continent before I 
introduced it, though its want must have been much felt for .some 
time past. This seems to show that Prof. Pickering’s descrip- 
tion of the instrument has not been brought to the general 
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Imowledge of electricians. If, therefore, my article in Nature, 
at a time when electric currents of great strength are being so 
widely introduced into practical working, has contributed to 
make electricians ac<juainted with this form of galvanometer, I 
shall not regret the time I have spent in theoretically and experi- 
mentally investigating this subject. Prof. Pickering alludes in 
his book to the improper dip motions of the needle as a defect in 
his form of galvanometer; I think I have obviated this by 
pivoting the axi> of the ne^le at both ends. Since communi- 
cating the results obtained with my instrument, more 

elaborate instruments have been constructed and found very use- 
ful in many instances where the ordinary forms of galvanometers 
would not have answered the purpose, JiUGEN OuACH 

Woolwich, November 19 

' Utilisation of the African Elephant 

I have just read some remarks in Nature (vol. xix. p. 54) on 
the utilisation of the African elephant, which I think are worth con- 
sidering, Judgingfrom the specimens in the Regent’s Park Gardens, 
which I suppose have not been selected in any way, and are there- 
fore only average samples of the African species, I should say that 
the African elephant would prove hardier and capable of more 
work than the general run of Indian elephants. 1 v\as surprised 
to find that the two African elephants I saw in the Regent’s 
T*ark were what the mahouts call “ Dohara Hand,” which I would 
translate “ double constitution.” I do not think that more than 
five per cent, of Indian elephants are placed in this class. It 
is very rare indeed to see an elephant of this class in a Govern- 
ment Fcclkanah, or in the hands of any h'uropean, because 
w calthy natives value them so liighly and give such enormous 
jirices for them, that even when caught by a Government keddah 
officer they are often sold on account of the fancy prices they 
letch. The ‘Miohara Band” elephant will do a wonderful 
amount of work on a small quantity of food, and stands fatigue 
and exposure to the sun far better than any otlicr sort. 

To commence elei)hant-catching operations in Africa, six 
** koonkics,” 7 e.^ elephants trained for catching jmiqioscs, wouUl 
be required, and about twenty men from Assani or sonic other 
Iimgle district of Bengal would be sufficient. \\ itli this estab- 
lishment it would be jios'-ible to catch and train at least two 
hundred elephants in the course of twche moiUlK. 

II. I . jl NKINS 

Clanacombe, King>,bridgc, South Devon, Xowmbci 24 


OUR ASTRONOMICAL COLUMN 

Ordij'S of Binary Stars. — In a communication to 
The i)bservatory^ Dr. Dobcrck, of Col. Cooper’s Observa- 
tory, Markree Castle, has summarised the results of the 
investigations on the orbits of the revolving double stars 
which have occupied him between three and four years, 
and which he has conducted w’ith so much skill and 
laborious application. In a climate where the skies are 
too irregularly favourable to allow of an astronomer 
occupying himself wholly upon observations, it ’would be 
difficult to name any more interesting work to which he 
could devote his leisure, than such a revision of the 
elements of the binary systems. Dr. Doberck’s account 
of his methods in different cases will be of much service 
to any one who may engage upon similar researches. lie 
has found no reason to detract from the value of the early, 
graphical method of Sir John Hcrschcl ; on the contrary, 
instances are mentioned where it has been of the greatest 
service in tracing out the general form of the orbit, for 
correction by more refined processes, as in the difficult 
case of 2 1768 : indeed, Dr. Dobcrck considers it superior 
to the second method given by Herschel from its ad- 
mitting of the weights being approximately taken into 
account with ease. In a provisional orbit for the close 
double star S 3*21, the period assigned is thirty-seven 
years ; at present we know of only two more rapid 
binaries. Some of ^the orbits included in Dr. Dobcrck’ s 
paper, have been made the subject of communications to 
the Royal Irish Academy, and have been published in 
the Transactions, 

Lalande’s Stars, Nos. 5,499 and 45,4oo.—Mr. J. E. 
Gore writes suggesting variation in both these objects. 


In examining the question of variability of any of 
Lalande’s stars, Mr. Gore will find it necessary, in the 
first instance, to have recourse to the original observa- 
tions as printed in the “ Histoirc Celeste,” there being 
many errors in the reduced catalogue. Thus, No. 5,499 
appears through a misprint at p. 246, where the transit 
at the third wire is given as 2h. 47m. 45 ’2s., instead of 
2h. 42m. 45*2s. The star is really No. 788 of Weisse’s 
Bessel. The following star is also thrown out by a 
similar error in the time of transit, so that Lalande, 5,520, 
requires a correction of - 5m. in R.A. With regard to 
No. 45,400, the suspicion of variability is probably occa- 
sioned by a misprint in the Histoire Cdleste,’^ since 
Piazzi, Bessel, and others estimate the magnitude the 
same as at present. 

The Annular Eclipse of January 22, 1879.— The 
first of the annular eclipses of the ensuing year, a return 
of that of January 10, 1861, which was central in Aus- 
tralia, commences in L^ruguay, whence the belt of 
annular phase traverses the South Atlantic, pas.sing over 
Tristan d’Acunha, the few inhabitants of which islands 
may probably be startled by seeing the sun transformed 
into a narrow luminous ring while he is high in their 
heavens. The central line crosses the African continent 
in the direction of Pemba Island, north of Zanzibar, 
where the annularity will continue nearly three minutes : 
the middle of the eclipse at 4h. 6m. P.M., local mean 
time. 


GEOGRAPHICAL NOTES 

Thf Council of the Royal Geographical Society have 
determined to commence, on January i, 1879, montlily 
issue of a new scries of their rroccedings^ under the title 
of The Proccediui^s of the Royal Gcoj^raphhai Society 
and Monthly Recoi'd of Geography. The latter part of 
this title ivill, we believe, fairly indicate the nature of the 
contents, which w ill include the papers read at the evening 
meetings, original articles, geographical notc.s, obituary 
notices, proceedings of geographical societies, and brief 
analytical notes on new books and maps. Each monthly 
number will be illustrated with one or more maps, and no 
doubt in this respect endeavours will be made to meet 
the wants of a public larger than that contained vithin 
the ranks of this popular society, which now numbers 
I some 3,400 members. 

I In connection with this we regret to announce that 
, this month’s number of the Geographical Mnginihe 
I brings the career of that journal to a close. This regret, 

' however, is considerably mitigated by the fact that the new' 
form of the Geographical Society’s organ is intended to 
I take the place of the journal which for so many years h.is 
, been so ably conducted by Mr. C. R. Markham. Mr. 

Markham deserves great credit for his disinterestedness 
I in continuing to carry on a journal which aimed so 
successfully to be the organ of scientific geography in 


this country. The volumes w'ill form a valuable re- 


I cord of the progress of geograjihy for the period over 
I which they extend. In the December number Mr. 
Markham gives an account of the career of the journal 
since its first start as Ocean Illf^hways in 1870. We 
trust that the new organ will prove a worthy succcs‘-or 
of its predecessor, and that while giving due prominence 
to geographical news, the conductors will aim at bring- 
ing geography under the guidance of sound scientific 
principles. 

The Church Missionary Society have recently received 
from Mr. A. M. Mackay, of their Nyanza Exjjcdition, 
the journal of his experiences, extending from December 
31, 1877, to May 16, 1878, in which occur some useful 
suggestions to African travellers, as well as information of 
considerable interest to geographers. On April 30 Mr. 
Mackay reached D)ui, after a hurried and tedious tramp 



NATURE 


[Dec. 5, i8;8 


r with the view of aiding the Rev. 

L. 1 .Wilson, and he promises a detailed account of his 
troubles then on another occasion. In the course of this 
nmreh he had to cross the extensive wilderness of 
Mgunda Mkali, which he describes as being for the most 
part not merely a swamp, but this year more under water 
than above it. Day after day the party waded and 
splashed through mud and water, now over the ankles, 
sometimes up to the knee, and here and there up 
to the waist or higher. Hopeless and still more hope- 
less, Mr. Mackay remarks, the wading seemed to be- 
come, and he found that they were crossing what was 
neither more nor less than the source at once of the Nile, 
the Congo, and the Rufiji. This gigantic boggy plain or 
moss Cameron calls the Nya Kun Swamp, and, where 
Mr. Mackay crossed it, in S. lat. 5° 20', his aneroids 
recorded an average elevation of 4,000 feet exactly. To 
the north, in Usukuma, the swamp narrows itself into 
the sluggish Lewumberi River, the most southerly of the 
sources of the Nile. From this swamp, too, the rapid 
Mdaburu River takes its rise, and flows southward into 
the Ruaha, in Unyoro, and Uhehe, and thence to the 
Indian Ocean, where it is known as the Rufiji. A day^s 
inarch east of Tura Mr. Mackay found the swamp con- 
tract to a breadth of 300 yards, with increased depth, 
and slight indications of flow to the southward ; it then 
rounds to the west, steering clear of liwe-la-Singa, and, 
after two more days, it was crossed— a flooded, five-armed 
1 iver, flowing rapidly north at an altitude of 3,700 feet. 
Here it is called the NghwMa River by the Wanyam- 
vezi, from the number of partridges on its banks. In 
Speke’s map alone it would seem that the true course of 
the river is indicated ; it flows north-east to Mirambo’s 
country, where it is known as the Ngombe (/>., ox) 
River, and finds its way into the Malagarasi, thus aiding 
that river in bringing Lake Tanganyika nearer to per- 
manent overflowing, when the Lukiiga—which has been 
such a bone of contention to two great travellers -- will no 
longer be a swamp but a decided stream, and the water- 
line of the Congo will run from Loango on the W’est 
Coast to the confines of Ugogo. 

The London Missionary Society have received a letter 
fiom the Rev. J. B. Thomson, dated from Ujiji, announc- 
ing the safe arrival on August 23 of the main body of 
the Society’s expedition at its deatination on Lake Tan- 
ganyika. Though, as will be remembered, this expedition 
met with a long series of disasters and delays in the 
roast region, they have now been successful in perform- 
ing one of the quickest and most prosperous journeys 
from Mpwapwa to Ujiji, having been but seventy-three 
clnys on the road. Messr.^. Thomson and Hore hare 
already found an apparently healthy site for their station 
close to Kinegoma Bay, and about three miles from 
Ujiji. 

We learn from a Japan paper that an American gentle- 
man has been engaged for some time past in surveying 
the Island of Yezo, as well as in making geological in- 
vestigations. The result is said to be that there are 
7,ocx) square miles of land fit for agricultural purposes, 
and 6,000 suitable for pasture, while there are 5,000 
square miles of forests and 9,000 of volcanic mountains 
and mineral country. An impression appears to prevail 
that the Government M'ish to encourage emigration to 
this thinly-po])ulated part of the Japanese empire. 

As an erroneous impression prevails that nothing is 
known of the scicnlilic work done by the Portuguese 
African expedition previous to the date mentioned in 
last week’s Nature, it may be interesting to give, as 
instances of the service which they are rendering to geo- 
graphy, the positions of some of the places determined 
by Senhor Serpa Pinto and his colleague-. Benguela, 
long. 13'’ 25' 20" 45'" lat. 12° 34' 17". alt. 7 metres; 
Dombe Grande, long. 13° 7' 45", lat. 12^^ 55" 12', alt. 98 


metres ; Quillenques, long. 14° 5' 3'', lat. 14° 3' 10". alt. 
900 metres ; Caconda, long. 15° i' 51", lat. 13° o' 44 , alt. 
1,678 metres ; Bihd, long. i6° 49' 24', lat. 12° 22' 40", alt. 
1,670 metres. The longitudes are stated to be chrono- 
mctrical. 

Dr. Edwin R, Heath, of Wisconsin, is about under- 
taking the exploration of the Beni and Madre di Dios 
Rivers of Brazil, his sojourn in South America some years 
as secretary of legation in Chili giving him excellent 
advantages for this purpose. Dr. Heath had arranged 
to visit South America with Prof. Orton, but was detained, 
and he now desires to carry out some of the work that the 
untimely deatli of that well-known explorer has left un- 
completed. 

The latest advices from Mr. Frederick A. Ober, of 
whose explorations in the West Indies on account of the 
I Smithsonian Institution we have given notice from time 
to time, were from Point k Pitre, Guadeloupe, on Sep- 
tember 23. He was about to leave for the United States, 
expecting to arrive some time between the middle and 
end of October. Since his last report he has obtained 
quite a number of additional collections, and hoped to 
complete the material for the proposed catalogue of the 
birds of the West Indies. So far the collections sent 
forward by him to the Smithsonian Institution have been 
found to contain some seventeen undescribed species of 
birds, as determined by Mr. George N. Lawrence, of New 
York. 

An interesting account of a recent visit to Pitcairn 
Island by Admiral Dc Horsey in the Shah^ forwarded to 
the Admiralty, will be found in yesterday’s J'>aily News. 
The people are evidently as primitive and wcll-conducted, 
and on the whole as comfortable as ever. 

In a previous number we referred to a work of 
great geographical interest— ‘‘ Die Sahara, von Case 
zu Oasc,’^ by Dr. Joseph Chavanne, published by 
HaiTlcbcn, of \’^ienna. At that time the work was in 
course of publication, and wc refer to it now to announce 
its completion in twenty parts. The last parts are 
in every way equal to the earlier ones, and if anything 
the interest is rather increased than otherwise. The 
work contains numerous woodcuts, besides seven coloured 
plates and a map of the great desert ; its perusal will be 
tound extremely attractive by any one taking interest in 
geographical science. The exact route which Dr. Cha- 
vanne describes is the following ; — The travellers start 
from Tripoli s through the Fezzan to Mursuk, then west- 
ward to Rhat, the land of the Tuareg or I mo shag. From 
Rhat they turn northward to Rhadames, thence to Bislua 
in Algeria. Here the travellers again turn their backs to 
the Mediterranean and proceed in a south-westerly direc- 
tion by w'ay of El Aruat and El Golea to Insalah. From 
Insahh they go to Tafilet, in the extreme north-w’cst of 
the desert, and thence many thousand miles to the south 
to Timbuctoo. The Oasis of Air or Asben is the next 
station, situated due east from Timbuctoo, then Tibesti, 
the land of the Tebbu. Thence they turn to the north- 
east to the Jupiter Ammon Oasis, which is the furthest 
point to the east reached. The travellers then turn west- 
ward again and return to Tripolis by way of Audschila. 


ON THE DEVELOPMENT OF THE CARPIKE 

T he gar or bony pike of North America is one of the 
most interesUng of living fishes. The best known 
species of the genus to which it belongs is the Lepi- 
dostcKS osseus. Tliis species owes the grammatical 
form of its scientific name, and, indeed, its first scientific 
description to the elder Agassiz, and w^e have now to 
record the filling up of the last details of its life-history to 
the younger Agassiz. Known for over three-quarters of 
a century, it has been only within the last few months 
that the young fish as they escape from the egg have been 
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seen and it has been the good fortune of Alexander 
Agassiz to succeed in hatching the eggs and raising the 
young until they showed at least the principal structural 
peculiai*Lties of the adult. A short account of the chief 
Sets in connection with this stage of the bony pike’s 
history will appear in the forthcoming number of the Pro^ 
aedings of the American Academy of Arts and Sciences ; 
from an advance copy we cull the following details : — 
The spawning-ground selected for observation was the 
Black Lake, at Ogdensburgh, N.Y. Mr. Carman, who 
describes the scene, and Mr. Blodgett, who rendered most 
essential assistance, deserve the thanks of every naturalist. 
The eggs collected were carried by the hand in pails from 
Ogdensburgh to Cambridge, where their progress was 
watched by Prof. A. Agassiz. 

The fish began to spawn about May 18. Little pro- 
jections of granite stand out here and there into the lake. 
The frosts from time to time have broken off from these, 
small angular blocks, which lie piled together under the 
water at depths varying from two to fourteen inches. Into 
these shallows the female fish would come, each of them 
Attended by two males. While very timid when in deep 
%vater, they seemed to be courageous to recklessness 
when they approached the shallows. On they would 
come in threes, when rising to the surface of the 
water, and thrusting their bill out of it they would open 
this widely, then take in air, and close it with a snap. 
In some few cases three or four males would be in 
attendance on one female, but much more often there 
would be but two, and these would swim resting on either 
J5ide of the female fish, their bills reaching up toward the 
back of her head. At times the water would be lashed 
into all directions with their conjoined convulsive move- 
ments. The eggs when laid were excessively sticky ; to 
whatever they happened to touch they stuck, and so tena- 
ciously, that it wa*: next to impossible to release them 
svithout tearing away a portion of their envelopes. It is 
remarkable that, as far as could be seen, there was, on 
and about the spawning ground, a complete absence of 
anything that might serve as food for the young fish. 

Of the quantity of eggs brought to Cambridge, only 
thirty hatched, and not one of those artificially fecundated 
was hatched. In Prof. A. Agassiz’ anxiety not to spoil 
this interesting experiment he did not venture to exa- 
mine any of the fresh eggs ; so that the history of their 
.segmentation and very early development remains to be 
worked out. The envelope of the eggs is very opaque 
and of a yellowish green, like that of toads. Of the 
thirty hatched out by the end of May, twenty-eight were 
alive in the middle of July last. When first hatched the 
young fish possesses a gigantic yolk-bag, and the pos- 
terior part of the body presented nothing specially differ- 
ent from the general appearance of any ordinary bony 
(teleostean) fish of the same age ; but the anterior part 
was most extraordinary : it looked like a huge mouth 
cavity, extending nearly to the gill opening, and crowned 
By a depression like a horse’s hoof in outline, along the 
margin of which were a row of protuberances acting as 
suckers. The moment the young fish was hatched it 
attached itself to the sides of the vessel by means of the'>e, 
and would hang immovable. The eye was not very advanced, 
the body was transparent, the gill covers were pressed 
against the sides of the body ; the tail was slightly 
rounded, the embryonic fin is narrow, and there were no 
traces of embryonic fin rays ; the olfactory lobes were 
greatly developed and elongated as in sharks and skates ; 
the chorda was straight. On the third day the body 
l^came covered with minute black pigment cells, and 
then was noted the first traces of the pectoral fins, and 
the snout became more elongated; the great yolk-bag 
was greatly reduced in size. About the fifth day were 
seen traces of the caudal, dorsal, and anal fins. Gra- 
dually the snout became elongated, the suckers concen- 
trated, and the disproportionate size of the sucking disc 


became reduced, so that when about three weeks old it 
became altogether more fish-like. The sucking disc was 
now reduced to a swelling at the top of the upper jaw, 
the yolk-bag had disappeared, the gill covers extended well 
up to the base of the pectorals— -these latter were in constant 
motion, and the tail exhibited the same rapid vibratile move- 
ments. The young fish now begins to swim about, and is not 
so dependent upon its sucking disc, and at last this only 
remains as a fleshy globular termination on the snout. 
At this stage, too, the young have the peculiar habit of 
the adult fish of coming to the surface to swallow^ air. 
When they go through the process under water of ex- 
piring this air they open their jaws wide and spread their 
gill-cover, and swallow as if they were choking, making 
violent efforts, until a minute bubble of air has become 
liberated, when they become quiet again. Their growth 
is rapid. Within a* month the teeth made their appear- 
ance, and some of the fin-rays on the fidnge of the 
pectorals were to be seen. 

Prof. A. Agassiz draws the following conclusions from 
these observations: — ‘‘That notwithstanding its similarity 
in certain stages of its growth to the sturgeon, notwith- 
standing its affinity with sharks by the formation of its 
pectorals from a lateral fold, as well as by the mode of 
grow’th of the gill openings and gill arches, the Lepi- 
dosteus is not at all so far removed as is generally 
supposed from the bony fishes.” The memoir is illus- 
trated by five plates containing some forty-five figures, 
and is only to be regarded as a preliminary account, but 
it is a preliminary account of such exactness, importance, 
and interest, that no apology is necessary for bringing it 
at once under the notice of our readers. This memoir 
was presented to the American Academy as recently as 
October 8 last. E. Perceval Wright 


THE Jims/C OF COLOUR AND MOTION 

A t the Physical Society, on November 23, 1878, Prof. 

W. E. Ayrton, late of the Imperial Engineering 
College, Tokio, Japan, read a paper, written by himself 
and Prof. J. Perry, of the same college, on “The Music 
of Colour and of Visible Motion.*’ The autliors began 
by pointing out the well-known fact that emotion is ex- 
cited by moving bodies, and they believed that, upon this 
basis, a new emotional art would be created which would 
receive a high development in the far distant future. All 
methods of exciting emotion could be cultivated ; but of 
the:»c, music, by reason of the facility with which its 
effects could be produced, had alone been highly perfected 
by the bulk of mankind. Sculpture and painting are not 
purely emotional arts, like music, inasmuch as they in- 
volve thought. It would take a long time and much 
culture for the eye to behold moving figures with similar 
emotional results to those of the ear on hearing sweet 
sounds ; but time and culture only might be necessary. 
It might be due to their neglect of this emotional ten- 
dency that the Western nations felt little emotion at 
moving visual displays. P'or among the Eastern nations 
they had entertainments consisting of motions and dumb 
show, which, although incomprehensible and even ludi- 
crous to the European, powerfully affected the feelings 
of a native audience. In Japan the authors had seen 
whole operas of “melodious motion” performed in the 
theatres, the emotions being expressed by movements of 
the body, affecting to the audience, which were quite 
strange to them. The accompanying orchestral music 
was, withal, displeasing to the authors, while, on the 
other hand, Western music is mostly displeasing tO'^the 
Japanese. 

The emotions produced by rapidly-moving masses, 
such as a train bowling up to a bridge, or by changing 
colours, as in sunsets, have been felt by all, and those 
excited w^hen the moving bodies arc very large do not 
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seem to be producible by anything else in nature. Har- 
monic instruments have been constructed to exhibit the 
combination of two or more pairs of harmonic motions to 
the eye ; for example^ Blackburn* s pendulum, Lissajous* 
forks, Wheatstone^ s kaleidophone, Yeates* vibrating 
prisms, Donkin* s and Tisley’s harmonographs, and 
Hopkins* electric diapason. Prof. Ayrton illustrated his 
remarks by exhibiting these instruments in action. The 
pendulum traced out the complex path of the combined 
motions by a jet of falling sand, the forks or prisms by a 
moving beam of light thrown on a screen, the kaleido- 
phone by a bright bead, and the harmonograph by the 
involutions of an aniline pen. With none of these and 
such like instruments, however, is the production of mere 
emotion the end in view ; and in some of them no change 
can be made in the periods of the pairs of harmonic or 
periodic motions combined without arresting the instru- 
ment, a proceeding which in music would be analogous 
to stopping the tune at the end of every chord. There is 
no provision either for changing the amplitude or phase, 
equivalent in music to an inability to render, at will, a 
note forte or piano, or rather as it is not only the strength 
of the entire note, but even the amplitude of the various 
component harmonics that these instruments cannot 
regulate, it would be as if in music there was the proba- 
bility of a note marked in the score as piano for the flute 
being rendered by a loud blast from a trumpet. A suc- 
cessful instrument in the new kinematical art must at 
least visibly render changes in period, amplitude, and 
phase of the harmonic motions represented. Profs. Perry 
and Ayrton had designed an instrument, which is now 
in Japan, for effecting these required changes in a com- 
bination of harmonic motions given to a moving body, 
and which they claimed to be the first musical instru- 
ment of the visual art in question. They had not given 
it a name yet, because the nomenclature of the subject 
was unmvented. Photographs and diagrams of this in- 
strument were exhibited to the meeting. It consists of a 
mechanical arrangement of sliders, pulleys, and cords, 
whereby two motions, one along a vertical, and the other 
along a horizontal line, and each consisting of the sum of 
a number of harmonic motions the period^ amplitude^ or 
phase of any one of which can be varied at will, are com- 
pounded in the resultant motion of a suspended pane of 
glass. A black circle painted on the pane is intended to 
represent the moving body as projected against a wall or 
screen behind. The sliders controlling the motion of the 
pane are actuated by a revolving barrel, the periphery 
of which is carved according to mathematical principles, 
so as to give the different harmonic motions to the sliders 
in one revolution. The motion is further regulated by 
shifting the sliders either parallel to the axis or at right 
angles to the radius of the revolving barrel ; and by the 
angular velocity of the barrel. In this way the period, am- 
plitude, and phase of the component motions of the glass 
either in a vertical or horizontal direction, may be changed 
at will, and almost immediately. Other kinds of periodic 
motions may be compounded in a similar way. Prof. 
Ayrton also suggested other forms of apparatus for this 
purpose. Numberless combinations of graceful motions 
producing emotional effects on the beholder can by its 
means be given to a visible body. It is the intention of 
the authors to construct an improved form of the appara- 
tus, and to arrange for the blending of colour with the 
moving body to heighten the emotional influence ; for 
example, they purpose having changing mosaics of dif- 
ferent hues, thrown upon the screen for a background to 
the black spot. This can be done by means of an instru- 
ment similar to the chromotrope with its revolving sheets 
of parti-coloured glass. In conclusion Prof. Ayrton said 
that there might yet be invented many different ways of 
producing these spectacles, and there was no reason why 
a whole city full of people should not enjoy these displays 
projected upon the clouds overhead. 


THE SWEDISH NORTHEAST PASSAGE 
EXPEDITION 

F rom letters despatched from the mouth of the Lena 
by Prof. Nordenskjold on August 27, which have just 
been published in the Gothenburg Handels Tidning^ we 
learn that the Vega accompanied by the Lena left Dickson 
Harbour, at the mouth of the Yenissej, on August 
the weather being fine. On the nth ice was seen, but it 
consisted almost exclusively of bay ice which did not 
obstruct navigation, which, however, was rendered diffi- 
cult by a thick fog. The salinity of the. water began 
^adually to increase and its temperature to fall. Organic 
life at the bottom grew richer at the same time, so that 
Dr. Stuxberg on the night between August 13 and 14, 
while the vessel lay anchored to a drift-ice floe, collected 
with the swab a large number of beautiful pure marine 
types ; for example, large specimens of the remarkable 
crinoid, Alecio eschrichtii^ numerous asterids (Asterias 
linckii and panopld)^ pycnogonids, &c. The dredgings 
near the land now too began to yield to Dr. Kjellman 
several large marine algae. On the other hand the higher 
plant and animal life on land was still so poor that the 
coast here forms a complete desert in comparison with 
the rocky shores of Spitzbergen or West Novaya Zemlya. 
Auks, rotges, loons, and terns, which are met wdth on 
Spitzbergen in thousands upon thousands, are here almost 
completely absent. Gulls and Lestris which there fill the air 
with continual sound occur here only sparingly, each 
with two species, and it appears as if they quarrelled less 
with one another. Only the snow-bunting, six or seven 
species of waders, and a few varieties of geese are found 
on land in any great numbers. If we add a ptarmigan 
or two, a snowy owl, and a species of falcon, we have 
enumerated the whole bird fauna of the region, at least 
so far as the Swedish expedition have been able to ascer- 
tain it. Of w'arm- blooded animals in the neighbouring 
sea, only two walruses and some seals, Phoca barhata and 
liispida, were met with. There is probably great abun- 
dance of fish. Cosmic dust was sought for on the ice 
without success, but there was found upon it some yellow 
specks which, on examination, w ere found to be a coarse- 
grained sand, consisting exclusively of very beautifully- 
formed crystals up to two millimetres in diameter. The 
nature of these crystals was not ascertained, but it was 
evident that they are not formed of any ordinary terres- 
trial mineral, but possibly of some substance crystallised 
out of the sea-water during the severe cold of winter. 

The Jega lay at anchor from August 14 to 18 in a 
harbour named Actinia Harbour, from the number of 
these animals brought up by the dredge from the sea- 
bottom. This harbour is situated in a sound between 
Taimyr Island and the mainland. The land was free of 
snow, and covered with a greyish-green turf formed of a 
close mixture of grasses, mosses, and lichens, forming 
a reindeer pasture much superior to that of the valleys in 
Spitzbergen which abound in reindeer. Only a few rein- 
deer, however, were seen here, probably owing to the 
presence of wolves. The number of phanerogamous 
plants is exceedingly small ; the moss and especially the 
lichen vegetation, on the other hand, abundant enough. 
Actinia Harbour is an excellent position for a meteorolo- 
gical station. 'I'hc fog still continuing, the Vega and 
the Lena sailed again on the i8th, and reached Cape 
Chelyuskin on the 19th, anchoring in a little bay which 
indents the low promontory, dividing it into two parts. 
The western point was found to be situated in 36' 
37'*N[.L., and 103° 25 J' E. from Greenwich, and the 
eastern in 77® 41' N. L., and 104** i' E. L. Inland the 
mountains appeared to rise by degrees to a height of 
1,000 feet. These mountains, as well as the plains, were 
free of snow. ( )nly here and there were to be seen large 
white patches of snow in hollows on the mountain sides 
or in some small depression on the plains. At the beach, 
however, the ice-foot still remained at most places. 
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The soil of the plains is clayey, partly bare, and 
cracked into more or less regular hexagonal figures, 
partly covered by a turf of grass, mosses, and lichens 
resembling that at the last landing-place. The rock here, 
however, was not granite, but upright unfossiliferous 
schistose strata rich in crystals of sulphide of iron, and 
crossed at the extremity of the cape by thick quartz veins. 
Dr. Kjellman could not find here more than twenty-four 
species of phanerogamous plants, most of them distin- 
guished by a disposition to form compact half-globular 
tufts. The lichen vegetation was also, according to Dr. 
Almquist, monotonous, though luxuriantly developed. It 
almost appeared as if the plants of the Chelyuskin 
peninsula had attempted to wander farther toward the 
north, but halted when they met the sea, at the very 
outermost point. F'or here were found within a very 
limited space nearly all the plants, both phanerogams 
and cryptogams, which the land had to offer, and many 
of them were sought for in vain farther up on the plains. 

Animal life on land rivalled the higher plant life in 
poverty. Of birds there were seen only a number of 
PhalaropuSy some species of Trin^a, a Colymbus arcticus^ 
i very numerous flock of A ttser bernicl a, a few eiders, and 
ihc remains of a snowy owl. In the neighbouring sea, 
which was almost free of ice, were seen a single walrus, 
two shoals of white whales and some few seals {Phoca 
Jiispida). It, too, was here evidently very poor in warm- 
’Idooded animals. On the other hand the dredge brought 
up from the sea-bottom various large alga: {Laminaria 
<tgardhi^ &c.), and a large number of lower animaK, 
among them very large specimens of Idothea entomony an 
isopod, which also occurs in the Ilaltic and the large 
Swedish lakes, and is looked upon as an evidence that 
during the ice age they were connected with the Polar 
Sea. The algae obtained wcj.'e interesting as affording 
♦ urther proof of the incorrectness of the view Mliich long 
prevailed, that the Siberian Polar Sea was quite devoid 
of the higher alg.r. 

On August 20 the vopge was resumed, the course 
being set east by south, in the hope of falling in with a 
t'ontinuation of the new Siberian Islands. Drift-ice was 
>oon met with, and by the morning of the 23rd it was 
found impossible to proceed further in tnat direction. An 
attempt was now made by sailing in a northerly and 
- lorth-westerly direction to get out of the ice-field, and in 
ibout twenty-four hours the Vega was again in open 
water, and the same day land was sighted. The land 
was found to be the north-eastern extremity of the eastern 
Taimyr Peninsula, lying in about 76” 30' N. L., and 
>ibout 113° K. of Greenwich. The sea was completely 
free of ice for a distance of 15' or i6\ Fine mountains 
2,000 to 3,000 feet high were seen some distance inland, 
rhese, like the plains below, were free of snow to their 
highest summits. Some small glaciers were believed to 
be seen, but they ended at a height of about 800 to 1,000 
feet above the sea. 

Animal life now began to be very abundant. Dr. 
^tuxberg had, while the vessel lay anchored to a floe 
in the drift-ice-field, brought up from a depth of 35 
fathoms an unexpected variety of fine marine animal 
types, among them three specimens of a crinoid sup- 
ported on a stalk, probably young individuals of Alecto 
e'schrichiiiy which also was found in innumerable full- 
grown specimens, masses of asterids (for instance So/as/er 
papposus, endecay furcifery Pterastcr viilitarisy Astero- 
phyton eucnemts\ and of the otherwise exceedingly rare 
Molpadia borealiSy a colossal pycnogonid of 180 milli- 
metres diameter, &c. N ot less abundant was the low er 
animal life at a smaller depth though the forms were 
partly different. The animals occurring here were evi- 
dently pure Polar Sea types without any immigration 
whatever from southern seas, such as has doubtless taken 
pi^e m the case of the fauna of Spitzbergen. 

Dn August 24 land was sighted, which was found to be 
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Preobraschenski Island, near the mouth of the river 
Katanga. From this point to the mouth of the Lena 
the depth was only from 5 to 8 fathoms. 

To judge from the experience of the voyage there is no 
more ice on the Siberian coast during the latter part 
of summer than in the White Sea during midsummer. 
Besides the ordinary observations of the temperature of 
the sea-water at the surface in connection with the 
common meteorological observations made six times in 
the twenty-four hours, the temperature and salinity of 
the water at difierent depths were determined two or 
three times a day. When the depth amounts to at least 
30 metres the temperature at the bottom is found to vary 
between - ro° and - 1-4° C. The specific gravity of 
the water amounts there to 1*026 — 1027, salinity 

being little less than that of the water of the Atlantic 
Ocean. On the surface the temperature is exceedingly 
variable : — At Dickson Harbour + 10°, a little south of 
Taimyr Sound -f- 5 *4°, among the drift ice off that sound 
-fo*8°, off Taimyr Bay +3*0®, at Cape Chelyuskin 
4-0*1", off Katanga Bay 4 ' 4 'o” between Katanga and 
Lena + 1*2° to 4 " 5*8°. The specific gravity of the 
surface-water in a broad channel along the coast never 
exceeded 1*023, in general only amounted to 1*01 or 
under. The latter figure corresponds to a mixture of 
about one part sea water with two parts river water. 
This shows indisputably that a warm surface current of 
little salinity from the mouths of the Obi and the Yenissei 
runs first along the coast towards the north-east, and 
then under the influence of the rotation of the earth in an 
easterly direction. Other similar currents originate from 
the Katanga, Anabor, Olonek, Lena, Jana, Indigirka, and 
Kolyma, all which pour their waters, more or less heated 
during the hot summer of Siberia, into the Polar Sea 
and render it, during a short period of the year, almost 
free of icc. 

On the night between August 27 and 28 the f'ega 
parted from the Lena off the mouth of the River Lena. 
'Tliere is scarcely any hope now that the voyage will be 
completed before next summer. No doubt the Vega has 
got into a safe w inter-harbour, and that during the de- 
tention of the expedition a rich harvest of scientific 
rcjultb will be gathered. 


THE FORMATION OF MOUNTAINS 

P ROF. ALPHONSE FAVRE, of Geneva, has been 
making an interesting series of experiments to illus- 
trate the formation of the great inequalities of the earth’s 
surface by means of lateral thrust or crushing. These 
he describes and illustrates in a recent number of La 
Natnrey to which we are indebted for the illustrations 
which accompany this article. Prof. Favre refers to the 
early experiments of Sir James Hall with various kinds 
of cloth, which he made to assume a variety of shapes 
by means of weights. He speaks of the various theories 
of the elevation of mountains, and especially of that of 
II. B. de Saubsure, whose term refotilement seems to 
have meant much the same as that used by M. Favre, 
hrasement lateral. 

The three systems, M. Favre says, which account for 
the origin of mountains by forces which push the great 
mineral masses from below upwards, from above down- 
wards, or laterally, do not differ so much from each other 
as at first sight appears. Those geologists who have 
admitted the system of elevations as the principal cause 
of modification of the surface of the globe, ^ 011 Id probably 
enough admit the formation of depressions as a secondary 
modification ; and so those who hare accounted for these 
modifications mainly by depression, would probably enough 
also admit elevation as a secondary factor. Again, in 
the system of lateral crushing, there is a general depres- 
sion of the surface of the earth, since there is a diminu- 
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tion m the length of the radius of our globe, and yet 
there result elevations of the ground in the midst of this 
general depression. 

The cause of lateral crushing, M. Favre goes on to 
say, is owing to the cooling of the earth. It is, in fact, 
very probable that our globe is at the stage when, 
according to Elie de Beaumont, “ the mean annual cool- 
ing of the mass exceeds that of the surface, and exceeds 
it more and more.” It must follow that the external 


strata of the globe, tending^always to rest on the internal 
parts, are wrinkled, folded, dislocated, depressed at 
certain points, and elevated at others. 

‘‘The experiments,** M. Favre continues, ‘'which I 
have made at the works of the Geneva Society for the 
manufacture of physical instruments, resemble much 
those of Sir James Hall ; they differ notably, however, 
in two points i. The celebrated Scotchman caused the 
matter which he wished to compress to rest on a body 


vliich itself could not be coin|)re3^cd, while I placed the 
layer of clay ciiiplo)ed in these evpcimicnts on a sheet 
of caoutchouc, tightly stretched, to anIihIi I made it 
adhere as much as jjossiblc; tlien I allowed the caout- 
chouc to resume its oiiginal dimensions. IJy its con- 
tiaction the caoutchouc would act equally on all points 
of the lower part of the clay, and moie or less on all the 
mass in the direction of the lateral thrust. 2. Hall com- 
pressed, by a w-eight, the upper surface of the body 


which he wished to wiin’ Ic, which pre\cntcd an> deform 
ation, while b> leiiing tint suilace free, I have seen, 
during the c\j)enmcnt, forms aj)pcar similar to those of 
I hills and mountains* winch ina) be observed in \arious 
I countries.’* 

“ The ariangcment of the apparatus is very simple. A 
sheet of india-rubber 16 mm. in thickness, 12 cm. broad, 
and 40 cm. long, w'as stretc hed, in most of the experi- 
ments, to a length of 60 cm. This was covered w iih a 



Fjg. 2. 


layer of potter’s clay in a pasty condition, the thickness j enables it to be seen that those folded and contorted strata 
of which varied, according to the experiments, from 25 which are shown between Dessy and the Cal du Grand 
to 60 mm. It will be seen from the dimensions indicated Barnaud cover a length which is two-tbirds of that which 
that pressure would diminish the length of the band of they had before compression. These mountains, then, 
clay by one-third. This pressure has been exerted on havebeensubjected, like the potter’s clay, to a compression 
certain mountains of Savoy. For example, the section indicated by the ratio of 60 to 40. Contortions are not, 
which I have given * of the mountains situated between perhaps, observed over all the surface of the globe ; it 
the Pointe-Perede and the neighbourhood of Bonneville has not been equally folded in all its extent, but they are 

> B«iut SociMCMogigut diFrancf. .875. t. >«• pi. ^xu. A. Faxre, » SrcAt number of countries, and even beneath 

Recherchet Cfoiogtqucs, Atlas, pi. i\. Strata almost horizontal. Sometimes the folds approach 
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the vertica], and are close against each other ; this struc- 
ture indicates that pressure has been exercised in a 
stronger manner than I have indicated. 

These powerful lateral thrusts of the external and solid 
parts of the globe appear to result from a diminution 
which the radius of the interior pasty or fluid nucleus has 
undergone during millions of ages. It may have been 
sufficiently great to cause the solid crust (which must 
always have been supported on the interior nucleus, whose 


volume continually diminishes) to assume the forms which 
we know, with a slowness equal to that of the contraction 
of the radius. 

“To return to my experiments. At the extremities of 
the band of clay are pieces of wood or supports, which 
accompany it in its movement of contraction. The clay 
is thus compressed at once by its adhesion to the caout- 
chouc and by lateral pressure of the supports. By the 
influence of the caoutchouc alone, without the presence 


of the sup])ort‘’, tl^crc arc fonnccl only slij^ht wi inkles on 
ihc surface of a slictt of cla> 3 or 4 elm. in thick- 
ness ; and if the bU})portb alone compressed the clay 
placed on a material vliich is not compressed (a very 
smooth oiled plate), the clay scarcely wrinkles near the 
centre of its surface ; it increases a little in thickness 
and forms swellings {bourrdch) against the supports. 
The strata which appear to divide the masses of clay, 
and which arc represented in the figures, are not really 


strata, but simply horl/ontal llnci at tic surface of the 
ckiy. 

Such pressure as has been aj^jlicd in these experi- 
! mcnlb produces contortions of strata which clc\atcthe 
surface of the matter compressed, as well in the plane 
parts or plains, as in those which take the forms of 
valleys, hills, or mountains. These latter have the 
appearance of vaults or folds, sometimes perpendicular^ 
sometimes warped {dijctcs)\ the ridges arc complete,. 


Fig. 4. 


or broken at the summit by a longitudinal fracture, 
narrow below and wide above ; next, another fracture, 
iwrow above and wide below, is produced at the base of 
the mountain or vault. The sides of valleys are some- 
times almost vertical, sometimes present gentle slopes. 
The strata are less strongly contorted in the lower parts 
than in the neighbourhood of the upper surface. They 
are disjoined in certain parts by fissures or caverns; 
iney are traversed by clefts or faults inclined or vertical. 


All these^ deformations are the more varied in that they 
are not similar on the opposite sides of the same band of 
clay. 

Most of these phenomena are seen in Fig. i, which 
represents the result of an experiment made on a band 
of clay, w'hose thickness, before compression, was about 
25 mm., while after that it attained 62 mm. at the 
culminating point. At a is seen a vault a little broken at 
the summit, covering a cavern similar to that figured in 
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the memoir of Sir J. Hall {Trans. R. S. E., vol. vii. 1813), 
and to that of the Petit Bomand in Savoy (Favre, 
Recherches^ pi. x.) ; at ^ is a valley open at one of its ends 
and almost closed at the other ; at ^ is a vault almost 
straight, the prolongation of which is very level ; at gy 
and 7 are vaults twisted and a little broken, while at i is a 
broken fold, the curves of which are almost vertical. All 
these accidents of the ground recall those which have 
been so often observed in the Jura, the Alps, and the 
Appalachians. 

Fig. 2 represents a band of clay whose thickness was 
about 40 mm. before compression, and 65 after. We 
remark contortions similar to those of the preceding 
figure, among others a vault very exactly formed. At 
distances are seen vertical slices, on which the pressure 
appears to have acted in a particularly energetic fashion, 
and which may be called “zones de refoulement ; the 
strata are there broken in an exceptional manner, often 
separated from each other. One of these vaults is re- 
placed by a single fault on the opposite side of the band 
of clay. 

Before compression, in the band of clay in Fig. 3, were 
seen the two divisions which are seen there now — that in 
the right was 33 cm. long, and 25 mm. thick at and 35 
at bj the left division was 25 cm. long, and 65 mm. thick. 
A gentle slope united the part c to the part b. After 
compression, the mean height of ah was 45, and that of c 
75 min. All the layers were spread horizontally. 

In this experiment I have sought to imitate the effect 
of crushing at the limit of a mountain and a plain. The 
height of the mountain c has been notably increased, the 
five or six upper layers hav'C advanced on the side of the 
plain ; they encroach on it. The plain has, however, 
offered a resistance sufficiently great to cause the strata 
of the mountain to be strongly inflected at the bottom. 
From this struggle between the plain and the mountain, 
there resulted a cushion, dy which is the first hill at the 
foot of the height. It also resulted that the strata of the 
plain assumed an appearance of depression at contact 
with the mountain in consequence of the vault which is 
formed at they plunge underneath the mountain. 
This resembles what is often seen in the Alps at the 
junction of the first calcareous chain and the hills of 
“mollassc;” in fact, the strata of the latter rock seem 
to plunge under those of the neighbouring heights. In 
consequence of the pressure, there are formed several 
ranges of hills in the plain between b and a. 

“ In Fig. 4 the band of clay had, before compression, a 
thickness of 45 mm. ; after that the culminating point was 
more than 10 cm. I have here sought to represent what 
must happen when terrestrial pressure is exerted on hori- 
;zontal strata still moist, deposited at the bottom of a sea 
where arc two mountains already solidified. For this 
purpose I placed in the caoutchouc and under the clay 
•two bare cylinders of wood, a and by of fabout 35 mm. 
radius, at 20 cm. from the ends of the band of clay, and 
■at the same distance from each other. Before compres- 
<sion, the surface of the clay and the strata were com- 
pletely horizontal. Pressure gave rise at the top of the 
half-cylinder, to a valley, r, formed by a twisting of 
the beds to the right, and by a little mountain, dy to the 
left. But I do not believe that it has ever been thought 
to assign to a valley an origin of this nature. 

“ On the other semi-cylinder, by is produced an enormous 
elevation which has carried the ground to r, with such a 
rupture that the left lip, fyg has suffered a complete 
reversal by turning, as on a hinge, around the horizontal 
line which passes by the point h. It follows that the 
four upper strata of clay designated by the figures i, 2, 3, 4, 
being in a normal position before compression, are, after 
that, so arranged as to show the succession represented 
by the following arrangement of figures : — i, 2, 3, 4, 4, 3, 
2j I, I, 2, 3, 4, making the section of this formation by 
A line drawn from x to r. If the left lip should disappear 


we should then have between the points x and z the sec- 
tion I, 2, 3, 4, 5, I, 2, 3, 4, 5. Sections analogous to 
these, presenting inversions in the order of strata, are 
known to geologists. 

“ The forms assumed by the clay depend on several cir- 
cumstances which it is difficult to describe, such as the 
strength and the rate of compression, the thickness and 
the greater or less plasticity of the clay, &c. Why have 
accidents of the upper surface of the clay, which are inti- 
mately connected with those of the interior of the mass, 
so small an extension that they are not even similar in 
the two sides of a band of clay ? This small continuity 
is owing to causes which we can neither foresee nor 
appreciate. Is it not the same in nature ? Why is the chain 
of the Alps not a true chain, but a succession of masses 
often oblique with respect to each other ? Why, in the 
Jura, do we sec chains which have for their prolongation 
plains and valleys ? It is always the case that the forms 
and structures obtained in these experiments have an 
incredible resemblance to those which are found on the 
surface of the globe. But it must be admitted that many 
of the latter have not been reproduced by these artificial 
crushings. 

“It appears probable that, by pressures more powerful 
and more variedly employed, we might obtain again 
very different structures. But I have not thought it 
necessary to multiply these experiments, thinking that 
the varied forms which have resulted show sufficiently 
the effects of crushing.” 


GEORGE HENRY LEWES 

T his is a name which has been long before the 
reading public of Hngland, and the announcement 
of Mr. Lewes s death, on Saturday last, at the age of 
sixty-one years, will be received by very many with 
genuine regret.* This will be especially the case with those 
who have reached or passed middle life, for latterly Mr. 
Lewes’s name has come little before the public, and what 
work he has done appeals to a comparatively small circle. 
Of Mr. Lewes’s many-sidedness every one knows ; he com^ 
menced his career as a novelist, and ended as a physio- 
logical psychologist — perhaps in some respects no very 
great leap, after all ; indeed the two functions ma)^ be 
said to be combined in that greatest of philosophical 
novelists, if not of novelists absolutely, “ George Eliot,” 
Mr. Lewes’s widow. Science owes a good deal to Mr. 
Lewes ; for, though he made little or no pretension to 
be an original investigator in physical science, he did 
very much by his writings to give the general public an 
idea of what real science is, and to help forward 
the good work of carrying it into every-day life, 
liis “Physiology of Common Life” had a long and 
deserved popularity, and even yet, w^e believe, is 
often “asked for” at libraries and book-shops. His 
“Biographical History of Philosophy” is thoroughly 
readable and full of information, which is more than can 
be said of philosophical works generally. Of his “ Life 
of Goethe,” one of the very few masterly biographies, wc 
leave it to others to speak, though he did much there to 
bring out the real importance of Goethe’s botanical and 
other scientific researches. Of his latest work, “ Problems 
of Life and Mind,” we spoke at length on the appearance 
of the volumes that have been published ; in these 
volumes and in one or two letters and articles contributed 
to our pages, Mr. Lewes was perhaps at his best as an 
investigator in a department of science wdth which 
we are cautious of interfering, but which has a strange 
fascination for many thinkers. Altogether Mr. Lewes 
filled an important and many-sided place in the intel- 
lectual life of this country during his long career. 
It is easy to say that a man of his unusual keen- 
ness of mind might have achieved permanent great- 
ness by concentrating his great store of energy in one 
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particular direction ; but then he would not have been 
the innately versatile George Henry Lewes. His 
influence has been spread over a wide field, and has 
been largely beneficial to progress and enlightenment ; 
he never aimed, we believe, at piling up an enduring 
monument to himself. 

’ NOTES 

Mr. E. J, Stone, F.R.S., Astronomer- Royal at the Cape o; 
Good Hope, has been appointed to the Radcliffe Observatory. 
Oxford, in place of the late Rev. R. Main. 

Mr. William Spottiswoode, having been elected Presiden 
of the Royal Society on Saturday last, has resigned the office of 
Secretary to the Royal Institution. At the meeting, on Monday 
last, it was proposed that the Members of the Royal Institution 
subscribe to present a bust of Mr. Spottiswoode to the Institu 
tion as a recognition of his valuable services as Treasurer and 
Secretary successively. 

We have already referred to the new Parkes Museum of 
Hygiene, at University College, London, and we now earnestly 
draw our readers’ attention to the appeal made by the Executive 
Committee for subscriptions towards an endowment, w'hich is 
absolutely necessary for the efficiency of the institution, in diffusin; 
the much needed knowledge of sanitary appliances and their uses. 
Although quite in its infancy, the Parkes Museum contain 
objects relating to life-j^rotection, dietetics, clothing, furnishing, 
engineering, and arcliitecturc— in fact, every branch of hygiene. 
The library already consists of between 3^0 ^ind 400 volumes, 
exclusive of pamphlets. “It cannot be too widely known,” the 
Executive Committee stale, “ that it is intended to extend the 
benefits of (he Museum to all classes, so that not only pro- 
fessional men, hut owners of property, employers of la])our, 
artisans, and others, both men and women, may be able to study 
at their lei.surc the ,sul)jects in which they arc must interested.” 
The Executive Committee, therefore, confidently apjical for 
pecuniary support to all those wlio, while being interested in 
technical education and sanitary science, have the inclination 
and the means to give such asMstance, The Committee will not 
only be glad to receive subscriptions of money, but also books 
and pamphlets in any language, statistical tables, maps, plans, 
and other drawings, models, apparatus, or specimens illustrating 
any branch of hygiene. Subscriptions may be paid to the 
Treasurer, Mr. Lcrkcley Hill, 55, Wimpole Street, W. All 
communications relating to the presentation of articles to the 
Museum should be addressed to the Curator, Mr. Mark H. 
Judge, Parkes Museum, University College, Gower Street, W.C. 

The Daily Nru.<i New York correspondent telegraphs that 
Mr. Edison announces that he has perfected a machine for 
measuring the current used in the electric light. It consists 
of an apparatus placed in every house lighted by electricity, 
which registers the ejuantity of electricity consumed, and uses 
for the purpose the one-thousandth part of the quantity con- 
Slimed in the building. Mr. Edison declares that his invention 
of the light, including the arrangement for counteracting lo^s in 
subdivision, is now completed. His experiments at present are 
directed to reducing the cost. He has, he says, already brought 
this decidedly below the cost of gas, and as soon as the minimum 
is. reached, will make the results public. The Nciv York World 
contains the following interesting details of Mr. Edison’s 
doings : — “ Dozens of workmen and machinists are hard at work 
at Menlo Park on the new buildings, the "workshop being now 
almost ready for the roof. Mr. Edison said to a reporter for 
the Worlds * 1 don’t know when I am going to stop making im- 
provements on the electric light. I’ve just got another one that 
I found by accident, I was experimenting with one of my 


burners when I dropped a screw-driver on to it. Instantly the 
light was almost doubled and continued to burn with the increased 
power. I examined the burner and found it had been knocked 
out of shape. I restored it to its original form, and the light was 
decreased. Now, I make all my burners in the form accidentally 
given to that one by the screw-driver. The result is that 1 can 
produce the amount of light given out by the first burner with* 
little more than half the power. It is almost impossible to cal- 
culate with certainty the resources of my light, but I have 
engaged a mathematician to work out the problem from my 
data.’ On the whole, Mr. Edison states he is confident of 
success, however much any one may be puzzled by his methods 
or claims.” 

The Corporation of Liverpool have given notice that they 
intend to apply in the ensuing Session for an Act authorising 
the lighting of the public streets, places, and buildings within 
the borough by means of the electric light, “ or otherwise than 
by means of gas.” Tlie Corporations of Warrington, Derby, 
South Shields, Leicester, Blackburn, Over Darwen, and Stratr 
ford-upon-Avon, in conjunction, in the latter borough, with the 
Local Board of Health, ask for similar powers in the Bills which 
they intend to promote. 

The sixth part of the illustrated work of C. J. Maynard on 
the “ Birds of Florida, and the Water and Game Birds of 
Eastern North America,” has ju.st been published, and contains 
three quarto plates, one of them repre.scnting sixty-six pecics 
of eggs. 

Mes.srs. Macmillan and Co. will shortly jmblish “ Notes 
of a Naturalist on Board the Challenger” by Mr. 11 . N. Moseley,. 
F.K.S., who was on the scientific slafT of the expedition. The 
work will be illiistnUcd. 

The zoological .station of the Zoological Society of the Nether- 
lands ha.s published it.s third report. During the .‘^ummerof 187S 
the .station was erected on the Island of Terschclling, and 
in the cour.se of two months it was visited by ten zoologists. 
This year the investigation of the Zuider-Zee was the principal 
object kept in view, and for that jjuri ose some fourteen dredging 
excursions with the boat stationed in Wcst-Terscbclliiig for 
laying buoys were organised. The station underwent no small 
improvement, a nicely-organised a(iuarium-room being added to 
the main building. Here a .small hot-air engine of about 
J^-liorsc power (construction of D. W. van Rennes, Utrecht) 
drives an air- forcing juimp ; the compressed air gathered in a 
w'hite-iron box is distributed through numerous aquarium-vessels- 
by means of gum-elastic tubes and .small glass-canules. By 
means of this arrangement even on hot days numerous animals 
were kej)t alive, d'he investigation of the Ziiider-Zec not being 
brought to a clo.^c, the Island of d'erschcliing will probably 
next year see the ‘.tation again erectcil in one of its picturesque 
'alleys. 

At last wcek’.s meeting of the Paris Academy M. Pasteur 
read a critical examination of the posthumous papers of Claude 
Beniard, in w'hich statements were made opposed to the con- 
clusions reached by M. I’asteur. He regards the manuscript of 
Jernard as a sterile attempt to substitute for w'ell-e.stablishcd 
■acts the deductions of an ephemeral system. “The errors, 
how'ever,” M. Pasteur says, “ of those who in the sciences have 
accomplished a valiant career have only the philosophical in- 
ercst which attaches to the knowledge of our human frailty.” 

The following arc the probaldc arrangements of the Royal 
nstitution for the Friday Evening Meetings before Easter, 
879: — January 17, Pn^f. Tyndall, “ Ihe Electric Light;’* 
anuary 24, Prof. W. K. Ayrton, “ The Mirror of Japan and its 
Magic (Quality;*’ January 31, Mr. li. Ileathcotc Statham,. 
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** The Logic of Architectural Design ; February 7, Rev. II. R. 
Haweis, “Bells;” February 14, Prof. G. Johnstone Stoney, 
** The Story of the November Meteors ; ” February 21, Prof. 
Roscoe, “A New Chemical Industry;** February 28, Sir 
Wm. Thomson, “ The Sorting Demon of Maxwell ;** March 7, 
Prof. Huxley, LL.D., F.R.S. ; March 14, Mr, E. B. Tylor, 
^‘The History of Games;” March 21, Prof. Abel, C.B., 
F.R.S., “ Recent Contributions to the History of Detonating 
Agents ;’* March 28, Sir Henry C. Rawlinson, K.C.B., D.C.L., 

The Geography of the Oxus, and the Changes of its Course at 
different Periods of History ; ’* April 4, Mr, Warren de la Rue, 
D.C.L., F.R.S. 

The Smithsonian Institution of Washington, U.S., has issued 
A catalogue of their valuable publications, and a list of various 
societies, journals, &c., with w'hich they exchange publications. 
The Institution is anxious to add to this list any societies with 
which they have not hitherto been in communication, and also the 
names of specialists in all parts of the world. Communications 
should be addressed to Dr. Spencer F. Baird, at the Institution. 

The Rev. S. J. Whitmee writes us with reference to reports 
which have lately reached this country of violent volcanic erup- 
tions in the Society Islands, and also in the neighbourhood of 
New Britain. “These,” he says, “have not, however, been 
confirmed, and from private information received from Tahiti, I 
hear that nothing lias occurred in the Society Islands like what 
has been reported. From an Australian paper I saw a month 
ago, that the master of the brigintinc MataiUu had found a vast 
quantity of pumice-stone about the Jillice Islands. This is now 
confirmed by the captain of the missionary barque John 
Williams^ who visited these islands in May and June last. 
From his account, a brief notice of which appeared in the Tmies 
last PTiday, we learn that the pumice has reached the Ellice 
group from another locality, and that there has been no eruption 
in those islands. I give the following quotation from a notice 
of the John IVilliams' voyage which appears in the Samoa 
Times for July 27 : — * In the Gilbert group, although the 
currents were somewhat irregular, the old strong easterly set 
seem^ to prevail again. In fact, sometimes it was running at 
the rate of thirty -six to forty-eight knots in the twenty-four 
hours. . . . On the outw’ard voyage (from Samoa), when 
nbout 120 miles to the cast of Nukulaelac, vast quantities of 
pumice-stone were passed, and the shores of all the Ellice 
Islands from Nukulaelae to Nintao and Nanumea are thickly 
covered with it. It is no exaggeration to say that hundreds of 
tons have been thrown up on every island. Stumps of trees and 
thick bamboos with roots attached have been thrown up on 
some of the islands. Early in May the brig Isabella, Everts, 
master, from Sydney, called at Vaitupu, and there left a report 
that there had been some volcanic eruption in the Society group. 
One report even says that Raiatea and Borabora have been 
<lestroyed, and 2,000 lives lost. There w^ere also passed while 
beating back (to Samoa) between Nukulaelae and Fakaofo, one 
mdlili tree about eighty feet long, one cocoa-nut tree, and four 
other gigantic forest trees, all evidently proofs that the story of 
Capt. Ever-, is probably only too true. The pumice-stone began 
to arrive on the Ellice Islands about the middle of April, and 
continued till the middle of June. When first noticed there 
was no seaweed growth on the pieces, and no barnacles, but by 
the beginning of June this began to be plainly not’ceable. 
There is no trace of the pumice-stone in the Union or Gilbert 
Groups, and the time of its arrival in the Ellice group will be 
interesting to those who study the question of ocean currents.’ 
From the above remarks it would appear that the pumice is 
supposed to have arrived from the east, and it is taken for 
granted that it has come from the Society Islands. But it is at 
least doubtful whether any eruption has taken place there. And, 


at a date later than that given as the time when the pumice ceased 
to reach Vaitupu, the yoAn Williams met with trees far to the 
east of that island. If it had come from the east, surely some 
would have been seen also about the Union or Tokelau Islands. 
We must wait for further information as to where the eruption 
took place ; but I am inclined to think it must have been to the 
w'est of the Ellice Islands.” 

We hear that M. Mannheim is engaged upon the preparation 
of a work entitled “ Geometric Cinematique.’* Hitherto our 
acquaintance with this important subject ha:j been derived from 
Italian and German w'orks, or these translated into French. M. 
Mannheim’s ability as a geometer leads us to expect he w’ill 
produce an elegant treatise on this branch of geometry. 

According to the report for 1877 recently issued, made by 
Dr. Corfield, the Medical Officer of Ilealth for St. George’s, the 
death-rate for the parish in that year was as low as 17*46. Of 
the three sub-districts into which the parish is divided Hanover 
Square had a rate of 16*58, Mayfair of 13*04, and Belgravia of 
18*70. The rate for the whole parish (17*46), with a calculated 
population of 91,037 is compared with some of the twenty-two 
“other large towns of the United Kingdom.*’ Portsmouth has 
the lowest rate (17*4), which is therefore just under, Brighton 
with 18*7 coming next. No foreign tow’ii has so low a death 
rate as St. George’s parish, the nearest known approach being 
Philadelphia (18*8). Dr. Corfield has calculated the mean dura- 
tion of life in the parish and in each of the sub-districts for 1877. 
For the whole parish it was 49*52 years, for Hanover Square 
sub-district 56*63, for Mayfair 62*66, and for Belgravia 45*53. 
The mean duration in the 22 towns on which the Registrar- 
General rcix>i‘ts w'as (including London) 34*2. 

Prof. E. Morrln’s useful “ Correspondance Botanique ’Ms 
continually increasing in size. This year it occupies 150 pages 
against 92 last year. The principal increase is in the American 
department, which is much fuller and more complete than it ha^ 
been before. But in Europe also there is an increase in the 
number of names, partly due no doubt to more accurate informa- 
tion, brt partly also, we may hojDe, to an actual increase in the 
number of workers in botanical science. It is a significant fact 
that while second and tliird class university towuis in Germany or 
Italy number their six or eight working botanists, mostly attached 
to the university, the number of names given under the heads ol 
Oxford and Cambridge together is five. 

The Golos publishes the following telegram from Tiflis, dated 
November 27: — “Telegraphic intelligence received to-day 
states that this morning at two o’clock a severe earthquake wai 
experienced at buram and Borjom, A frightful rumbling noise 
was heard during the earthquake, accompanied 'by a shock so 
severe that people were thrown from their beds. Nothing 
similar has occurred in the district before.” 

Yesterday M. Bardoux, Minister of Public Instruction, laid 
the first stone of the .new practical school of the Faculty of 
Medicine in Paris. 

The Commission for the reception of the great reflector at 
the Paris Observatory have assented to its reception, although 
the mirror cannot be used in its full breadth without being dia- 
phmgmised at the circumference. It is stated, moreover, that 
the instrument can be used only on a very few days in the year 
in the atmosphere of Paris, and that reflectors are decidedly 
unmanageable except under special circumstances. It remains 
to be explained, then, how Lord Rosse and the great Herschel 
could manage to make so many interesting discoveries with' 
instruments declared so unsuitable for celestial observations. 

The Paris Observatory being no more intrusted with the care 
of publishing the International Bulletin of Meteorology, which 
has been taken over to the rue de Grenelle by the Central 
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Bureau the Paris Press are [deprived of all the documents for 
current meteorology wliich were put at their disposition by M. 
Leverrier. 

We are informed that Admiral Mouchez has signed with M. 
Martin the contract for the polishing of the great lens of the 
great refracting telescope prepared by M. Leverrier. The 
lamp, of 75 centimetres diameter, has been placed in the 
hands of M. Fell, the glass founder, to repair a few defects 
which have been detected. This operation is done by cutting 
cut the defective parts and heating the glass to a state of 
liquidity. This process is sometimes used for central parts with 
success. Guinault, the originator of the process used now for 
glass'founding, is said to have so mended eighteen times one of 
the most celebrated glasses^ produced by him at the end of the 
last century. 

We regret to announce the death of Dr. Eugen von Gorup 
iJesanez, Professor of Chemistry at Erlangen University, and 
author of an excellent chemical handbook in thi*ee volumes. He 
had attained the age of sixty-two years. 

Bentley AND Trimen’s “Medicinal Plants” has now reached 
its thirty-fifth number, and maintains in every way the excellent 
promise with which it started. Both the letterpress and the 
illustrations are of sterling quality, and the w^ork, w’hen com- 
pleted, will be a complete repertorium for the botanico -medical 
student. 

Near the Rhincfall at Schaffhauseii a cave has been dis- 
covered which was evidently used as a dwelling-place in prehis- 
toric times. Flints, broken jars, and bone rests w’cre found in 
it. The jars were partly of Celtic and Roman origin. 

We have on our table the following works : — ‘^Six Months 
in Ascension,” by Mrs. Gill, John Murray; “Robert Dick, 
Geologist and Botanist,” by Dr. Smiles, John Murray ; “ Pocket 
Book for Chemists,” by Thomas Bayley, E. and F. H. Spon ; 
^*The Mollusca of, the Firth of Clyde,” by Alf. Brown, Hugh 
Hopkins ; “A Visit to South America,” by Edwin Clark, Dean 
and Son; “Coal: its History and Uses,” Edited by Prof, 
'^rhorpe, F.R.S., Macmillan and Co. ; “ Bau des Eozoon Cana- 
densc,” by Karl Miibius, Theodore Fischer; “Flowers, and 
their Unbidden Guests,” Translated by W. Ogle, Kcgan Paul ; 
“ Vogelbilder aus fernen Zonen,” by Dr. Ant. Reichenon, 
Theodore Fischer; “Dictionary of Scientific Terms,” by 
William Rossiter, W. Collins and Soils; “ On Foot in Spain,” 
by J. S. Campion, Chapman and Hall ; “ Elementary Geometry 
Books,” i.-v., Fourth Edition, ]>y J. M. Wilson, Macmillan and 
Go. ; “ Treatise on Chemistry,” vol. ii., part I, by Professors 
Roscoe and Schorlcmmer, Macmillan and Co. ; “ The Magic 
Lantern Manual,” by W. J. Chadwick, F. Warnc and Co. ; 

The Localisation of Cerebral Disease,” by Dr. Ferricr, 
Smith, Elder, and Co. ; ** Cassell’s Natural History,’’ vol. ii., 
Edited by P. Martin Duncan, F.R.S., Cassell, Fetter, and 
Galpin. 

liiE additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey {A/acaacs cynomolgus) 
from India, presented by Dr. Wlialely, R.N. ; a Brazilian Tree 
Porcupine ( Sf>htngtiru5 prehtnsilis) from Trinidad, presented by 
Dr. J. F. Chittenden, jun. ; a Common Peafowl (TVzzv 
from Indian presented by Mrs. Russ ; two Common Cormorants 
{Phalacrocdr^dc ^carbo), British, presented by Mr. Frank Buck- 
land, F.Z.SjifP a Water Rail {Rallus aquaHcus)j British, pre- 
sented by Mr. W. Thompson; a Black Lemur {Lemur macaco) 
rom Madagascar, a Rufous-vented Guan {Pefielo/>e cHstata) from 
Central America, purchased ; a Red Kangaroo {Macropits nt/us), 
in the Gardens. 


ROYAL SOCIETY-^THE PRESIDENTS ANNI- 
VERSARY ADDRESS^ 

Gentlemen, 

the conclusion of this, the fifth and last year during whicli 
1 shall have held the most honourable office of your 
president, 1 have the gratifying assurance that the communica- 
tions made to the Society and its publications have in no respect 
fallen off in scientific interest and value. We have not, indeed, 
been called upon to undertake during the past year such 
responsible and time-absorbing duties in behalf of the Govern- 
ment as the Polar, Circumnavigation, Transit of Venus, and 
other Committees demanded of us during the previous four years; 
but some of the results already achieved by those expeditions 
have been contributed to our publications, and we are in 
expectation of more. It is also with satisfaction that 1 can refer 
to the good attendance at our evening meetings, soirees, and 
rJuHtons, as evidence of the interest taken in our proceedings by 
the Fellows generally and their friends. 

Before proceeding to toucli upon some of the advances made 
in science during the last few years, I have, as heretofore, to 
inform you of the Society’s condition and prospects, and of those 
duties undertaken by its Council, for information as to which 
non-resident Fellows look to the annual address. 

The loss by death of Fellows, twenty-one in number, is but 
little short of last year’s rate, while that of Foreign Fellows (six) 
is twice as great as last year. On the home list is Sir George 
Back, the last, with the exception of our late venerable Presi- 
dent, Sir E. Sabine, of that celebrated band of Arctic voyagers 
which during the early part of the century added so much to our 
renown as navigators and discoverers. Sir George was further 
the companion of Franklin and Richardson in that overland 
journey to the American Polar Sea, in which human endurance 
was tried to the uttermost compatible with human existence, and 
the modest but thrilling narrative of which, by the first-named 
officers, bwill ever hold a unique place in the annals of .scientific 
discovery. Of Indian explorers no less than four have been 
taken away, namely, Col. Sir Andrew Waugh, for many years 
Director of the Great Trigonometrical Survey of India ; and 
shortly afterwards his successor, Col. Montgomerie ; Dr. Old- 
ham, for a quarter of a century tlie Director of the Geological 
Society of India; and Dr. Thomas Thom.son, my fellow-traveller 
in the Himalaya, the narrative of whose explorations in Western 
I Tibet contains the first connected account of the phy.sical and 
natural features of. that remote and difficult country. Lieut.-Gcn. 
Cameron survived but for one year our late Fellow, Sir Ilenry 
James, his predecessor in the Direction of the Ordnance Survey 
of Great Britain. In the Rev. James Booth we have lost a 
' mathematician of high attainments, and the author of many con- 
j tributions to our own and other scientific journals. The Rev, W. 
B. Clark, of New South Wales, wrote many papers abounding in 
excellent observations on Meteorology and Geology, especially 
made in England, the Cape of Good Hope, Australia, and the 
Pacific. The Rev. R. Main, .'the Director of the Radcliffe Obser- 
vatory, at Oxford, was a vciy eminent astronomer, and for nearly 
half a century an indefatigable author. I-astly, Earl Russell, the 
distinguished statesman and the earnest advocate, w'hether in the 
Government or in Parliament, of every measure for the promo- 
tion of scientific inquiry. 

Of Foreign Fellows our losses are a great chemist in Becquerel, 
of Paris, whose election took place upwards of forty years ago ; 
a great physiologist in Claude Bernard, also of Paris ; the father 
of mycology, and for long the patriarch of Scandinavian 
botanists, Elias Fries ; a most distinguished physicist and the 
recipient of both a Rumford and Copley medal in Regnault ; a 
veteran anatomist in Weber ; and in Secchi, of Rome, an astro- 
nomer of astonishing activity, the author of more than three 
hundred separate contributions to the science of which he w’as so 
great.an ornament. 

In matters of finance I may with satisfaction refer you to our 
treasurer’s balance-sheets. 

It will be in your recollection that Mr. T. J. Phillips JodreU 
placed in 1874 a sum of 6,000/, at the disposal of the Society, 
with the view of its being devoted to the encouragement of scien- 
tific research by periodical grants to investigators whom your 
Council might think it expedient thus to aid. Shortly after the 
receipt of this munificent gift, the Government announced its 

‘ Address of Sir Joseph Hooker. C.IJ., K-C.S.I., the President, delivered 
at the Anniversary Meeting of the Royal Society, on Saturday, November 
30, 1878. 
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intention of devoting annually for five years 4,000/. to the same 
object, thus anticipating the special purpose which Mr. Jodrell 
had in view. Thereupon, with that gentleman’s consent, his 
donation was temporardy funded, and the proceeds applied to 
the general purposes of the Society until some other scheme for 
its appropriation shall be approved. In April last I received a 
further communication from Mr. Jodrell, declaring it to be his 
wish and intention that, subject to any appropriation of the sum 
which we might, with the approval of the Society, make during 
his lifetime, it should immediately on his death be incorporated 
with the Donation Fund, the annual income in the meantime going 
to the general revenue of the Society, Upon this subject 1 have 
now to state that since the receipt of that letter Mr. Jodrell has 
approved of 1,000/. of the sum being contributed to a fund 
presently to be mentioned. 

I have also to inform you of a check for 1,000/. having been 
placed in my hands by our Fellow, Mr. James Young, of Kelly, 
to be expended in the interests of the Society in such manner as 
I should approve. 

Mr. I )e La Rue, to whose beautiful experiments I shall have 
occasion to refer, has presented to the Society both the letter- 
press and the exquisitely engraved facsimiles of the electric 
discharges described in his and Dr. Hugo Muller’s paper, and 
which have appeared with that paper in the Transactions, 

Our Fellow, Dr. Bigsby, has presented seven copies of his 
Thesaurus Devonico-carboniferus ” for distribution, and they 
have been distributed accordingly. 

A very valuable addition to our gallery of deceased eminent 
Fellows ha.s been the gift, by Mr. I.eonard Lycll, of a copy in 
marble, by Theed, of the bust of his uncle, the late Sir Charles 
l.yell, F. K.S., together with a pedestal. This is the best like- 
ness of the late eminent geologist that has been executed, and is 
in every respect a .satisfactory one. 

I have the gratification of announcing to you, that through 
the munificence of a Jimitetl number of Fellows, means hav#' i 
been advanced for reducing the fees to which all ordinary 
Fellows in future elected will be liable. Thai these fees, though 
not higher than the most economical expenditure on the part of ' 
the Society for its special purposes demanded, were higher than I 
it was expedient to maintain if any ])0ssible means for reducing j 
them could be obtained, was not only my own opinion but that 
of many Fellows. They exceed considerably those of any other 
scientific society in England or abroad ; their amount has occa- 
sionally prevented men of great merit from having their names ' 
brought forward as candidates, and they press heavily, especially 
upon those who, with limited incomes, liave other scientific 
societies to subscribe to. Nor docs it appear to me as otherwise 
than regrettable that so high an honour as b'cllow’ship of the 
Royal Society, the only one of the kind in England that 
limited as to the number annually elected, and selective in 
principle, should be attainable only at a heavy pecuniary expen- 
diture. It is true that our Fellows receive in return annually 
volumes of publications of great value to science generally ; but 
these treat of .so many branches of knowledge that it is but a 
fraction of each that can materially benefit the recipient, while 
their bulk entails an additional expenditure; and now' that the 
individual paper.s published in the Transactions are separately 
obtainable, the advantages of Fellowship are less than they were 
-vhen to obtain a treatise on his own subject a specialist had 
either to join the .Society, or to purchase a whole volume or a 
large part of it annually. 

It w'as not, however, till I had satisfied myself that the annual 
income of the Society, though not ample, w as sufficient for its 
ordinary purposes, that its prospects in other points of view were 
good, and that the expenditure upon publication w'as the main, if 
not the sole, obstacle to a reduction of fees, lliat I consulted your 
treasurer on the subject of taking steps to attain this object. 

My fir.->t idea was to create, by contributions of small amount, 
a fund, the interest of which should be allow'ed to accumulate ; 
and \vben the income of the acciumilatcd capital reached a 
sufficient amount to enable the Society to take the step without 
loss of income, to reduce cither the entrance fee or annual con- 
tribution ; and to which fund Mr. Young's gift .should be 
regarded as the first donation. 

This proposal was in so far entertained by your Council that 
they resolved'CO establish a Public.\tion Fund, and to place Mr. 
Young’s gift to the credit thereof ; and further, appointed a 
committee to considerand report upon the Statutes of the Society 
concerning the fees. 

The movement, once set on foot, met with an unexpectedly 


enthu.siastic reception \ several Fellowsi with the best means of 
forming a judgment, not only approved of it, but offered liberal 
aid, urging that the reduction of fees should be the first and im» 
mediate object, and that, if such a course were thought de- 
sirable, the'‘ means of carrying it out would surely be forth- 
coming. On this your Treasurer prepared for my consideration 
a plan for raising 10, 00c/., the sum required for effecting any 
material reduction ; and we resolved to ascertain by private in- 
quiry whether so large an amount could be obtained. 

Here again our inquiries were responded to in a spirit of, I 
may say, unexampled liberality: in a few weeks upwards of 
8,000/. was given or promised by twenty Fellows of the Society, 
and I need hardly add that the remaining 2,000/. was contributed 
very shortly afterwards. 

At a subsequent meeting of the Council it was resolved : — 

1. — That the sums referred to as the Publication Fund, 
as well as those received or that may be hereafter received, 
for the purpose of relieving future ordinary b'ellows from 
the Entrance Fee, and for reducing their Annual Contribu- 
tion, be formed into one fund. 

2. — That the Entrance Fee for ordinary Fellows be hence- 
forth abolished ; and that the Annual Contribution for 
ordinary Fellows hereafter elected be three pounds (3/.), 
Also, that the income of the Fund above-mentioned be 
applied, .so far as is requisite, to make up the loss toj the 
Society arising from thc^ e remissions and reductions. 

3. — That the account of this Fund be kept separate ; and 
that the annual surplus of income, after providing for the 
remission and reduction above recommended, be rc-investcd, 
until the income from the Fund reaches 600/. So soon as 
the annual income reaches this amount, any surplus of 
income in any year, after providing for the remission and 
reduction above-mentioned, shall be available, in the first 
instance, in aid of publication and for the promotion of 
research. 

A list of subscribers to this Fund will be placed in the hands 
or every Fellow, with the information that it uill ’oe kept open 
fi)r future contributions, in the interests of rC'earch and of the 
.Society's publications. I hope that it will be largely and speedily 
augmented, and that it may eventually reach an amount which 
will j^rovidc us u ith the means of accomplishing as much as is 
effected by the CTOvcrnmciit Fund, upon our own sole and undi- 
vided rcs])()nsibility. I must not conclude my notice of this 
movement w ithout a mention of iho^e whose encouragement and 
liberality have most largely jiromoted it ; and first of all, Mr. 
Spottiswoodc, to whose counsel and active co-operation through- 
out. its success is mainly due; Messrs. Young’s and Jodrell’.s 
contributions ha^c already been alluded to, they have been sup- 
])()rted by others : — 2,000/. from Sir Joseph Whitw'ortli, l,coa/. 
from Sir W. Armstrong, and 500/. each from His (irace the 
Duke ol Devonshire, Mr. De l.a Rue, Messrs. S]K)ttisw'oodc and 
I Eyre, Dr. Siemens, and the Earl of Derby, and 250/. from Dr 
I (Gladstone. The balance is the joint contributions of thirty-two 
! J'cllows. 

1 have to mention your obligations to Dr. W. Farr for the 
labour he has bcstow’ed on ascertaining thc^'C vital and (;thei 
statistics of the Society, upon an accurate knowledge of which 
the calculations for the reductim of fees had to be based ; 
to Mr. Bramwcll for constructing a table showing to \n hat extent 
the above changes will affect the Society’s present and future 
income. It may interest you to know that the contributions of 
ordinary Fellow's in future to be elected, is but little over that 
w'hich W'as required of all Fellows from the very commencement 
of the Societ)’s existence, namely, is, per week, and that the 
last Fellow who paid that sum died in 1869. So recent (1S23) 
has been the augmented scale of payment in force up to the 
present dale. 

Looking back over tlic five years during which 1 have occu- 
pied this chair 1 recognise advances in scientific discovery and 
research at home and abroad far greater than any previous semi- 
decade can show . I do not here allude to such inventions as the 
telephone, phonograph, and microphone, wonderful as they are,, 
and promising immediate results of great importance to the com- 
munity, nor even to tho-^e outcomes of great research and liigh 
attainments, the harmonic analyser of Sir W. Thomson, the 
radiometer and otheoscope of Crookes, the bathometer and 
gravitation meter of .Siemens, but to those discoveries and 
advances w'liich appeal to the seeker of knowledge for its own 
sake, whether as de\ doping principles, suggesting new fields o£ 
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have an international claim to acceptance. But advance.s in this 
direction will not have ended here, the very dilhciiltics attending 
the observation of the transit of Venus, having directed attention 
to the method originally suggested by the Astronomer-Royal in 
1857, of obtaining the solar parallax from the diurnal parallax 
of Mars at its opposition. 

Mr. Gill, by the skilful employment at Ascension Island of 
the heliometer lent by Lord Lindsay, has greatly increased the 
accuracy of the method by which the necessary star comparisons 
with Mars are made, and there is every reason to believe that 
the results of his observations, which are now in course of re- 
duction, will be very satisfactory. 

Within the last two years a remarkable addition has been 
made to the number of membej‘s of the solar system by Prof. 
Asaph Hall’s discovery of the satellites of Mars ; and more re- 
cently, during the solar eclipse which was visible in America, by 
Prof. Watson’s detection of planetary bodies within the orbit of 
mercury. 

It! 1876 Schmidt recorded an outburst of light in a star in 
Cygnus, which showed a continuous spectrum containing bright 
lines similar to those of the remarkable star of 1866. As the 
star waned the continuous spectrum and bright lines faded, all 
but one bright line in the green, giving the object the spectrosco- 
pic appearance of a small gaseous nelmla. 

Great progress has been made during the last five years at 
Greenwich in the method of determining the motions of the 
heavenly bodies by the displacement of the lines in their spectra, 
as first successfully accomplished by Mr. Huggins in 1868. Not 
only do the results obtained by the stars observed at Greenwich 
agree with those of Mr. Huggins, as satisfactorily as can be 
expected in so delicate an investigation, but the nntions of 
seventeen more have been determined ; whilst the trustworthi- 
ness of the method has been shown by the agreement of the 
values for the rotation of the sun and the motions of Venus, 
with the known movements of these bodies. Mr, Huggins has 
also obtained photographs of the spectra of some of the brighter 
stars, which give well-defined lines in the violet and ultra-violet 
parts of the spectrum. These spectra have already shown 
alterations in the lines common to them and the sun, which are 
of much interest. 

In solar physics, which afford remarkable evidence of Mr. 
Lockyer’s energetic labours in this country and Mr. Janssen’s in 
France, 1 must mention our Foreign Member’s wonderful photo- 
graphs of the sun, wherein the minutest of the constant changes 
in the granulations exhibited on its surface (and winch vary in 
size from jV of a second to 3 or 4 seconds) can be studied in the 
future from hour to hour and day to day ; as can also their 
different behaviour at different periods of frequency of sun- 
spots. ^ 

Before dismissing this fruitful field of research, T must allude 
to Mr. Lockyer’s discovery of carbon in the sun ; and to his 
announced but not yet published observations on the change.s 
and modifications of spectra under different conditions, some 
of which he even regards as indicating the breaking up of the 
atoms of bodies hitherto regarded as elementary. 

Some impoitant investigations on the electric discharge have 
been communicated to the Society by Messrs. De La Rue and 
Miiller, and by Mr. Spottiswoode. These, prosecuted by 
different means, tend to limit the possible causes of the .stratifi- 
cation observed in discharges through vacuum tubes. They also 
point to the conclusion that this phenomenon is in a great 
measure due to motions among the molecules of the re.sidual 
gas which themselves become vehicles for the transmission 
of electricity through the tube. It is well known that gases 

, ‘ Astronomer-Royal informs me that Capt. Ttipman. who has taken 
ne principal share in the .superintendence of *he calculation, fixe-s pro- 
isionally on a mean parallax of 8" ‘8455, corrc.«!ponding to a distance of 
9=1400,000 lir.Lsh miles, but that the observations would be fairly satisfied 
^ between 8"*82 and 8"’88, which in distance produces a 

9*, 044,000 and 92,770,000 miles, differing by 726,000 miles, 
a quantity almost eaual to the sun'.s d.ameter. 
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measurement, bat it must, in any case, be of a very hi^ orde . 

Under the anspices of the Elder Brethren of the Trinity Honse, 
and as their scientific adviser, Prof. Tyndall has cotrfucted an 
investigation on the acoustic properties of the atmosphere, ihe 
instruments employed include steam whistles, tnunpiets, st^m 
syren<^, and guns. The propagation of sound through fog 
was proved to depend not upon the susf^nded aqueous particles, 
but upon the condition of the sustaining air. And as air of 
great homogeneity is the usual associate of fog, such a medium 
i.s often astonisliingly transparent to sound. Hail, rain, snow, 
and ordinary misty weather, were also proved to offer no sensible 
obstruction to the passage of sound. Every [phenomenon ob- 
served upon the large scale was afterwards reproduced experi- 
mentally. Clouds, fumes, and artificial showers of rain, hail, 
and snow w’ere proved quite ineScctual to stop the sound, so 
long as the air was homogeneous, while the introduction of a 
couple of burners into a space filled with acoustically transparent 
air soon rendered it imperviou.s to the waves of sound. As long 
as the continuity of the air in their interstices was preserved, the 
sound-waves passed freely through silk, flannel, green baize, 
even through massc.s of hard felt half an inch in thickness, the 
same sound-waves being intercepted by goldbeater’s skin. A 
cambric handkerchief which, when dry, offered no impediment 
to their passage, when dipped into water became an impassable 
barrier to the sound-wave.'^. 

Lchoc-s of extraordinary intensity were sent back from non- 
homogeneous tran.sparcnt air ; wldle similar echoes were after- 
wards obtained from the air of the laboratory, rendered non- 
liomogeneous by artificial means. Detached masses of non- 
homogeneous air often drift through the atmosphere, as clouds 
pass over the face of the sky. Ibis has been proved by the 
fluctuations observed with bells having their clappers adjusted 
mechanically, so as to give a uniform stroke. 'Jbe fluctuations 
occur only on certain days ; they occur when care has been 
taken to perfectly damp the bell between every two succeeding 
strokes ; and they also occur when the direction of the sound is 
at right angles to that of the wind. Numerous observations 
were also made on the influence of the wind, the results olilained 
by previous observers being thereby confirmed. From his own 
observations, as well as from the antecedent ones of Mr. 
Alexander Beazeley and Trof. Osborne Reynolds, Prof, 'lyndall 
concludes that Die explanation of thi.s phenomenon given by 
Prof. Stokes i.s the true one. 

Turning now to biological liranchc.s of science, I find that the 
discoveries and researches of the past five years in this department 
also arc far in advance of those of any previous period of equal 
length. The C/ialh'tfgcr Expedition was, in point of the 
magnitude of the underLaking and completeness of its cquipmciil, 
the rival of that for observing the Transit of Venus. Its general 
results, as far as hitherto made known, have been dwelt upon at 
length in my previou.s afldressc.s, and the publication of them in 
detail is being rapidly pushed forward. Some very important 
papers by Mr. Moseley on the corals collected on the voyage 
have indeed been published in our Transactions with admirable 
illustrations by liimself. 

To the botanist and geologist no subject has a greater interest 
than that of the conditions under which the successive floras, 
which inhobited the polar area, existed and were succe.ssively 
dispersed over lower latitudes jirevious to their extinction, some 
in toto and over the whole globe, wliilst others, thougli extinct 
in the regions where they once flourished, exist now only in lower 
latitudes under identical or under representative fonns. It is only 
during the last few years that, thanks to the labours of those en- 
gaged ill systematic botany in tracing accurately the directions of 
migrations of existing genera and species, and in determining the 
affinities of the extinct ones, and of palaeontologists in referring 
the latter to tlieir respective geological horizons, that any material 
advance has been made towards a knowledge of the origin and 
distribution of earlier and later Floras. 1 cannot better illustrate 
the condition of this inquiry than by calling your attention to 
two most recent publications on the subject, which have both 

nTMM»oi-/»r1 uritKm fVi#» livit fi‘W lllontllS. 
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a contribution to the principles of geographical botany, 
Oomto Gaston dc Saporta’s essay, entitled “ L'Ancienne Veg^ta- 
t^n Polaire ” (which appeared in the Comptes JRendus 01 the 
French International Geographical Congress) is a very suggest- 
ive one, and, having regard especially to its author’s eminence as 
a TOolpgist and pala;ontologist, is sure to command attentive 
$tudy. Although it may be argued that neither solar nor terres- 
tnal physics, nor geology, nor palaeontology are in a sufficiently 
advanced condition to warrant the acceptation as altogether es- 
tablished truths of all conclusions advanced in it, still the array 
of facts adduced in evidence of these conclusions is very imposing, 
while the ability and adroitness with which they are brought to 
bear on the siil»jcct are almost worthy of the great French genius 
whose speculations from the starting-point of the theory, which is 
that life appeared fir-jt in the northern circumpolar area of the 
globe, and that this was the birthplace of the first and of all 
subsequent floras. 

I should premise that Count Sapor! a professedly bases his 
speculations upon the Jalmnrs of his friend, IVofessor llecr, 
whose reasonings and speculations he ever puls forward Mith 
generous appreciation, while diflering from him wholly on the 
subject of evolution, of wliich he is an uiicomprising supporter, 
Professor 1 leer holding to the doctrine of the sporadic creation of 
species. 

In his ‘‘ Epoques de la Nature ” PutTon argues that the cool- 
ing of the globe, having been a gradual process, the polar regions 
must have been the first in which the heat was sufficiently nio<le- 
rate bir life to have appeared upon it ; that other regions being 
as yet too b(»t to give origin to organised beings, a long period 
must have elapsed, during which the northern regions, being no 
longer incandescent, as tliey and all otliois originally were, nni'nt 
have had the same temperature as the most tropical regions now 
possess. 

Starting from this thesis, Count Saporta jtrocceds to assume 
that the termination of the a/oic period coincided with a cooling 
of the water to the point at nliicli the coajpilatioii of allmmcn 
docs not lake place ; and (hat then organic life appealed, not in 
contact with the atmosphere, but in the walei itst'lf Not only 
does lie regard life as originating, if not at the North Pt>le, at 
least near to it, but lie holds that for a long jieriod life was active 
and reproductive only there. In evidence of this he cites various 
geological facts, as that the older, and at the same time the 
richest, fossiliferous beds are found in the cool latitudes of the 
North, namely in lats. 50° to 60°, an<l beyond them. It is in the 
North, he says, that Silurian formations occur, and though they 
extend as far souih as lat. 35^ N. in Spain and America, the most 
characteristic beds are found in Pohemia, England, Scandinavia, 
and the United Slates. The Laurent ian rochs again, he says, 
rcncli ihcir highest development in Canada, and paljco/oic rucks 
cover a c.)nsiderable polar area north ol the American great lake';, 
and appear in the c >asts of Puffin’s Pay, and in paits of Lirccn- 
landand SpiUlx-rgcn. It is the same uith the U\»per Devonian 
and marine carboniferous beds preceding the coal formation^ ; 
these jextend to 76° N. in the polar islands and in Greenland, and 
10*79** N. in Spitzbergeii, and he adds that d’Archi.ic has long 
ago remarked that, though so continuous to the nortliward, the 
coal-beds become exceptional to the southward of 35” N. 
Hence Count Saporta concludes that the climatic conditions 
favourable to the formation of coal ucre not cveryuhere pre- 
valent on the globe, for that while the southern limit of this 
formation may be approximately drawn, its northern must have 
extended to the Pole itself. 

I pass Over Saporta’s speculations regarding the initial condi- 
tions of terrestrial life, which followed upon the emergence of the 
earlier stratified rocksfromthe Polar Ocean, and proceed to hisdis- 
cussion of the climate of the carboniferous epoch as indicated by the 
characters of its vegetation, and of the conditions under u Inch 
alone he conceives this can have flourished in latitudes now con- 
tinuously deprived of solar light throughout many months of the 
year. In the first place, he accepts Heer’s conclusions (founded 
on the presence of a tree-fern in the coal measures specifically 
similar to an existing tropical one), that the climate was warm, 
moist, and equable, and continuously so over the whole globe, 
without distinction of latitude. Tins leads him to ask whether, 
when the polar regions were inhabited by the same species as 
Europe itself, they could have been exposed to conditions which 
turned their summers into a day of many months’ duration, and 
their winters into a night of proportional length ? 

^ A temperature so equable throughout the year as to favour a 
rich growth of cryjitogamic plants, appears, he says, to be at 


first sight incompatible with such alternating conditions (as*% 
winter of one long night and a summer of one long day) ; Iptit * 
equability, even in high latitudes, may be produced by the effect 
of fogs due to southerly warm oceanic currents, such as ba^e 
the Orkneys and even Bear Island (in lat. 75® N.), and reiifecr 
their summers cool and winteis mild. To the direct effects 
of these he would add the action of such fogs in preventing 
terrestrial radiation, and hence the cold this produces ; and h« 
would further efface the existing conditions of a long winter 
darkness by the hypothesis that the solar light was not, during 
the formation of the coal, distributed over the globe as it now 
is, hut was far more diffusive, the solar body not having yet 
arrived at its present slate of conilcnsation. 

That the jiular area was tlic centre of origination for the 
successive phases of vegetation that have appeared in the globe 
is evidenced, under Gount S.iporta’s view, by the fact that all 
formations, carboniferous, Jurassic, cretaceous, and tertiary, 
are alike abundantly re])reseiite(l in the rocks of that area, and 
that, in each case, their constituents closely lesemble that of 
much lower latitudes. The first indications of the climate cooling 
inthe.se regions is afforded by Conijcra’y which appear in the polar 
lower cretaceous formations. These are followed by the first 
appearance of dicotyledons \\ ith deciduous leaves, which again 
marks tlie period when the summer and winter season first 
became strongly contrasted. 'The introduction of these 
(deciduous-leaved trees) he regards as the greatest revolution in 
vegetation that the wi aid has seen ; and he conceives that once 
evoked they increased, both in iiiultiiilieity and diversity ot 
form, w'ilh great rapidity, and not in one spot only, and 
continued to ilo down to the picsciit lime. 

Lastly, the advent of the inioetne perujd, in the polai .area, 
was aeeompaiiied wdth the production oi a proliMon of genern, 
the majority of which have existing representatives which must 
now be sought in a latitude further south, and to which 
they vveie diiven by the advent and advance of the glacial cold ; 
and lieic C’ount Sajiorta’s conclusions accord with those of 
Trof. A. Gray, who first showed, now twenty years ago, 
that the representatives of the elements of the Chilled Slates 
flora picviously inhabited high northern latitudes, from which 
they w'ere driven south during the glacial period, 

I’erhajis the most novel idea in Count Saporta’s essay is that 
of the diffused sunlight which (with a densely clouded atmo- 
sphere), the author a.ssumcs to have been operative in reducing 
the contrast between the polar summers and winters. If it be 
accepted it at once disposes of the difficulty of admitting that 
evergreen trees survived a Jong polar winter of total darkness, 
and summer of constant stimulation by bright sunlight ; and if, 
lurthci, it is adrnitied that it is to internal heal v e may ascribe 
the tio])ical a'>peet of the lornKr vegetation ol the polar region, 
then tlure is no necessity f »r a'.suining that the 'elar system a* 
iho'^e ])eriotls was in a v^ aimer area of stellar space, or that lh< 
position of the poles was nlleved, to account forthe liigli teinpc la- 
ture of ])ie-glai ial tnne^ in liigh northern latitudes; or, lastly, 
that the mam features of the great cotilinents an<l oceans vwre 
very different in early geological times from what they nbw are. 
Count Saporta's vdevvs in certain points cointidc with those of 
Prof. J.e Conte of California, who holds that phe uniformity 
of elhnatcs during earlier eomhtions of the globe is not explicable 
by changes in thp jiosiiion of the poles, but is attributable to a 
higher temperature of the whole globe, whether due to external 
or intcrnarcauses, to the great amount of carbonic acid and water 
in the atmosjihere, which vvouhl shut in and accumulate the 
sun’s heat, according to the principles discovered by Tyndall and 
applied by S terry Hunt in explanations of geological limes, 
and possibly to a warmer position in stellar space, a more 
uniform distribution of surface temperature, and a different dis- 
tribution of land and whaler.* 

Before Count Saporta’s essay had reached this ^cou^ry 
another continuation of the subject of the origin of existing 
floras had been communicated to our own Geographical Society, 
by Mr. Thiselton Dyer in a lecture on ** Plant Distribution as a 
Field for Geographical Research.” Mr. 1 hiselton Dyer’s order 
of procedure is the reverse of Count Saporta’s, and his method 
entirely different. He first gives a very clear outline of the 
dtoibution of the principal existing floras of the continents and 

» Professor Jos. be Conte, in Nature, vol. xviii p. 668. 

* Count Saporta’b essay was presented to the International Confers 
Geographical Science which met m P.iris iu 1875, and was not received m 
England till the autumn of 1878, though it bears date of 1877 on the title 
page. 
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islands of the globe, Iheir composition, and their relations to 
one another, and to those of previous geological epochs. He 
then discusses the views of botanists respecting their origin and 
distinctive characters, and availing himself of such of their 
hypotheses as he tliinks tenable, correlates these with those of 
palaeontologists, and anives at the concludon ‘‘That the northern 
hemisphere has always played the most important part in the 
evolution and distribution of new vegetable types, or in other 
words that a greater number of plants has migrated from north 
to south than in the reversed direction, and that all the great 
assemblages of plants w^hich e call floras, seem to admit of 
being traced back at some time in their history to the northern 
hemisphere. ** This amount of accordance between the re-ults 
of naturalists working wholly independently, from entirely 
different standpoints, and employing almost opposite methods, 
cannot but be considered as very satisfactory. I will conclude by 
observing that there is a certain analogy between two very salient 
points which are well brought out by these authors respectively. 
Count Saporta, looking to the past, makes it appear that the 
fact of the several floras which have flourished on the globe 
being successively both more localised and more specialised, is in 
harmony with the conditions to which it is assumed our globe has 
been successively subjected. Mr. Dyer, looking to the present, 
makes it appear that the several floras now existing on the globe, 
are in point of affinity and specialisation, in harmony with the 
conditions to which they must have been subjected during recent 
geological time on continents and islands u ith the configuration 
of those of our globe. 

{To he coniinued.) 

HAECKEL ON THE LIBERTY OF SCIENCE 
AND OF TEACHING^ 

■pROF. HAECKEL ha.s recently published his reply to the 
^ addre.ss on “The Liberty of Science in the Modern State,” ' 
delivered at last year’s meeting of the Ceruian Association, by 
I’rof. Virchow. If we enter into this subject at greater length 
than is our custom with pamphlets ue (lo .so mainly from a 
sense of common fairnc.ss to both parlies, since we reproduced 
I’rof. Virchow’s address in extenso (NAruitE, vol. xvii. pp. 72, 
92, and III), We shall, houever, confine ourselves merely to 
stating Prof. Ilacckcrs views on the subject, and leave it to our 
readers to judge of the value of liis remarks for themseUes. 

In the preface to the little book before us Prof. Haeckel states 
that the general views developed by Virchow are in .such com- 
plete contrast to his own that no reconciliation of the two is 
possible. Vet he refrained for a considerable time from pub- 
lishing bis reply; and this for two reasons. On the one hand, 
he thought he might safely leave the judgment of the strife 
between them to the future; first, because the evolution theory, 
which Virchow attacks, has, de Jacto^ become the basis of bio- 
logical science of the present day ; secondly, because Virchow’s 
objections lo the theory of descent have been so frequently and 
thoroughly refuted that it seemed sujicrfliious to refute them 
again. On the other hand, he felt great reluctance in opposing 
a man whom a quarter of a century ago he honoured a.s the 
reformer of medical science, and w’hose pupil and zealous 
admirer he was for many years, 

“The more I for years regretted Virchow’s position as the 
enemy of our new evolution theory, and the more I was* 
challenged to reply by his repeated attacks upon it, the less 
inclination I felt, nevertheless, to appear publicly as the anta- 
gonist of the highly -honoured and meritorious man. If now I 
find myself forced to reply, I do so with the conviction that 
longer silence would only augment the erroneous view’s which 

my resignation hitherto has already produced I must 

point out distinctly that it is not Virchow but I who am the 
person attacked, and that in my ca'-e there is no question of 
attacking a formerly highly -honoured friend, but of defending 
myself by necessity against his repeated and violent attacks. 
Another reason which compels me to speak at last lies in the 
continued fertile use made of Virchow’s speech by all clerical 
and reactionary organs for the la.st nine months. . , . Already 
Friedrich von Hellwald has pointed out the great danger which 
lies in the fact that it was a Virchow w’ho, under the banner of 
political Liberalism, and wrapped in the mantle of pure science, 
combated the liberty of science and of its teaching.” 

The author then continues to point out that the danger was 
* Freie Wissenschaft undfreie Lchre. Fine Entgegnung auf Rudolf 
v:-..!. — ». *' ' -,chener Rede fiber **cUe Fretheit der Wussenschaft im modernen 
[aeckel. , 


never so great in Germany as at the present moment, where tht 
political and religions life of the German nation seems to ap< 
proach a profound reaction. The two mad attempts upon the 
life of the honoured and aged Emperor have called forth a 
storm of just indignation of such violence that even many 
Liberal politicians not onl^ press for severe measures against the 
utopian teachings of social democracy, but, far overshooting 
the mark, demand that free thought and free teaching should 
be confined w’ithin the narroivest bounds. What more welcome 
support can the reactionary party wish for than that a Virchow 
should publicly demand the suppression of the liberty of 
science? The danger appears still greater to Prof, Haeckel 
if Virchow’’s great influence as a “liberal Progressist ” is taken 
into consideration, now’ that the Prussian 1 )iet w ill shortly open 
its debate.'? on the educational law. “What,” Prof. Haeckel 
asks, “ may we expect of this educational law, if in the discus- 
sions Virchow', as one of the few authorities who W'ill be con- 
sulted, raises his voice in favour of the principles which in his 
Munxh speech he proclaimed as the safest guarantees for the liberty 
I of science in the modern state. Article 20 of the Prussian 
Constitution, and § 152 of that of the German Empire say: 
Science and its teachings are free. Virchow^’s first action, accord- 
ing lo his present principles, must be a proposal to cancel this 
paragraph. In view of the menacing danger, I cannot hesitate 
any longer with my reply. Amicus Socrates, amicus X’lato, 
magis arnica veritas ! ” The rest of the preface is concerned 
with a refutation of the “denunciation” by which Virchow 
wants to make the theory of descent responsible for the horrors 
of the Paris Commune. Haeckel thinks that by an intentional 
coupling of Darwinism w’ith Social democracy, Virchow in- 
tended to do considerable damage to the former, indeed he sees 
in it an attempt to remove all “ Darwinists ” from their Aca- 
demical chairs. At the same time he points out that nine out of 
every ten zoologists and botanists now teaching at European univer- 
.sitics are Darwinists. Virchow’s attempt is therefore perfectly 
futile, and will certainly never have any eflect at Jena, “ What 
the Wartburg was for Martin Jailher, what Weimar was for the 
greatest heroes of German literature, what )ena has been during 
three centuries for a large number of scientific men, that will 
Jena continue to be for the evolution-theory of the present day, 
as w’ell as for all other scientific theories which develop freely, 
viz., a firm stronghold for free thought, free research, and free 
teaching.” 

We now come lo the fir.st chapter, which is headed “Evo- 
lution and Creation.” I'he author remarks at the beginning that 
nothing has so greatly facilitated the progress of the evolution 
theory, as the fact tliat its piincipal problem, the question of the 
origin of specie-., was placed before the alternative : Either 
organisms have been dt 7 uloped naturally, in which case they 
must descend from the simplest and common ancestral forms — 
or this is not the case, and the different species of organisms have 
originated independently of one another, in which case they can 
only have been created in a supernatural way, f.r., by a miiacle. 
Natural development or supernatural creation of species — the 
choice must here be made, since a third way doe.s not exist. 
Since Virchow and many other antagonists of the evolution 
theory constantly mix this up with the theory of descent, and 
this again with the theory of natural selection or Darwinism, 
Prof. Haeckel does not think it superfluous to give a concise 
definition of each of the three great theories at starting. He 
then states his definitions as follows: — “The relation of 
these theorie.s according to the present state of science is there- 
fore simply the following : — I. Monism^ the universal theory of 
evolution, or the monistic pro-genesis theory, is the only scien- 
tific theory, which rationally explains the universe and satisfies 
the desire for causality in the human mind, since it brings all 
natural phenomena into a mechanical causal connection as parts 
of a great and uniform {einheitlich) process of development ; 
II. I'ransformism^ or the theory of descent, is an essential and 
indispensable part of the monistic evolution theory, becau.se it 
is the only scientific theory which explains the origin of organic 
sj^iecies in a rational manner, viz,, by transformation, and reduces 
this transformation to mechanical causes; HI. The theory of 
selection, or DarwinUm^ is uf to the present the most important 
one among^t the different theories, which try to explain the trans- 
formation of species by mechanical causes ; but it is by no pieans 
the only one. Even if we suppose that most species hav'c originated 
through natural selection, yet we know', on the other band, that 
many forms called species are merely hybrids from two ^fferent 
species and arc propagated as such; at the same tune we 
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can easily conceive that other causes may be acting in the 
formation of si>ecies, causes of which we have no idea at pre- 
sent. To decide what importance natural selection has in 
the oripn of species is left to the judgment of the various 
natoralibts, and in this question the authorities differ materially 
even to-day. Some ascribe a greater, others a smaller im- 

S >rtance to it. But the different estimation of the value of 
arwinism is quite independent of the absolute validity of the 
theory of descent, because the latter is up to the present the only 
theory which explains, in a rational way, the origin of species. 
If we abandon this theory then nothing remains but the irra- 
tional supposition of a miracle, of a supernatural * creation* 
We will briefly designate this mystical belief in a creation as 
* creatism.* In this decisive and inexorable alternative Virchow 
has now publicly stated his belief in creatism and his disbelief in 
transformism.” The author then dwells at some length on 
this, and quotes from the Zeitsrh7‘ift fiir Ethnologies edited 
by Virchow and Prof. Bastian, in which the lattter applauds 
Virchow’s Munich address, and ridi''ulcs Haeckel’s ^Meliramenta 
and absurdities.” There is no doubt, therefore, that Virchow 
has confessed himself a “dualist and creatist,” and is as con- 
vinced of the truth of his principles as Haeckel is of the con- 
trary as a “monistandtransformist,” yet the former still refrains 
from acknowledging his principles in all their consequences. 
“On the contrary he still clothes his opposition in the favourite 
phrase of the clerical papers, viz., that the theory of descent is an 
‘ unproved hypothesis.’ It is perfectly clear, however, that I 
this theory will never be * proved ’ if the proofs in existence j 
to day are not considered sufficient. How often has it been 
repeated that the scientific certainty of the theory of descent is not ! 
based upon this or that single experience, but upon the totality of 1 
biological phenomena, upon the Causal-nexus of evolution ? What 
are we to think, therefore, of the new proofs for the theory of 
descent which Virchow demands ? ’’ ' 

In Chapter II. Haeckel undertakes to give some “certain 
proofs of the theory of descent.” He .shows that all general I 
phenomena of morphology and physiology, of chorology and ^ 
oecology, of ontogeny and pahvontology, can only be explained | 
by the theory of descent, and reduced to mechanical causes. The I 
guarantee of the truth of the theory lie.s particularly in the fact j 
that the last .simple causes are the same for all these complicated 
phenomena, and that other mechanical causes cannot be 
imagined. ** Where arc wt, therefore, to find still further 
proofs for the truth of the theory of descent ? Neither Virchow 
nor any other of the clerical antagonists or dualistic philosophers 
show us where w'c possibly might have to look for further 
proofs. Where in the world are we to find * facts* which 
speak louder than the facts of comparative morphology and 
physiology, the facts of rudimentary organs and of embryonal 
development, than the facts of paleontology and of the geogra- 
phical distribution of organisms — in short, than all the knowm 
facts from the most various biological domains ? ” If proofs by 
actual experiments are demanded, these proofs have also been 
furnished by the domestication of animals and plants, and their 
variations under such domestication. All working naturali.sts 
arc perfectly w'cll aware to-day that the morphological value of 
the word “ species ” is not an absolute but a relative one ; nor 
has it any physiological value. Haeckel points out here that 
the class of animals which furni.sh the best “certain proof” 
that the conception of species has only a relative value, are 
the sponges : “ their liquid form wavers to and fro with extra- 
ordinary uncertainty and variability, and makes all distinction 
of species quite illusory.” The species question, one of the 
principal points in the theory of descent, is not even mentioned 
by Virchow, and Haeckel considers this highly characteristic, 
lie arrives at the conclusion that Virchow has never thoroughly 
digested the evolution theory, and has never attentively studied 
Darwin’s principal work on the Origin of Species, nor any other 
work by this author. I'he remainder of this chapter is de- 
voted to an account of Virchow’s activity, first at Wurzburg, 
and afterwards at Berlin. Virchow left Wurzburg for Berlin in 
1856 ; it was at the former university that he made the celebrated 
application of the cell -theory to pathology, which caused quite a 
revolution in the latter science. Haeckel considers that the 
exchange of the narrow sphere for the wider one was not bene- 
ficial in its consequences, and that the Virchow of the present 
day has completely changed from the Virchow' of 1848-1856; he 
points out that only those who are aware of the enormous 
progress morphology has made during the last twenty years, 
and have followed this science in all its details, can estimate the 


full value of the theory of descent, and of Darwin’s theory of 
selection, “Whoever wishes to convince himself of what an 
enormous revolution was caused by these theories, in comparative* 
anatomy particularly, let him compare the classical * Grundziige 
der vergleichenden Anatomic ’ of Carl Gegenbaur (1870) and his 
‘Grundriss’ (1878) with the older books on this science. Of 
all the colos.sal progress of morphology Virchow has no idea, 
since he was ever a stranger to this domain. His great reforms 
in pathology lie in the domain of physiology, and particularly in 
I that of cellular phy.siology. But during the last twenty years 
the.se two principal branches of biological research have separated 
more and more. The great Johannes Muller was the last biologist 
who could comprise the entire domain of organic natural research, 
and who acquired immortal merit in both branches alike. After 
Miiller’s death (1S58) the two halves fell apart. Physiology, as 
the special science of the functions of organisms, turned more 
and more tow’ards the exact and experimental method. Morpho- 
logy, on the other hand, as the .science of the .shapes and forms 
of animals and plants, could of course make but little use of 
this method ; it W'as bound to have recourse to the evolution 
theory, and thus became essentially a historical natural science. 
It was just upon this historical and genetic method of morpho- 
logy, in contrast wuth the exact and experimental method of 
physiology, that I laid a particular stress in my Munich addre.^s. 
If Virchow, in his counter address, had really refuted the latter 
in its various details, instead of fighting it with phrases and 
denunciations, this contra.st of principles would at least have 
been worth minute examination. Yet I do not wish to reproach 
Virchow with this, since he is completely involved in the one- 
sided views of the school-physiology of the present day, and 
because morphology lies far too widely apart from his domain, 
to make it possible for him to judge its methods and ends for 
himself. If, nevertheless, upon every occasion he pronounces a 
depreciatory judgment upon it, then w'C must question his com- 
petence in doing this. It is true that in his Munich speech he 
prints with large type the phrase, * That which adorns me is 
the knowledge of my ignoramc' But I regret that I mu.st deny 
him this adornment most completely. Virchow does mt know 
how ignorant he is of morphology. Otherwise he would nut 
have pronounced those crushing sentences regarding it ; he 
would not con.stantly de.signatc the theory of descent as ‘a 
hobby,’ or ‘dreaming, or a>' personal speculation, which 
now inflates itself on many domains of natural science.’ 
Indeed Virchow honours me too much if he calls that my 
‘ personal hobby ’ which for more than a decade has become 
the most valuable common property of morphological science. 
If Virchow were not so unacquainted with morphological lite- 
rature he w’ould know that it is already completely impregnated 
with the principle of descent ; that in all morphological w'ork 
wffiich is carried on systematically and with a certain end in 
view, the theory of descent is now accepted as quite indispen- 
sable. But he is unaware of all this, and thus w e understand 
w'hy he continue.s to a.sk for ‘certain proofs’ for that theory 
when these proofs have in reality been furnished long ago.” 

Chapter HI. treats of craniology as applied to the theory of the 
descent of man from the ape. Haeckel points out the im- 
portance of comparative and genetic craniology, but cannot help 
regretting that a great deal of time and labour has been wasted 
during the last ten years by ‘ ‘ craniologist.s ” wHth discussions as 
to the best method of mea‘>uring skulls, and also that numerous 
naturalists, Virchow among others, seem to have seen in “ crani- 
ometry” the highest aim and object of craniological science, and 
to have forgotten what they really w^ant to prove with their 
measurements. Turning to the question of the descent of man, 
the author remarks that tlie wcll-knowm phrase “man ha.s 
descended from the ape,” which is so often misunderstood and 
misapplied, can in the sense of the evolution theory but have 
this meaning : The human race as a whole has descended from 
the order of ape.-, f.r., from one (or perhaps more) species of 
apes now long extinct ; the latest ones in the' long series of man’s 
vertebrate ancestors were apes or ape-like animals. Of course none 
of thespeciesof apes now’ existing can be regarded as theunchanged 
descendant of the old parental form. Virchow in his address ex- 
presses his doubt of the truth of the descent in question, w hile 
Haeckel looks upon it as one of the most certain phylogenetic hypo- 
theses. He docs not deny that the relative certainty of this as well 
as that of any other phylogenetic hypothesis cannot be compared to 
the absolute certainty of the theory of descent, and draw s special 
attention to the great difference between the whole theory and 
any particular hypothesis relating to an individual order or class 
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biologicaUnowl^g ^ j^eeds no further proof ; it is 

T'l TX certa\^^! W for the objective zoologist it ts p- 
according to the principles of comparative systematic, 
» assign to man any other place in the animal kingdom “ 
the order of apes, or primates, as Linnams calls them; this 
classification, which is inevitable, leads to the common descent 
of man and ape from ancestral form ; and this is the essential 
mrt of the question. The views as to the exact appearance of 
this ancestral form may be divided, but we must eventually 
arrive at the conclusion, if we consider all facts connected with 
the subject, that our long extinct ancestors can but have been 
real apes, i.e., some placental mammal, which, if it existed 
to-day, we should certainly classify among apes. Finally, 
Haeckel points out how characteristic it is of Virchow^s view 
on the matter that he again places palaeontology into the fore- 
ground, and, before accepting the theory of descent, demands 
that an uninterrupted series of fossil transition forms betw'een 
ape and man should first be found. As Darwin himself has 
minutely stated the reasons why the solution of this problem 
cannot be expected, and has shown the cause of the extraordi- 
nary incompleteness of the paiccontological records, and of the 
natural impediments to a geological proof of the ancestral tree 
(in Chapter X. of the “Origin of Species”), Haeckel again 
arrives at the conclusion that Virchow has never attentively read 
Darwin’s great work, and has never digested the teachings of 
paLuontology. 

Chapter IV. is entitled “Cell-Soul and Cellular Psycho- 
logy.” Hacckcl states here that the views he expressed at 
Munich with regard to the soul of the cell, ?>., “that w'C 
must indeed ascribe an independent soul-life to each organic 
cell,” are but the natural consequence of Virchow’s own teach- 
ings, viz., of the very fertile application w'hich Virchow made 
of the cell theory to pathology. He then proceeds to give the 
definition of the word “soul” according to both philosophical . 
theories, first according to the monistic or realistic theory, and 
then according to the dualistic or spiritualistic theory ; he com- 
pares the .simplicity of the former with the mystery and irra- 
tionality of the other. He adduces the various phrases in 
Virchow’s address which leave no doubt on the subject that 
Virchow has completely abandoned the realistic theory in favour 
of the dualistic one, and shows the utter futility of Virchow’s 
view that we cannot find psychic phenomena in the low cr ani- 
mals. “Volition and sensation, the most general and most 
indubitable qualities of all mental life, cannot be overlooked in 
the lower animals. Indeed, wdth most Infusoria^ particularly 
with Ciliaia, independent motion and conscious sensation (of 
pressure, heat, light, &c.) are so very evident, that one of their 
most patient observers, Ehrenbcrg, maintained up to his death 
that all Infusoria must have nerves and muscles, organs of sense 
and of mind {Seelenorgane) just like all higher animals. 

“ Now it is known that the enormous progress which science 
has recently made in the natural history of these low organisms 
has reached its climax in the maxim that they are uniicllular (a 
maxim which -Sicbold pronounced thirty years ago, but w hich 
has been proved with certainty only recently) ; therefore in the 
Infusoria a single cell performs all the different functions of life, 
including the mental functions, which in the Hydrcr and Spongiee 
are divided amongst the cells of tne two germinal lobes, and in all 
higher animals amongst those of the various tissues, organs, and 
apparatus of a complicated organism. ... By the same right 
by which wc ascribe an independent ‘ soul ’ to these unicellular 
Infusoria^ we must ascribe one to all other cells, because their 
most important active substance, the protoplasm, shows every- 
where the same psychic properties of sensitiveness (sensation) 
and movability (volition). The difference in the higher orga- 
nisms is only that there the numerous single cells give up their in- 
dividual independence, and like good state-citizens, subordinate 
themselves to the 'state -soul ’ which represents the unity of will 
and sensation in the 'cell-association.’ Wc must distinguish 
between the central soul of the total polycellular organism or the 
' personal soul ' and the separate elementaiy souls of the single 
cells, or 'cell-souls.' This maxim is excellently illustrated by 
the interesting group of Siphonophora, There is no doubt that 
the whole Siphonophora-sXA\.^ has a very determined and uniform 
{einheiUich) will and sensation ; yet each one of the single indi- 
viduals which compose this state (or Cormus) has its .separate 
personal will and sensation. Indeed each one of these is 
originally a separate Medusa and Ihe 'individual' Siphono^ 


the fact that the hmnan mum, Uke the orum of all other 
a^mak, is a simple and single cell. According to ^ m^m^tic 
conception of the cell-sonl, we must suppose that the feitih^^ 
ovum Wady possesses virtuaUy those psychic properties which 
in the particular mixture of parental peculiarities those of 
mother and father) characterise the individual .soul of the new 
being. In the course of the development of the ovum the ccJl- 
soulof course developes itself simultaneously with its material 
.substratum, and becomes apparent actually when the child is 
bom. According to Virchow's dualistic conception of the 
'Psyche,* we must suppose, on the contrary, that this im- 
material being enters the soulless germ at some period of 
embryonal development (perhaps when the spinal tube separates 
from the germinal lobe ?). Of course this way the pure mtracle 
is complete, and the natural and uninterrupted conHnmty of 
development is superfluous.'* 

{To be continued.) 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

St. Peter’s College, Cambridge, has made a statute assign 
ing one of its Fellowships to the Jacksonian Professor. It is 
intended to limit this professorship by statute to some branch or 
branches of chemistry or physics, a specially constituted electoral 
body, including representatives of non-resident science, making 
the selection freely on each occasion of a vacancy. 

The site most favoured for the Sedgwick Memorial Museum, 
Cambridge, is Downing Street, in front of the present new 
museums. 7 'here will be a good opportunity of concealing from 
public view these extremely plain buildings and of erecting a 
satisfactory fa9ade. The Sedgwick Committee have informed 
the University that 1,200/. is in their hands for this purpose, but 
this amount is in.sufficient, and the University, when better 
supplied with funds, must supply a good deal more. A Syndi- 
cate, including Drs. Paget and Humphry, Profs. I.iveing, 
Newton, Hughes, and Colvin, has just been appointed to select 
a site, to obtain plans, to confer with the Sedgv\ick Committee, 
and report by midsummer next. 

Prof, Leith Adams, F.R.S., has been ap)>ointed to the 
Chair of Natural History in the Queen’s University {)f Ireland, 
rendered vacant by the lamented death of Prof. Hark ness. 

SOCIETIES AND ACADEMIES 

London 

Royal Society, November 21. — “On a Method of Using 
the Balance with great Delicacy, a?)d its Employment to I )eter- 
mine the Mean Density of the Earth,” by J. H. l*o)nting, B.A., 
Fellow of Trinity College, Cambridge, and Demonstrator in tlie 
Physical I.aboratory, Owens College. Communicated by Prof. 
Balfour Stewart, LL.T)., F.K.S. 

The two chief causes of en'or in the use of the balance are : — 
I. Disturbances through changes of temperature, such as con- 
vection currents, or unequal exjiiiirionof the two arms. 2. 'fhe 
possibility that after raising the beam on the supporting frame 
and lowering it again, the same parts of the knife edges may not 
come into contact with the planes. Errors from the first cause 
may be to a great extent avoided by ])rotecting the balance with 
a gilded case, and reading the oscillations from a distance by 
means of a mirror on the beam. The residual effects may then 
be detected by taking three observations at equal intervals of 
time, the first and third having the same weights in the pan, and 
their mean being comimed with the second {i.e., for a short 
time the disturbance is assumed to be a linear function of the time). 
The second cause of error has been removed by not raising the 
beam between successive weighings. For this purpose a clamp 
is placed underneath one pan, which can be brought into action 
at any time to fix the pan in whatever position it may be. The 
weights can then be interchanged while the counterpoise (Borda’s 
method being employed) maintains the beam in the same state 
of flexure, and the knife edges always remain in contact with 
the same parts of the planes. 

The value of a given deflection was estimated by riders, and 
the weights were interchanged each by special arratigomenU. 
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The greatest deviation from the mean in the comparison of two 
1 lb. weights in one group of twenty comparisons, when the 
weather was unfavourable, was 1-20 millionlli of i lb., while 
in another group of twenty- seven comparisons (the weather 
being much finer and more favourable) the greatest error was 

I >50 millionth. 

To determine the mean density of the earth, a i lb. weight 
was hung from one arm of the balance at a distance of about 
six feet below it, and was accurately counterpoised in the other 
pan. A large sphere of lead (about 340 lbs.) was then alter- 
nately inserted under the hanging weight, and withdrawn. The 
difference which its attraction made in the weight of the hanging 
weight w’as about 1-45 millionth of i lb. This increase of the 
weight \^'as measured as accurately as possible by means of 
riders on the beam of the balance. Comparing this with the 
attraction of the earth on the \^ eight — that is, its weight — we 
can calculate the mass of the earth in terms of the mass of the 
lead sphere. The results hitherto obtained are only preliminary, 
though they seem near enough to former determinations to show 
that with improved arrangements which the author intends to 
make, a good value may ultimately be obtained, 'fhe mean of 

II determinations is 5*69, with a probable error of 0*15. 

Physical Society, November 23. — Prof. W. G. Adams, 
president, in the chair. — Prof. Ayrton read a paper on the 
music of colour and of visible motion, w-hicli wc give elsewhere. 
— Dr. Schuster then described his new method of adjusting the 
collimator of the spectroscope for parallel rays of different re- 
frangibility. ITis plan is very f-im]>lc, and is based on the 
fact that if the rays entering the prism are parallel, the focus 
seen in the telescope will remain constant when tlie prism is 
turned round, but if they are not parallel, the focus will shift. 
The process, therefore, consists in looking through the telescope 
while turning the prism. If the focus shifts, the collimator has 
to be adjusted until no shifting takes place. The adjustment 
must be made with a prism whose sides arc perfectly plane, and 
a good one may be kept for the purpo.se. 

Statistical Society, November 19. — A numerous list of 
candidates were balloted for and elected Fellows. — The Howard 
prize medal, with 20/., has been awarded to Surgeon John 
Martin, I..K.C.S. Edin., of the Army Medical Department, at 
present serving in India with the K yal Artillery. An rxtra 
prize medal has also been awarded to Capt. II. Hildyard, of 
the 71st Highland Light Infantry, his essay being scarcely in- 
ferior to that of Mr. Martin. — The President, Mr. G. J. Shaw- 
Lefevre, M.P., in his opening address, commented on the past 
w^ork of the Society, especially the papers read by its members 
during the past session, and the various statistics collected 
through its operations. Their great object vas to study the 
past so as to understand the present and be able to give a 
forecast of the future. — Prof, jevons afterwards exhibited and 
explained to the meeting the arithmometer of M. Thomas, 
long in use among actuaries. 

Edinburgh 

Royal Society, November 25. — The following office-bearers 
were elected : — President, Prof. Kclland ; Vice-Presidents, 
David Stevenson, C.E., Bishop Cotterill, Sir Alexander Grant, 
Bart., David Milne Home, Sir C. Wyville Thomson, Prof. 
Douglas Maclagan ; General Secretary, Prof. Balfour ; Secre- 
taries to Ordinary Meetings, Prof. Tait, Prof. Turner ; Trea- 
surer, David Smith ; Curator of Library and Museum, Alexander 
Buchanan ; Council, Prof. Fleeming Tenkin, Rev. R, Boog 
Watson, Dr. Hugh Cleghorn, Prof. T. P. Fraser, Prof. Ruther- 
ford, Dr, R. M. Ferguson, Rev. W. Lindsay Alexander, Dr. 
Thomas A. G. Balfour, J. T. Buchanan, Rev, Thomas Brown, 
Robert Gray, and Dr. William Robertson, 

Paris 

Academy of Sciences, November 25. — M. Fizeau in the 
chair. — The following papers were read ; — Critical examination 
of a posthumous writing of Claude Bernard on alcoholic fermen- 
tation, by M. Pasteur. He represents this writing as a sterile 
attempt to substitute for facts well established the deductions 
of an ephemeral system. — On the reduction in continuous frac- 
tions of F{x) designating an entire polynome, by M. 
Laguerre. — On isosceles fibres, by M. BadoureaiL — Reply to 
various communications by M, Levy. — Reclamation of priority, 
in regard to M. Werdermann’s communication on an electric 
lamp, by M. Regnier.— On a new phenomenon of static elec- 
tricity, by M. Duter. In certain cases electrification may change 
the volume of bodies. A large thermometric envelope containing 


water is made into a condenser by * pushing" a piece of platinuoi 
wire into its exterior, and fixing outside a sheet of tin. Whenever, 
like a Leyden jar, it receives a charge, the water is obseiwed to 
descend, rcmaui stationary while the charge persists, and resume 
its former level on discharge. It is inferred that the glass is 
dilated. With any kind of armatures the same result is had. 
Another experiment was to place the above-mentioned arrange- 
ment in another thermometric envelope containing water ; oif 
electrifying, the water in the measuring- tube of the outer enve* 
lope rose, while the other fell. M. Jamin recalled the fact that 
M. Govi, ten years ago, made an experiment similar to M. 
Duter’s first, and attributed the effect to a contraction of the 
liquid ; M. Duteris second experiment proves that the expansion 
of the glass is really the cause.— Reply to a note of M. Meunicr 
on the artificial crystallisation of orthose, by MM. Foiiqud and 
Levy. M. Meunier (they hold) had not sufficient data to deter- 
mine the nature of the minerals produced ; his experiments are a 
mere repetition of those of James Hall in 1798, who fused 
natural rocks, subjected them to long annealing, and found the 
metal grains obtained had sometimes a crystalline texture. The 
authors, far from having got results with orthose like those of 
M. Meunier, find a marked difference between this felspar and 
others as to its structure after reproduction by igneous fusion ; it 
docs not take the ordinary crystalline structure, and this reveals 
the necessity of intervention of volatile elements in genesis of 
acid rocks.— Note on the element called Mosandrum^ by Prof. 
Lawrence Smith. He claims priority in having called attention 
to the absence of the oxide of cerium, and to new characters of 
certain earths in the mineral samarskite, and having indicated a 
new one he called mosandrum . — Double stars ; certain groups of 
perspective, by M. Flammarion. He gives a list of coujdesthat 
are merely optical groups, clue to the meeting, in the same visual 
ray, of stars situated one beyond the other in space, and having 
different proper motions. — On the number of complete arrange- 
ments where consecutive elements satisfy given conditions, by M. 
Andre. — On various derivatives of spirit of turpentine, by M. 
De Montgolfier. He has studied the action of sodium chiefly 
in chlorhydrates of turpentine, solid and liquid. — On a cyanised 
derivative of camphor, by M. Haller.— Action of salts of 
chromium on salts of aniline in presence of chlorates, by M, 
Grawitz. I Ic notes the advantage of using these salts in place of 
vaiiadic salts ; they are less rare and dear, and have even 
greater energy, of a milligramme of bichromate of potash, 
per 125 grammes of aniline salt dissolved in water, still clevelopes 
black. — On the physiological action of borax, by M. De Cyon. 
Borax added to meat to the extent of twelve gprammes daily (a 
quantity ten times that required by the Jourdcs process), may be 
taken in food without causing the least disorder in general 
nutrition. Substituted for marine salt, borax increases the 
power of assimilating meat, and may cause a large increase of 
weight in the animal, even when the alimentation is exclusively 
albuminoid. This all applies to pure borax only. 
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LORD RAYLEIGH'S THEORY OF SOUND^^ 

The Theory of SottruL By J. W. Strutt, Baron Rayleif^h, 
F.R.S. Vol. II. (London: Macmillan and Co., 1878.)’ 

T he second part of Lord Rayleigh’s highly instructive 
work on acoustics contains the mechanics of oscil- 
latory motions in liquids and gases. Atmospheric air is 
that medium by which by far the greater number of 
sound-waves are conveyed to our ear, since it is only 
exceptional that this happens through solid bodies which 
are in contact with our teeth or with the bones of the 
skull. But it is just for this reason that all circumstances 
are of considerable importance, which influence the 
transmission of sound-waves in the air, 2>., change either 
their velocity, their direction, or their intensity. This 
part of the theory has been worked out very minutely 
and completely by the author. We find here the com- 
pilation and demonstration of a large number of facts 
which, in other works on acoustics, are hardly mentioned. 
The author, after having first developed (in Chap. XL) 
the general laws of the motion of liquids as expressed in 
hydrodynamical equations, and then explained the dif- 
ference between rotational and irrotational motion of 
fluids, passes on to the simplification of the equations, 
which is determined by the circumstance that with sound, 
as a rule, we have to do vith oscillations of extremely 
small amplitude. First, the motion of plane waves is 
investigated, and it is shown that with waves which move 
only in one direction half their equivalent of work con- 
sists in the vis viva of motion, and the other half in the 
potential energy of the compression and dilatation of the 
medium. Then follows the explanation of the influence 
which the change of temperature, taking place with com- 
pression or dilatation of gases, exercises upon the velocity 
of transmission of sound. It is shown, in the manner first 
employed by Prof. Stokes, that if a perceptible quantity 
of heat could be exchanged between the compressed and 
dilated layers of the waves during the lapse of one oscil- 
lation, the intensity of the sound-waves would very 
quickly decrease in their transmision and they would die 
away. 

The subjects treated of up to this point are generally 
known among physicists ; less known are a series of 
other results of the theory. The author next gives a 
comparatively very elegant and easily intelligible demon- 
stration of the results at which Poisson and Ricmann 
arrived, when investigating the propagation of sound- 
waves for which the velocities of oscillation are no longer 
infinitesimal when compared to the velocity of transmis- 
sion. It appears that the different layers of the wave 
transmit their phases with different velocities, viz., with 
that velocity which represents the sum of the ordinary 
velocity of transmission of the smallest waves and of tfic 
oscillation velocity of the particles of air oscillating in the 
same direction. The compressed layers of the wave, 
therefore, are propagated quicker than the dilated ones, 
thus they must gradually change the shape of the wave, 
and finally overtake the preceding dilated layers. What 
would happen in that case, whether perhaps a breaking of 

* For Vol. I. see Naturb, vol. xvii. p. 237. 
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the waves of air would take place, is not yet clear, since 
the hydro-dynamical equations apply only to velocities 
changing continuously. 

These circumstances have not always been considered 
in experimental researches concemiflg the velocity of 
sound. A precise answer to the question regarding the 
magnitude of this velocity can only be given, if w’C 
confine ourselves to oscillations of extreme smallness. 

The author has also investigated under what condi- 
tions a sound-wave of finite amplitude can move forward 
without changing its form. It appears that this could 
happen only under the supposition of a special law for 
the compressibility of the medium, which docs not 
correspond with the law applying to gases. 

The propagation of sound in the atmosphere is sub- 
jected to yet other perturbations, which partly arise from 
the different temperatures and moistures of the super- 
I)osed strata, and partly from the different force of winds. 
At the surface of -water or extensive masses of solid 
substance, the sound-waves of the air are totally reflected 
even under very small angles of incidence ; under perpen- 
dicular incidence their reflection, although not total in 
the strict sense of the word, is nearly as complete, tor 
that part of the sound which enters the new medium, the 
same law of refraction holds good which applies to waves 
of light. But also from a surface of hydrogen one-third 
of the sound coming through air at a vertical incidence is 
reflected, and the angle of incidence for total reflection 
is not larger than 15 j degrees. 

The problem to determine theoretically how the pro- 
pagation of sound in the atmosphere is changed by the 
different temi>eratures of its strata cannot yet be solved 
completely. However, it can be ascertained in what 
direction the most powerful effect must travel. On account 
of the great dimensions of the strata of the atmosphere, 
compared to which the wave-length of the large majority 
of audible tones disappears entirely, the conditions of the 
propagation of sound arc similar to those of light. Wc 
may imagine the sound-waves dissolved, as it were, into 
rays of sound, and then look upon each separate ray as 
being almost completely independent of the motion of its 
neighbouring rays. This is no longer admissible if 
ob'.taclcs arc in the way of the travelling sound, the 
dimensions of which exceed the sound wave-lengths only 
in moderate proportions, as is the case in our houses 
and rooms, with the transmission of sound through 
windows and doors. Then, as in the case of light under 
siinikir circumstances, diffraction takes place. The great 
difference in the propagation of sound and light, as it 
becomes evident in ordinary experience, has its cause in 
the very different magnitude of wave-lengths. The 
greater the wave-length the greater the diffraction on the 
passage through the same aperture. These circumstances, 
which arc forgotten so frequently, the author considers 
in Chapter XIV. When sound is propagated in the 
unbounded space of the atmosphere the conditions of 
the problem arc such, that they allow of its decom- 
position into rays of sound. If a souice of sound 
is near the ground then its sound rays are all bent 
into an upward direction, as Prof. Osborne Reynolds 
first pointed out, and those vhich travel in a direction 
parallel to the ground are mostly annihilated through 
friction or other obstacles. The sound proceeding from 
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a source near the ground is, therefore, not heard far off 
by an observer standing on the ground. It is heard at a 
much greater distance if the observer or the source of 
sound be in an elevated position. The state of the atmo- 
sphere will have great influence upon these conditions. 
In dry air and sunshine the deflection of sound upwards 
will be greater than in moist air which forms clouds above, 
or during rain. 

The decrease of temperature in the upper strata of 
the atmosphere causes sound to travel at a lesser speed 
than in the lower ones. Now if a wind is blowing, the 
velocity of which increases with the height, then, as 
Prof. Stokes remarks, this causes an increase in the 
velocity of the sound-waves in the direction of the wind, 
and a decrease in velocity in the opposite direction; thus, 
t or sound which travels in the former direction, the re- 
tarding effect of decrease of temperature is neutralised, 
and for that travelling in the latter it is augmented. We 
therefore hear better if the wind blows towards us from 
the source of sound than if the contrary takes place. 
Indeed, by an upper windy layer, sound produced in the 
lower tranquil air may be totally reflected. This influence 
of wind is remarkable also because it forms an exception 
to the law demonstrated by myself, viz., the law of reci- 
procity in the propagation of sound, if the sound-source 
and the observer change places. 

The problems of the reflection of sound by fixed walls, 
for instance, the phesomena of whispering- galleries, 
speaking-trumpets, and the echo, are treated in the same 
manner. Although here the admissibility of the decom- 
position of sound into sound-rays does not, as a rule, 
appear quite so unquestionably justified, yet the pheno- 
mena observed agree with this hypothesis on the whole. 

An essential progress in the application of the theory 
upon experiments has been made by the author in the 
calculation of the influence of the open apertures of organ 
pipes and resonators upon their pitch. In my own demon- 
stration of this part of the theory I had started from those 
forms of motion which did not render the calculation too 
difficult, and had then derived the corresponding forms of 
pipes ; finally, 1 had so determined the optional constants 
of my hypotheses, that the form of pipe approached the 
fortn wished for, the cylindrical one, for instance ; } ct I 
remained confined to a few forms if I did not wish to 
complicate the calculation too much. Lord Rayleigh, on 
the contrary, supposes a given form of pipe, and has 
employed the maxims, developed in the first volume of 
his work, regarding the variation of conditions under which 
sound-motion takes place, to determine the limits within 
which the true value of the desired magnitude must lie, 
and has indeed been able to draw these limits so narrowly 
fer the most important problems, like that of the cylin- 
drical open pipes, that practically the solution is perfectly 
sufficient. In this way he has been able to treat simul- 
taneously a number of problems, which hitherto had not 
even received an approximate solution, for instance, the 
determination of the proper tones of resonators of the 
shape of bottles with wide body and narrow neck. 

Besides the problems mentioned, which arc of direct 
importance to experimental physics, a series of others 
arc worked out, where the mathematical solution can be 
completely given, such as the propagation of sound in 
balls, spherical layers and rectangular boxes filled with 
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gas, the reflection of sound from the outer surface of a 
ball, and the communication of sound to air by oscillating 
balls and strings. These problems are valuable not only 
as theoretical exercises, but also with regard to our under- 
standing of physical phenomena. They are examples 
affording to the mental eye of the physicist a particularly 
perfect insight into the essence of sound-motion and the 
changes it undergoes, when the conditions under which 
it occurs are changed. Thus he obtains quite as good a 
conception of the typical behaviour of sound as if he had 
actually seen the phenomena, and this conception will 
also guide him safely in cases of observation, where the 
exterior conditions are not as simple as they arc in the 
theoretical example. 

At the end of the volume Lord Rayleigh has placed the 
words : The End.’* We hope that this may be only the 
provisional, not the definite end. There is still an im- 
portant chapter wanting, viz., that on the theory of recd- 
))ipes, including the human voice. For the former, at 
least, the principles of their mechanics can already be 
given, and the methods the author employs seem to me 
to be particularly well adapted for further progress in 
these domains. 

After reed-pipes we would mention the theory of singing 
flames, and the blowing of organ-pipes. In the latter 
case the leaf-shaped current of air, which conies from the 
wind-case, forms a sort of reed, which oscillates under 
the influence of the oscillating column of air in the interior 
of the pipe, and which throws its air now into the interior 
of the pipe, and now outside. 

Altogether, the whole of this important class of motions, 
where oscillatory movements are kept up through a cause 
which acts constantly, deser\'es detailed theoretical con- 
sideration. The action of the violin bow, and the 
sounding of the ALolian harp, also belong to this class. 

Lord Rayleigh certainly deserves the thanks of all 
physicists and students of physics ; he has rendered them 
a great service by what he has done hitherto. But I 
believe I am speaking in the name of all of them, if I 
express the hope, that the difficulties of that which yet 
remains w ill incite him to crowm his w ork by completing it. 

II. Helmholtz 

ora ^OOA' SHELF 

ZoologiscJir)' Anzeij^en Herausgegeben von Prof. J. Victor 
Carus. (Leipzig : Wilh. Engelmann.) 

The idea of a zoological “advertiser” seems to us a most 
excellent one, and we both welcome and heartily recom- 
mend to our readers who are interested in the animal 
kingdom this little fortnightly Journal of Prof. Carus. 
The editor purposes to publish a number every two 
weeks, each number to contain from sixteen to eighteen 
pages, and the yearly subscription to be six shillings. 
The first number bears the date of July i, 1878, and 
already a dozen numbers have appeared. The plan of 
each number is to commence with a retrospect of the 
current literature of zoology, a retrospect that wc need 
hardly say will be well done by one so learned and able 
in the matter of bibliography as the editor of that most 
necessary work, the ''Bibliotheca Zoologica.” Then 
each number contains some short notices on zoological 
subjects in connection with museums, chiefly such as 
have a practical bearing. Thus in No. 2 we find an 
article by G. von Koch, of Darmstadt, on a method by 
which sections can be made of substances of different 
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degrees of consistency without altering the relative posi- 
tion of the same, which cannot fail to be of interest and 
vnine to such as wish to make and mount thin sections 
^corals or alcyonarians, while in most of the numbers 
there are under this head to be found notices of collec- 
tions for sale or specimens to be exchanged, and when 
this journal becomes, as we have no doubt it will, knovm 
to all directors and assistant-directors of zoological 
museums we anticipate for this section a very extended 
use. Another portion of the journal is devoted to short 
notices on general zoological subjects. Thus No. ii 
contains a short notice by Prof. Salensky, of Kasan, on 
the embryology of the ganoids ; one by Prof. Goette, of 
Strasburg, on the development of the bones in the limbs 
of vertebrates ; a note by Dr. A. Gruber, of Freiburg, on 
the formation of the oviducts in the Copepods ; one by 
Prof. Entz, of Klausenberg (Hungary), on the evolution 
of gas from the protoplasm of some protozoa, in confir- 
mation of a record of the same fact by Prof. T. W. 
Engelmann ; and one by Prof. E. Martens, on our know- 
ledge of thread-spinning snails. 

Another characteristic of this new journal is that, under 
the heading “ Personal-Notizcn,” will be found a very 
exact list of all the museums and schools of anatomy and 
zoology in the world, commencing with those in Germany. 
This list has now got as far as Belgium. The directors* 
and assistant-directors’ names, with those of the professors 
and assistant-professors, are given in full, and if, when the 
list is complete, an index of the names of the various 
teachers in all the colleges and schools were added, the 
list would serve many a useful purpose. 

We feel persuaded that this most useful little journal 
will require only to be known in this country to be duly 
appreciated, and we wish its talented editor every success | 
in his undertaking. E. P. W. ' 

La Vegetacion del Kordesic dc la Pr ovine ia dc Entrc~Rios. 

Informc Cientijico, Del Dr. Don P. G. Lorc‘nU. 

(Cuenos Aires, 1878.) 

This is a book, or rather a pamphlet, of 1 79 pages of closely- 
printed matter, and illustrated by two maps of the country 
described, the nature of which with regard to its vegeta- 
tion IS very carefully recorded in the first division, which 
occupies forty-seven pages. The second part consists of 
a list of species arranged scientifically under each natural 
order, the paragraph referring to the individual plant 
comprising such information as to the frequency or 
s.carcity of the species, the colour of the flowers, period 
of flowering, and any properties for which the plant may 
be economically valuable. These lists are useful in 
nany ways, for instance they often show the widespread 
reo^phical range of many well-known plants, and in 
pie lists before us we find many European introductions. 

R. separate list of thirty-two species of fungi is added, and 
|ome notes on the maps given. 


LETTERS TO THE EDITOR 

Editor does not hold himself respodsihle for opinions expresse 
I by his correspondents. Neither can he undertake to return, 0 
i tc cc^espond with the writers of rejected manuscripts, R 
I notice is taken of anonymous communications, 
phe Editor urgently requests correspondents to keep their letters a 
short as possible, Ihe pressure on his space is so great that \ 
is impossible otherwise to ensure the appearance even of com 
munications containing interesting attd navel facts,'] 


Was Homer Colour-Blind 

**eading Dr. Pole’s two papers (Nature, voI. xviii. 
^ 070, 700) my first feeling vas to ask : “ But how could 

* The bl.nd old man oF Scio*s rocky Ulc ' 


colour ? *’ PreFuming, however, that 
t kindness might be unwarranted, and further, 

y a mistake to oppose, as many do, that the 


** Iliad ” is a collection of rhapsodies by different p<'ets, I again 
asked myself: “Arc there in Homer more anomalies in the 
nomenclature of colours than may be accounted for by the vague 
use of words? Are there more than we should find in this 
country among uneducated men of the labouring class?” About 
two years ago ] made extensive inquiiy as to the prevalence of 
colour-blindness among children, and in the village schools of 
this part of Somersetshire I found that the girls could name the 
neutral as veil as the other tints readily and correctly, but that 
many of the ])oys had but about half-a-do 7 cn words to use, ami 
would refer orange to red or to yellow, and purple to brown or 
to blue, merely for want of terms ; for they could match the test 
jiapcrs with other papers, or with the girls' dresses. 

If we refer to the old ballads and early romance poetry of our 
own and other languages, we .shall see that the popular poets of 
the middle ages, lil e the peasant boys of the present day, mis- 
used terms of colour as much as IJomcr ; although the irany 
beautiful paintings that still exist prove that people could sec 
and distingnish colours as well then as now', and that Mr. Cilad- 
stone’s theory of a development of the sight from one generation 
to another is a mere delusion. Certain terms are adojifcd and 
handed d umi tradi ionally as stock epithets in poetry and techni- 
cal terms in trades. I’hcy aic known to be wTong, but they a’C 
used from habit. 

Dr. T'ule a'-sumes that the c hmr-blind see black and whl.e .is 
others do ; or, to use his owm words (p. 700), that their xhiou 
in regard to them is normal. I'his I th uht. One of the gentle- 
men wdio is so afiected tells me that he cannot distinguish sn('w 
upon the stejis of his front door. Now* if white is a combination 
of all the colours of the prism, and we omit red and green, there 
will he seen a combination of blue and yellow, and these when 
spun togetlicr in a colour top produce stone colour, which I 
believe to be the w hitc of those who have a dichromal xiMon. 
As to black, It is singular that in Anglo-Saxon bloc means not 
“black,” but as the Flemish b/etk am] Germ, bleich, “pale,” a 
case in point to show the instability ol language in these maltiis. 

'lo take Homer’s terms seiiatim : — 

*Epv$p6s, 

A poet must not be prom iinccd C( h in-bliiid if Lc Cf n j r cs 
wine to hlfiod, and calls it red. 

“Ihe king sate in Dutnfcrmlmc town, dnnkin' the bluul-ted wim '* 

Sir Patrhk 1. i. 

“ And aye she ihghttd her father's wounds, His Hood ran down like nuin . ’’ 

Douglas Tragedy, tt 8. 

Conversely, in slang language to give a man a bloody nose is to 
“tap his claret.” The chair-cushion upon which 1 am sitting 
and the curtain of my window are of a dark crimson, but in the 
language of ujiholstery w<5iild be called “maroon.” Now 
matron, from which the word is derived, is a Spanish chestnut, 
and that is a full brown without any visible red m it. 

In our fdd English ballads and early romances, and in ll e 
German, blemish, Swedish, and I^anish, and in some mne 
modern ])oems gidd is constantly called “red” and “ rudd} ; 
as in Drv den : — 

" A crown of ruddy gold enclosed her brow." 

In a German ballad by Ehrliardt, “Die Nonne,” st. 5 : — 

“ Was 70g er von seinem F.nger? E!ncn K.ng vi n Cold so toi/iN 

In a Tlcmish ballad of the sixteenth century called “ lUt 
Soudaen's Dochterken” in Thijm’s “ Gcdichten,” v. i. p. 246 . — 

Sijn hayr dat blinckt van verwe schorn, 

Als wacr het roode gouden.'* 

In an ancient Swedish ballad called “ G&ngarpiltcn,” ArWid'S 
V. ii. j). 156:-- 

•'For jap liar intet rddtguld^XX sStta mod er. 

And ill tliC c'srres ponding Danish ballad, Dan. Viser iv. p. 122 : 

** Jeg haver ei det rdde giildP 

Milton, “Paradise Lost,” bk. ii. 1 . 889, calls flame “irddy 
flame,” 

In old herbals, as in that of Lytc, fol. 1578, p. 162, n .ari- 
golds are called “ Ruddes.” “They l^e called in Englishe 
Marygoldes and Ruddes 

Hair, such as is usually called “red hair,” is better named *'n 
Greek irv^p 6 s, fiery ; for certainly its colour is w idely diflerciit 
from blood. Where in the Old Testament the word “red” is 
applied to horses and heifers, the Greek of the ►Septuagint 1 as 
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What is really red is on the contrary called by Jonner ** pink 
in the well-knonn poem upon tlic signs of n et weather 
“ Closed is the fink-^yed pimpernel.” 

To come to llic very age wc live in, old croquet-jilayers persist 
in callijifT the second ball of the scries “ i)inK,” although for the 
last ten years it has always been jiaintcd red. 

Now if English should l)eco’ne a dead language, what nill 
some future critic suj)])osc m/ to liavc meant? a term that he 
finds applied to Idood, to gold, to nine, to the marigold, to 
llame, and to bay horses ; and rciil.iced ith pink in the case of 
the pimpernel and the second cru(juct-ball ? 

ddiis word meant originally rim nielan, a people from whom 
the ri(dily-dyed robes tliat tliO; jijijxM'tod w'ltc called ; as in an 
old j)ociii we have a colour designalcd fro/ii Ilristol : - 
‘ * Her kirtli.- Ihutol fed ; ” 

and as a decji blue d^'c is called “indigo” from being 
brought from India. 

d’he same A^ord <poivi^ was a]^])lied to horses, ]>robabIy Syrian 
ones in tlie first jdacc, just as from Rouen wc call those of a 
certain colour “roan,” agreeably to a common linage in all 
languages. Thus porcelain is called “ China,” and a certain 
leather made of goats’ skin “ Morocco,” althougli manufactured 
in Tsuroi^e. 

As to the term being a])} lied to the lion and the jackal, 

we may well suppose that 1 lomer never saw the one or the other. 
It is quite as unlikely that lie ever saw a live dragon. If the 
horses that the riuvnicians intri duecd were tawny, it w'onld be 
no misnomer to call llie lion and jackal We are not to 

presume that if l*ho>niciaii roiie> were ciimsoii, everything el c 
that was na'ocd after tliciii mnsl also lia\e been crimson. A 
tuture critic niiglit as rcasoual»ly argue that jmrcelain from China 
was of an orange colour, because lliere are “China oranges.” 

Dates were also called <pnlvil a-. l)eing a riirenician fruit, just 
a.s (he small grapes impewted from Corinth arc called “currants.” 

ToSJeiy. 

TJiis term referred, no <louht, to a crimson \ariety of rose, the 
.so-callcd Damask ro c, the one usually cultivated in ancient 
times, 'i'heiiue a cojijiaiison of its c<doiir to blood imjdied by a 
line of Lion : — 

Al/ta p 6 hop r her Cl Se hdi<pua rdu dvcfXMvav. 

Where this word Is applied to oil in the accnunt of tlie funeral 
of I’atroelus (11. xxiii. iSO), it i-. t> a heavenly oil with which 
Venus anoint . the- eor|>se oi Hector to preserve it from putrefac- 
tion, and not 01 di nary olive oil : — 

ftuodcvTi 6c eXaiep ’Au/3poaiw. 

It may have meant cither “lose-c >1 ured ” or “ rose-scenlcd.” 

Kudpios. 

Tills ter. a, wdiich seems in •^o many jMssages to mean “dark,” 
would have liecn very propeily apjilicd to the sand of volcanic 
islands, like those in the Lgean Sea. On the coast of iJjc Gulf 
of Na])le. near Pompeii it is <juite black, and walking over it on 
allot sunshiny day I had cause to remcmljcr it^ colour, for my 
feel were roasted, 

XXupu?. 

Ch*ass in the Mediterranean countries saon witlicrs and drie.s 
to a ]>alc cob'ur, and remains so tlie greater part of the summer. 
It was to this withered grass that Iloiner seems to have coirqiared 
a ])ale conqilc.xion, and honey, and olive wood, and the night- 
ingale. Our evergreen meadows arc* unknown in the .south. 

oIpoiJ/. 

The houses of the ancients were unprovided with glass 
windows, and w'ore a cry dark within, so that entertainments 
must have been given by lanqi-light, wdicn wine of a dark colour 
would have ajipcarcd darker still. 

Ilop<l)vpeos, 

A vague term, but equally vague our purple ; for while we 
apjdy it to the foxglove and many other flowers which present 
an equal mixture of red and blue, we at the same time apply it 
to a bcceh, the foliage of w Inch is of a dec]) cojjper colour 
merging into black without any blue in it at all ; and in mil- 
liners’ ianguage to a deep blue without any red in it, 

*Io€iS//r. 

What w as the flower that the Greeks called toy, is very doubt- 
ful, That which Pindar describes^ (01. vi. 91) as with (avOals 


leal ‘irajuwSp^vpois dKTitri, with brilliant yellow and richly purple 
rays, cannot be our own modest violet. I have always suijposed 
it to mean Centauries of different species, some of them, as the 
C ragusina^ of the brightest gold colour, others, as the C, 
cyanusy of a clear blue, and others of a dark ])urplc. The late 
J. Plogg in his treatise upon the classical plants of Sicily most 
unaccountably omits all mention of it. At the present day it is 
the stock, Matthiola inrana, which in Italy is called Violetta^ 
In the above line quoted from Pindar it must have been a radiate 
flower that he intended. In this respect uncultivated nations 
are very inaccurate. The Illyrians at the present day call all 
wild flowers alike indiscriminately rosjey roses ; and we may be 
sure that Jesu.s Christ in his beautiful apologue — “ Consider the 
lilies” — Used the language of the pcojilc he was addressing, and 
did not mean lilies in the strict .sense of the word ; plants that 
wouhl not burn if cast into an oven on the morrow' of being cut 
dow’ii. 

It is very strange that Mr. Gladstone in the essay published in 
the Nindt-enth Century of October, 1877, has entirely passed 
over KpoKdvcvXo^y saffron-robed, an epithet twice applied to Eos, 
the daw'll of day, in the first lines of “ Ik,” bk. 8 and bk. 19, a 
word that proves that Homer saw yellow distinctly ; for he 
never calls Eos ycllow'-fingcred, icpoK 6 ^aKTv\o?, or rosy-robed, 
^oSifirejrXos. 

In tlic above it has been my desire to prove that any inaccuracy 
ill Homer’s names of colours was due to the unfixed character of 
the language, and not to a defective vision on the jiart of the 
poet. In illustration of this view let me give a case that occurred 
to me abnit two years ago. 1 look to a flower show at Taunton 
a dahlia of a vathor common vaiiety, and such as most gardeners 
would call purple ; a dark pink w ith a shade of blue (n’cr it, and 
requested forty-four different pco])le to wiitc me down what they 
would call its colour. In their replies I got fourteen different 
names for it. I sent a flower of the same kind to a lady who 
returned me twcKe replies from members of her family and 
friciuL, and in the twelve were eight different names. How 
much more then may wc e.xpcct diversity and inaccuracy in the 
nomenclature of their colours among the ])opular poets of an 
early jieriod ! and how little reason have we for believing in any 
gradual development of colour vision in successive generations of 
inen! K. C. A. Pkior 


Colour-Blindness 

In answer to Mr. Podinore’s question in N/VruRr., vol. xix. 
P 73, to the appearance to me of [the green of the solar 
s])celrum, I may say that such part of it as inclines to yellow is 
seen by me as faint yellow', and such ])art of it as inclines to 
blue is seen by me as faint blue. 'Die line of division, which I 
may call neutral green, appears simply colourlc-.s or white; 
there is no dark space, no pigments ; neutral green ajipears to 
me gray. 

When I wrote the paper for the P/iil. Tfuim. I aiijilied the 
descriptions to colours olitained by pigments, becau e that was 
the mode that had previously been adopted in treating the .sub- 
ject, and I had not, at that time, the oiiportiinity ot making any 
good observations on direct light. At a later period I w'cnt 
through a scries of experiments of tlie kind with an eminent 
physicist, l)ut 1 am not aware tlial the results have been pub- 
lished. I will endeavour, if jiossiblc, to supply the desideratum. 

William Role 


The Colour Sense 

The note of Mr. Grant Allen in Nature, vol. xix. p. 32, 
induces me to state that in the year 1877 I arrived at and deve- 
loped exactly the same conclusions in several articles of the 
German journal, Jvosmos (vol. i. pp. 264-275 and 428-433), 
namely : — • 

1. The colour-sense manifestly appears already in insects and 
many of the lowest vertebrate.s ; its complete ab.sence could 
therefore hardly be supposed in the very low'est race of men. 

2. The anomalies shown in the ex pres dons of colours among 
the most ancient civilised nations by Gladstone, Geiger, and 
Magnus, may be perfectly explained, partly by the insufficiency 
of the primitive store of w ords for this subject, partly by climatic, 
physiological, and optical reasons, as stated at length in the 
above-mentioned articles. 

3. The usage of telling terms for the single colours closely 
followed the progress of the art of dyeing. Ernst Krause 

Berlin, December 2 
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[ History of the Speaking Telephone 

. As the writer of the article on the history of the telephone, 
to which so eminent an authority as Prof, Watson takes excep- 
tion in the long and interesting letter he has contributed to your 
coIttimiS) perhaps you will allow me to say a few words. Prof. 

' Watson expresses his “astonishment at the claim now made that 
he (Mr. Gray) anticipated Mr. Bell in the invention of the 
speaking telephone,” and speaks of the “erroneous statement of 
facts ” contained in the article in question (Nature, vol. xviii. 
p* ^6). Unfortunately Prof. Watson has not specified the 
statements which arc erroneous, and appears to have overlooked 
the fact that the article is a review of the works of Mr. Prescott 
and M. du Moncel on the telephone, and that the “statements of 
facts” are chiefly quotations from those works. At the same time, 
using all the materials within my reach, careful inquiiy had led me 
to concur, and in that article 1 expressed my concurrence in the 
following opinion, quoted from Count du MoncePs book : — “ Si 
M. Bell a ete le premier i\ construire et \ rendre pratique Ic tele- 
phone parlant, M. Elisha Gray avait le premier con9u icprincipe 
de cct instrument,” 

^ Gray and Bell were both exhibitors at the Philadelphia Exhi- 
bition, and Prof. Watson, writing as one of the judges of the 
scientific instruments exhibited, shows that whilst Gray merely , 
submitted to the jrclges an apparatus for the multiple transmis- | 
sion of musical notes, and no speaking telephone, Bell not only j 
exhibited a speaking telephone, but towards the end of June | 
(1876) the judges, Prof. Watson and Sir William Thomson, 
obtained with Bell’s instrument the clearest evidence of the 
electric transmission of sjicech whereupon Mr. Gray was both 
surprised and incredulous, and even after the publication of 
IVof. Bell’s disco vciy, he delivered a lecture exhibiting his 
musical telephone, but making no mention of a speaking 
telephone. 

If the Pliiladclphia Exhibition W’cre the only means for scien- 
tific puldication during the year itrexisted, I’rof, Watson’s letter 
wonkl effectually dispose ot Gray’s claim. An exhiintion, how- 
ever, is not the place for conceptions, but for accomplished 
facts, and I lielieve no one denies that to Mr. Bell is due nil | 
thi credit of having been the first to construct, and that entirely 
inaepeiidcntiy of Gray, an articulating clcctiic telephone, 
iiray’s claim, as I take it, rests on his hiiving registered in the 
./'‘•merican Patent Ollice, on Fcbrunry 14, 1876, “a means of 
liansmitting and receiving \ocal sounds telegraphically,” and 
the drawing he gives of his iincntioii shows a correct appiecia- 
tio'i of the true jjrinciple of an articulating telephone, to which 
his previous researches had been gradually leading him. 

1 should be sorry to ap])ear in any way to depreciate the 
]>leiidid achievement of ITof. Bell througli having lefcrred to 
other workers in the field of elcctric-telcphony. In fact up to 
the time the arlidc in Katuke appeared, I fear that, through 
JgUtjrancc, I had done luit scant justice to Mr. Gray, having 
at'i ibuted the conception of the principle of an articulating tele- 
phone solely to I'rof. Graham Bell. 

There are two points in the hi.story of the telephone ujion 
which I should be very glad to have authoritative information 
from Prof. Watson or other of your American readers ; the fir-t 
ielii.es to the claim made by Prof. Dolbear, and the second to the 
iutioduction of the ferrotype diapliragm. W. F. pARKLr'i 

Royal College of Science, Dublin, December 9 


The Formation of Mountains 

In the account of M. P'avre’s experiments in Nature vol 
xix. p. 103, I find the following passage “It is, in fac^’vcn 
probable that our globe is at the stage when, acconliivr tJ Elic 
dc Beaumont, ‘the mean annual cooling of the mast exceed^ 
that of the surface, and exceeds it more and more.’ It must 
follow that the external strata of the globe, tending always to 
rest on the internal parts, are wrinkled, folded, dislocated de- 
pressed at certain points, and elevated at others.” ^ 

The whole theory of the^e dislocations, &c., thus depends on 
the assumption that the interior of the globe is coolino- more 
rapxdly than the crust. This has always seemed to me an im- 
possibility, and even an absurdity, and I shall be very glad if 
any of your correspondents w ill explain how it is po‘«bibIe. I 
have always understood that the surface of the earth does not 


now derive any appreciable portion of its heat from the in- 
terior ; but if the interior is cooling rapidly, to what can it part 
with its heat but to the crust? Volcanoes and hot springs no 
doubt allow a certain portion of heat to escape, but it must nc 
an infinitesimal part of the heat of the entire mass. If the 
meaning of the statement is, that the heat received from the sun 
now keeps the surface at a permanent mean temperature, quite 
irrespective of central heat or cold, and that therefore the loss 
of heat by volcanoes, &c., causes the centre to cool while the 
crust does not — this may be admitted, but it is doubtful whether 
it can have any bearing on the effects observed. For, on this theoiy, 
all the compression would take place in that shallow superficial 
layer which is kept above its normal temiierature by the sun’s 
radiation; and as w'C go Imck into past time this superficial layer 
would be thinner and thinner. But all geological evidence goes 
to ‘-how that folded and contorted rocks were subject to com- 
pression at considerable depths ; and further, that such contor- 
tion w as greater in comparatively early than in very late geo- 
logical times — both facts directly opposed to the theory in 
question. Will any one of our great physicists enlighten us ? 

Alfred R. Wallace 


ArrFR reading your of Prof. Alphonse Favre’s inter- 

esting experiments on the formation of mountaiiH by lateral 
thrust, it occurred to me tliat it would bo ea-y to devise a mode 
of experimenting which would more n» .uly correspond with 
what takes place in nature. In M. Favre's experiments the 
lateral thrust was sim\)ly in one direction. In nature it is in 
all directions. 

If a disk of india-rubber were stretched by means of a steel 
ribbon bent into a tircular spring, on letting the spi iiig slowly recoil 
there would be a lateral contraction of the india-rubber in all 
directions. A layer of clay ujiun that disk would, I thinK, show 
not the transvcisc inequalities of M. I'^avre’s drawings, but a 
diversified unevenness more nearly re cmbling the actual surface 
of the earth. Arthur Ransom 

Leicester, December 


New Galvanometer for Strong Currents 

I onsERVF in Naiurf (vol. xviii. ]>. 707) an article on a new 
galvanometer for stiong currents by Mr. luigcn Obach. I pub- 
lished a paper on the •-ame form of galvanometer seven years 
ago, and inclose a copy of my paper which was published in 
the Amcman Journal 0/ Ar/i and SthneeSy vol, ii., August, 
1871. John Trowjiridcje 

Ilarvard College, Cambridge, Ma's., U.S.A., November 23 


Explanatory 

I MUSI ask you, in common fairne^s, to allow me to protest 
against P. G. T.’s mistaken statement (vol. xix. p. 71) respecting a 
sentence which he tpiotcs without the explanatory context. ’^I'he 
moving force exerted by the earth on the moon as a whole is of 
course precisely ccpial to the moving force exerted hy the moon on 
the earth. I had not to learn this from P. G. ' 1 '., but had said so in 
so many words. But the moving force exerted by the earth on a 
given amount of matter in tlic moon eighty-one times greater 
than the moving force exerted by the moon on an equal amount 
of matter in the earth, P. G. T. will scarcely deny this, and 
lie cannot deny that the w hole statement from which he quotes 
one sentence meant this, and this only. Nor, if he did, would 
any one wlm has read the chapter on the moon’s motions in my 
Ireati c on the moon, believe such a statement. 

He quotes a pas'-age from my last book without comment^ 
but, unfortiiualely, nut without serious alteration. Apart from 
tlie undue emphasis which he thus gives to certain parts of 
it, the passage exj^resses my honest opinion. That I may be 
mistaken is quite possible. Men arc always misunderstanding 
each other. If I find I have erred, I will acknowledge as 
much. 

lintil the word “heat” ceases to be lucd in common speech 
in tw’o senses, or I am showm that when used for “temperature” 
(as when we say blood heat, boiling heat, a heat of 90*^ F., and 
so forth), it can be understood to mean “caloric,” I intend 
always so to use it in familiar writing about science. I deliber- 
ately struck out the word “temperature ” wherever I had used 
it, and replaced it by the word “heal,” in the same way and for 
the same reason that I often replace the word “velocity” by the 
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word “speed.” It in any pas'»age ambiguity lui-. thus been 
occasioned — or, a** I would rather say, if anything 1 have 
thus said mistaken — I shall be glad to hear of it and set 

XI right. 

1 must have failed, however, to make my meaning clear to 
r. G. T, in pp. 194 and 240. If at least he nghtiy under- 
stands me, I must leave him to settle with observed facts in one 
ca>e and with the recognised authorities in the otlicr. 

My account of the earlier experiments of Professors Andrews 
and Tait was taken, as stated, from a paper by Prof. Heaton, 
P. (r. T, ought to know the facts, and 1 accej)t his correction. 
\Vhen my article was written, several years ago, the “now 
received idea ” was not yet received. I did not err in calling 
that theory “beautiful” and “ingeniously c niccived ” which is 
now generally accepted. But if I had, it is a lcs> seriou- mis- 
take to describe a sound theory as still open to doubt, than to 
de>cribe a doubtful theory as demonstrated. This the author of 
tlie sea-bird theory of comet:, might remember with advantage. 

Kl CHARD A. PKDjrOK 


Graphic Granite 

I HAVE been spending some time of late in tlie examination 
of the rocks of this district, and was pleasantly surprised, a few 
wxeks back, at finding some well-marked specimens of graphic 
granite among the w'aste material raised from llncl Agar Mine. 
It very closely resembles that found at Portsoy, N.B., but the 
felspar is grey instead of red. As I am not aware that this 
interesting rock is known to exist in any other locality in Eng- 
land, the observation may be worthy of record. 

W. End, Redruth, December 2 Frank 'John .ox 


The Phonograph and Vowel Sounds 

In the interesting paper on “ 'J'he Phonogra])}i and Vowel 
Sounds” (vol. xviii. p. 340, et seq,)^ the authors remark that 
although the general results are the same as I li.ive inferred from 
my own researches, the sj^ccial numbers expressing tlie distribu- 
tion of total intensity of vowd s junds among the jiartial tones 
are very different, i’erhajis you wall have the kindness to com- 
liiunicatc to your readers the followdiig reasons explaining, as I 
believe, the diflcrenccs mentioned above. 

1. 7’he tables given by the authors, w'hich contain tlie distri- 
buti.m not of intensity but of amplitudes, must be altered in a 
maimer readily seen in order to be comparable with my tables. 

2. The marks impressed by the ]»honograph conluiii certain 
peculiarities which, although without influence on the tones 
spoken from the instrument, remain cftcctive in modifying the 
form of the curves obtained by mechanically transferring them. 

3. The objective intensity (kinetic energy) determined by the 
authors is nearly, but lut quite, proportional to the subjective 
intensity (quantity of sensation) which I lia%e mcahured with 
the aid of resonators. 

4. As I have observed, the differences of English and (German 
pronunciation cause remarkable differences in the distribution of 
total intensity of vowel sounds among the partial t«)nes. 

Taking the above j^oints into consideration it w lU be seen that 
the differences mentioned by Messrs. Jcnkiii and J.wing appear 
much smaller. 

Besides I am pleased to notice that the autli )rs, like my- 
self, consider the flexibility of mouth cavity as important in 
explaining, where it exists, the characteristic pilch and other 
properties of vow el sounds. F. Aulruach 


Local Colour-Variation in Lizards 

This subject has recently been very fully discussed by my 
friend, Dr. Max Braun, assistant in the zoological laboratory of 
the University of Wur/burg. His paper, which has especial 
reference to the lizards of Minorca and of some of the smallei 
islets of the Balearic group which lie round that island, is 
entitled Laceria Lilfordi und Lacerta fnuralis^'' and will be 
found in Fart I. of the fourth volume of I'rof. Semper’s 
“Arbeiten aus deni zoologiscb-zootomischeu Instiiut in Wurz- 
burg,” published in May, 1877* 

Braun refers constantly in this paper to a memoir by J. von 
Beidraga, entitled “Die Faraglionc-Eidedne imd die Ent- 
stehung der Farlieii bei Eidechsen,” which was jiublished at 
Heidelberg in 1876. T. Herreri Cari'lnter 

Eton College, i'*eeember 9 


The Range of the Mammoth 

On November 6 Prof. Boyd Dawkins read a paper before the 
Geological Society on “ The Range of the Mammoth in Space 
and Time.” As the professor and several other recent WTiters 
have taken it to be proved that EUphas primigeniits occurs in 
prc-glaclal bcd^, it wdll, perhaps, be as w’ell at once to review 
the evidence. 

Gcjlogists often speak of “ pre-glacial beds ” when they only 
mean beds beneath some one boulder clay, perhaps No. 6, or 
even later in the list given below’. The succcadoti is roughly as 
follows : — 


6. Hesscl Boulder Clay ... 

Ile sel Gravel 

5. Purple Boulder Clay ... 

Bridlingt on Crag 

4. Chalky Boulder Clay ... 

Mid-glacial ^ 

3. Contorted Drift * 

Sands ^ 

2. Second Till* 

Intermediate Beds * 

I. First Till* 

Arctic Frc.shwMter Beds.* 

Temperate Freshwater Beds.* ) 

(Land surface.) f p, 

Weybourn Beds, estuarine, i 
including the “ Forest Bed.”* ; 

As the louver boulder clay of Northwich, in Cheshire, appears 
to be No. 5 or No. 6, and consequently new’er than the uppcT 
boulder clay of East Anglia, the molar of E. primgenius fouirl 
beneath it need not be prc-glacial. The Hertfordshire boulder 
clay, Ijcneath which Prof. Pre.stwdch found a tooth is, I believe. 
No. 4. 

In Jxast Anglia I have seen two molars of E. prlmi^enius 
from the contorted drift. No 3 in the list, but it has not yet been 
found low'er. All tlie specimen.s said to come from the fores' 
bed have been dredged or picked iqi on the beach, and are of 
no value as evidence. At Bacton, on the Norfolk coast, I dug 
out a jaw' and three teeth of the mammoth from a post- 
glacial deposit ; if the denudation of the cliftk liail proceeded 
these teelli w’ould have been found on the beach mixed wi'h 
those of E. vimdionalh. 'J'here appears to be one specimen, 
and one only, found in sUu in the Forest Bed w hich can with 
any ])robal)ility be referred to E, pHmi.^cMiMs ; this was found 
some years ago by Mr, Savin, of Cromer, it has not yet been 
.satisfact«)rily determined, but from its peculiarity and the differ- 
ence of opinion about it, it ajipears certainly not to be the ordinary 
form. * Clement Reid 

Egton Bridge, \ arm, Yorks 




Upper, Middle, and Lower ol 
the N orth uf England (?) 

I'ppcr, Middle, and Lower of 
Lincolnshire, &c. (?) 
Urperi Middle, and Lower of 
E.ast Anglia. 


L jwer B^JiildiT Clay of the Nor- 
lolk Coast. 


The Bunsen Flame a Sensitive Flame 

It is not generally krow’ii, if it has ever been noticed befoi c, 
that the Bunsen lamp gives a flame sensitive to sounds. A lamj> 
should be chosen which has a tendency to “ burn bclow' ; ” this 
may usually be secured by opening the oir passages to the utmost 
and lessening the supply of gas. d'hc flame should burn quietly. 
My most scn-.ilivc flame is four inches high ; the gas at about one 
inch pressuie of w'ater. A smart tapw’ith a penholder on a glas> 
cylinder a yard from the flame caii-es the characteristic “cluck- 
ing,” W'hich is .'■ometimes so energetic as to extinguish the flime 
or to cause it to burn below'. The acute sound of rattling 
bottles, of a glass rod against a beaker, and many such familiar 
sounds of the laboratory, are the mod effective. This may 
exiflain burning below withmt obvious cause. A tap on a 
mortar with the pestle twenty feet distant from a w'ell-adjusted 
flame causes it, and s), often unintentionally, we may have the 
same result. W. W. IlALDARE Gee 

I’reston, December 3 


OUR astronomical column 

Jeax Dominique Cassini. — In the course of his ex- 
amination of the older archives of the Paris Observatory, 
W'hich had been placed at his disposal with unrestricted 
permission to make extracts for use in his lunar re- 

' These will be desci.bed in the Cicjljgical Survey Memoir on the Cromer 
Cliff!. 
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searches in the first instance by Delaunay and afterwards 
by Leverricr, Prof. Newcomb discovered that the wide- 
spread belief that Cassini I. was director of the Observa- 
tory, which is even stated to have been the fact in French 
histories of astronomy, is an error. The establishment 
* appears to have been assigned for the common use of 
the Academy of Sciences, and no such office as that of 
director was known or recognised. Prof. Newcomb 
suggests it may have been the celebrity of Cassini which 
gave rise to the impression that he was director of the 
Observatory. Of the astronomical records of that time 
preserved in the archives a large portion were evidently 
never intended to be understood or used except by the 
observers themselves. The note-books have no titles, 
no indications of the observer or indications of the instru- 
ments employed, except in the case of clocks : each 
observer seems to have had his own instruments, with- 
out any reference to or comparison with those of others. 
In the earlier observations no designations even of 
occulted stars were attached, so that it was necessary 
for Prof. Newcomb’s investigation to calculate the places 
of the moon as affected by parallax for the times of 
observation before the objects could be identified, an 
operation which, though laborious, was always successful 
except in the cases of a few small stars. Lalande, in his 
notice of the woik of Cassini I., does not call him 
director of the Observatory at Paris. Louis XIV., he 
states, applied to the Pope, Clement IX., for permission 
for Cassini to pass some years in Paris, where the 
Academy of Sciences was in course of formation, offering 
him, through Colbert, 9,000 livres per annum for the 
period of his residence in France. He arrived at Paris 
on April 4, 1669, and his reception by the French king 
was such that he wished to remain permanently in the 
country. The Pope offered opposition at first, which the 
king succeeded in overcoming, and Cassini was natural- 
ised, and, as Lalande says, obtained a considerable 
fortune. He commenced observations at the Paris Obser- 
vatory in September, 1671. 

The Second Comet of 1582.— In the list of cometary 
radiant-points and meteor-showers in the Report for 1877 
of the Luminous Meteors’ Committee of the Pritish 
Association, the distance of this comet’s orbit at the 
tlescen ding node from the earth’s path is stated to be 
0 00, and the conjunction with the cometary shower is 
fixed to November 9 for 1875. This is a mistake, which- 
ever orbit of those calculated may be adopted for the 
comet. Pingrd, in his Cometotj^raphie, gave two sets of 
elements, the second being calculated apparently with the 
view to bring in Santucci’s reported observation of a 
comet on March 10, of which he was the only observer. 
Tycho observed the comet on May 12, 13, and 17, and it 
is upon the observations on these three clays that the 
orbits depend. They were reduced with modern elements 
by Mr. Hind (As/nm. Nach, No. 880), and from the 
resulting positions, D’ Arrest calculated elements in 1853. 
In 1865 Mr. Marth, after rectifying one oversight in the 
reduction, also computed an orbit, and his elements x\ill 
no doubt be preferable to the other systems, though they 
do not differ materially from D’Arrest’s in Astro n. Nach.^ 
No. 891. Mr. Marth’ s elements are as follow :~ 

Perihelion passage 1582, May 6*4485 M.T. at Uraniburg. 

Longitude of perihelion 255 i'6 43 ) Equinox 

„ ascending node ... 227 13 33 j of 15S2. 

I Inclination 61 25 51 

Log. perihelion distance 9*22716 

Motion — retrograde. 

Whence the comet’s radius-vector at descending-nodc is 
2*87, or the comet is far outside the earth’s orbit at that 
point in its path. The radius-vector at the opposite 
Uack there is no near approach to our 

The comet of 1582 was observed by the Chinese for 


about twenty days from the day of discovery, May 20. 
Their annals have no reference to Santucci’s comet, the 
existence of which is doubtful, but we follow Pingre in 
designating Tycho’s comet— the second of the year. 


GEOGRAPHICAL NOTES 

At the meeting of the Geographical Society on Monday 
evening, after a few remarks from the Earl of Duffer in, 
who occupied the presidential chair for the first time, Mr. 
C. R. Markham, C.B., read three papers on Arctic 
matters. In the first he treated of the Swedish expedi- 
tion, of the progress and results of which we have kept 
our readers informed. The second paper was devoted to 
the Dutch expedition in the IViliem Barents daring the 
past season, the results of which are by no means in- 
significant. Experience of the ice movements between 
Spitzbergen and Novaya Zemlya was acquired, and a full 
hourly scries of meteorological observations taken, as well 
as deep-sc.i soundings with serial temperatures and 
magnetic observations. Natural history collections were 
also made, and Mr. W. G. A. Grant, who xias in the 
Pandora in 1876, succeeded, in spite of almost constant 
fogs, in completing an excellent series of photographs. 
Lastly, Mr. Markham dealt with the best route for future 
Polar discovery, which he considers to be along the 
west coast of Franz Josef Land. 

We have to hand a report on the results of the pre- 
liminary polar expedition conducted by Capt. Tyson m 
the vv/< The vessel wintered from (Jetober 10, 1877, 
in lat. 66’ 13', at the head of Cumberland Gulf, Amisto 
Harbour. The published maps locate this place 2° further 
north. Last winter was very severe, almost an unbroken 
succession of storms of rain and snow. The Florciur 
was not frt,/en in until the latter part of November, and 
after the middle of May the ice was unsafe. The coldest 
temperature was - 52° F. on January 21 ; the higliest, on 
June 9, was The longest period of cold was from 

March 5 to 13, uhen the thermometer averaged about 
-40^ The variations of the thermometer were often 
from 6" to S’ in a single hour, when the wind was veering. 
The site had never been visited by any naturalist, but the 
fauna was found by Mr. Kumlein almost identical with 
that of Bafiin’b Bay, with only a few notable and appa- 
rently unaccountable exceptions. Some North Pacific 
sjiecics and one luiropcan were found by Mr. Kumlein, 
Birds do not occur in any notable number, except perhaps 
the cidcr-duck. Some rare eggs were procured, and a 
good series of skeletons of young and foetal seals. 'I'he 
flora appears to be extreme 1 / meagre. The same species 
were collected on the Gjcenland coast, in lat. 70’" N., 
much more luxuriant .md abundant. A considerable 
collection of lichens was made, and a good series of 
algrr was collected. C'nly ten species of fishes were 
met with, some of them, it is true, of interesting forms. 
The family collected arc of Silurian age. Esquimaux 
skulls and old implements were procured. 

A GOOD deal lias been said of late as to the practica- 
bility of opening trade-routes to the Chinese province of 
Yunnan from the side of Assam, Burmah, Tonquin, and 
even Rus'-icin Turkestan, and it is, therefore, not unin- 
teresting to note from the Pakhoi Consular Report that 
the Chinese have a route thither through the south of the 
empire, of which we believe foreigners have not heard 
before. Communication between Pakhoi, on the southern 
sea-board of Kwang-timg, near the Tonquin frontier, and 
the province of Yiinnan is carried on by the west River pass 
Naiining-fu to Peisi-ting, thence over the mountains, or 
still by the West River, in very small boats, to Kwangnan- 
fu, in Yiinnan. In addition to the natural difficulties of 
the route, the border-land of the two provinces is a wild 
and lonely region, infested by bands of robbers. The 
valuable trade which will some day spring up with the 
rich south-eastern part of Yunnan, not devastated during 
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the Mohammedan rebellion, will, no doubt, take the route 
of Haiphong, as it is shorter than that of Pakhoi, and has 
practicable water-communication throughout its whole 
length. 

The latest news from Dr. Gerhard Rohlfs informs us 
that he is at Tripoli, under the protection of the French 
consul. He was to proceed to Wadai on December 15, 
and was daily expecting rich presents from the Emperor 
of Germany, which he was instructed to offer to the new 
sultan of this remote kingdom. 

Dr. Crevaux, the explorer of French Guiana, has 
reached the source of the Oyapok, and crossed the range 
which separates Oyapok from the Amazon basin. 

U Explor'ation^ of December 7, contains several in- 
teresting letters from M. Soleillet, who, it Avill be remem- 
bered, started some months ago from the french VX'est 
African settlements for exploration of the African interior. 
His I.ist letter is dated from Kouniakary, the capital of 
iJogoii, trom which he hopes to reach Tmibuctcjo. 

AccoMrANYiNfi an article on the Ilolan Pass in the 
December number of the Gcoij^raphicai I\Iaiia::inc is a 
map of the Polan, the Mula, and other Passes, by Mr. 
'Jrclawny Saunders, nn ad/nirablc specimen of accurate 
and carefully executed cartography. 


ARE THE FOSSIL FLORAS OF THE ARCTIC 
REGIONS EOCENE OR MIOCEhE? AND ON 
THE CAUSES WI/ICH ENABLED THEM TO 
EXIST IN J JIG I I J.A TI'J DDES ^ 

'^HE question of the conditions aiul tlicir origin under 
which floras, jircsumably rc(juiiing a temperate 
climate, were enabled to exist in Polar regions has been 
so frequently discussed both before and since tlie recent 
Arctic ICxpcdition, that it is strange to iind any asjicct of 
the subject having remiiined unnoticed. 

There are some points, Iiowcv'cr, uliicli can be by no 
means regarded as c onclusively settled, and u])on these 
I uish to say a few vonls. In the fir-t place the age of 
the so-called miocem* floras has, I lielicve, been \M'ongl) 
interpreted. Again, the temperature . required by them 
may have been over-estimated. Lastly, there seems to 
me to be no occ*ision whatever to invoke astronomical 
causes or to invent iccurring periods of heat and cold, of 
which wc have no geological proof, in order to a( count 
for their former ]jrcscncc there. 

In the first jfluce, then, if we examine the pakeoritolo- 
gical evidence, tiie only Lind on uhidi the age of the 
rocks has been decided, wc find that it ib ver) far from 
conclusive, and instead of pointing to a common mioc cne 
age for all the tertiary bedj in tlie Arctic regions, wc liiul 
that there arc many reasons for believing some of them 
at least to be eocene. The plant evidence is, indeed, in 
the present stale of our knowledge, almost negative ; but 
what similarity there is in the floras to those of the 
miocene is directly against their being of that age instead 
of in favour of it,yi>/' tio fioo Jloras' arc much alike 

and met with in icidcly separated latitudes am possibly 
have beat contemporajtcousy although Jlours of quite dis- 
tinct facies may have been .so. The fact that a proportion 
of the plants have been identified by liccr wdth those of 
the mioccnc of Switzerland is of no weight whatever, as 
a considerable proportion arc equally identified with the 
undoubted eocene low^r lignitic ol America, and a number 
of forms in the latter again with the miocene of Switzerland. 
The truth is, that at present any formation containing dico- 
tyledons may be, with almost equal plausibility, referred to 
either eocene or miocene to suit the author’ s requirements ; 
for besides the similarity in the ovate and lanceolate leaves 
from both, many species actually range right through them. 
Were the age of the Alum Bay and Bournemouth beds 

^ This vas written before attention was called to Saporta’s address at 
the anniverspty meeting of the R<iyal Soc.cty. 


not thoroughly established, from their fossil leaves, even 
they would certainly have been referred to miocene. This 
will not, I am happy to think, always be the case, for there 
are a great number of plant forms which appear to be de- 
cidedly typical of, and confined to, each stage respectively. 
Already a number of hitherto supposed miocene deposits 
in Europe have been recognised as eocene, and as soon 
as those forms which from their range are of negative 
value, have been set aside, the confusion will cease. I 
have, indeed, strong hopes that w^e may be able to 
recognise each stage in the eocene of temperate latitudes 
by its plants, more from the incoming of new and distinct 
types, however, than the continued presence of older 
forms. 

The confused way in which floras of many ages have 
been mixed together, seems to me to have arisen in a 
very simple manner. The flora of Ocningen must un- 
doubtedly be accepted as a typical miocene flora, and 
contains but very few eocene forms — if indeed any. It 
contains, how^ever, many plants common to other isolated 
fragments of strata which contain mixed floras, that is, 
floras with percentages of eocene as well as miocene 
plants. There being no typical series from undoubted 
eocene available as standards of comparison, the plants 
common to the miocene have alone been taken to deter- 
mine the age of these beds, and the unknown eocene 
forms have thus been enrolled as miocene, and in their 
turn used to identify other still more distinctly eocene 
beds as miocene ; much in the same way that the Barton 
beds were formerly identified, from their possessing a 
few species in common, as London clay, and the species 
peculiar to the Barton horizon, subsequently made use of 
to identify ealeai/e-gro.ssier and Bracklesham beds in 
their turn with the London clay. 

d'he oldest Arctic flora containing dicotyledons, and 
which, therefore, has any bearing on the subject, is that of 
Koine in North Greenland. It is mainly composed of ferns 
and gymnobperms, and its age may probably liave been 
correctly inferred. The next beds, referred to the upper 
cretaceous, appear to be approximately of the same age 
as the Dakota beds, and therefore, in my opinion, 
decidedly supra-crctaceous relative to that formation in 
ICuropc. 

We have next, if Ilecr’s nomenclature is right, an 
immense gap right from the cretaceous to the miocene, to 
which Litter he has referred all the rest of the obviously 
newer beds, lie does not account in any w'ay for the 
absence of eocene deposits, and relies exclusively on plant 
evidence, which 1 think should be, for the present, abso- 
lutely set aside. lieforc quitting the subject of the 
plants, I Avish it to be understood that I in no w^ay intend 
to di-jKirage 1 leer’s judgment. Considering the nature 
and condition of the specimens submitted to him, it is a 
marvel that he could have draw’n and described them in 
so admirable a manner. But Hecr has unfortunately 
never had a large scries of definitely eocene plants to 
describe, and hence almost all his floras arc cretaceous or 
miocene. 1 profoundly respect his work, and only to 
strengthen my plea that leaf evidence may be temporarily 
set aside or reconsidered, I mention that already three 
flora -> pronounced by liccr to be mioccnc, have since 
proicd one cretaceous and two eocene; and still others 
must follow. 

Assuming that 1 may be allow'ed for the present to 
dismiss the plants, I w^ill touch upon the purely physical 
evidence, which seema to me to be, small as it is, entirely 
in favour of the eocene age of the beds. In the first place 
we have the great probability that eocene remains would, 
if they had ever existed, be found in their proper sequence, 
considering the number of wfidely-separatcd places in the 
North Polar area from which plant-remains have been 
obtained. It is certain that they must have existed, since 
the area continued land throughout eocene times, for 
there are no marine deposits of that age ; and there is 
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. , ^ nf more than one kind that Europe 

abundant connected then, and that aninials and 

tet^en ^ Besides that, the floras 
fhSJise^s contain both American and European t^es, 
M^during the middle eocene a great .number of plants 
were common to both continents. , 

In the next place the temperature of the eocene period 
in Europe was much hotter than that of the miocene, 
and therefore presumably more favourable to the grov^h 
of such floras in northern latitudes. To call them mio- 
cene we have to admit the former existence of a climate 
sufficiently uniform to have enabled the same species of 
plants to grow simultaneously from Italy and the United 
States to the 70th parallel, a state of things not in accord- 
ance with our present- experience of plant distribution. 
But if we assume them to be eocene, the decreas- 
ing temperature which prevailed from that time to 
the miocene would have gradually and naturally driven 
the forms southward, and thus the very similarity of 
the miocene floras of America and Switzerland to those 
of the Arctic regions, renders it most unlikely that they 
were of the same age, and almost certain that the latter 
were considerably older. 

In comparing the eocene and mioccnc temperatures 
we find, as already stated, that the former most readily 
accounts for the growth of temperate floras in high lati- 
tudes. Taking Hcer’s estimate that the miocene tem- 
perature in the latitude of Switzerland at the sea-level 
was only 9' C. warmer than at the present clay, the pro- 
gressive decrease of heat to the north is not so much in 
accordance with that of the present time, as it is found 
to be on the supposition that they belong to the eocene ; 
we have to suppose that the mean temperature diminished 
in a less degree. 

Speaking rouglily, the present decrease in the isotherm 
from latitude 50° of south England, to tint of Spitzbergen, 
is about To° Kahr. for every 10"* of latitude. This is as 
nearly as possible the ratio of decrease between England 
and (jrcenland in eocene times as iin{)Iied by the floras, 
supposing them to be of one ago. If, as 1 assume from 
ill the data I can collect, England in middle eocene 
time.s possessed a mean annuil tempera! arc of 70" F., 
Greenland would naturally have had one of 50'', which is 
that assigned to it by Hcer (cF C.). The decrease thence 
to Spitzbergen and (irinncll-land is hardly lcs>, rapid, 
being about F F. (i C.) of cold for each degree of lati- 
tude. Ilccr calculates principally on the mean tem- 
perature required by Flatanus -that between Greenland 
and Spitzbergen, S'" Lit., it was 4'’ C, but very unac- 
countably fancics^that between Sjiitzbcrgen and Grin- 
ncll-land no further decrease took place, and upon this 
assumes that trees might have extended to the very T’ole 
itself. The evidence against it, however, seems perfectly 
clear, for all the planes and limes, and more temperate 
forms have disappeared, and the genera found there, with 
a single exception, have representatives which at the pre- 
sent day live within the Arctic Circle. This exception, 
Taxodium, judging from its present habitat, Mexico and 
the Southern United States, would necessitate a climate 
completely different from that required by all the other 
plants with which it is associated. They form a distinctly 
Arctic assemblage : the spruce, especially, is never met 
with fossil to the south, except in inter-glacial beds. The 
fossil Taxodium must, therefore, only be looked upon as 
an allied extinct species, whose resemblance to living 
forms does not imply identity of habit, since all other 
considerations are against it. A similar instance is found 
in the willow, which is generally characteristic of the 
north ; yet Salix hutnhoUiatta is found in the Amazon 
districts and S. j^^in Egypt; and similarly, although 
Cassia is eminently characteristic of tropical and sub- 
zones, C. marylandica flourishes on the banks of 
of Geneva. As it is essential to get rid of the 
evidence of Taxodium, if we are to suppose this former 


climate followed the present natural laws, 1 shall refer to 
some remarks by Lesquereux upon the nearly allied red^ 

^^describing the pliocene plants of California, he 
eludes that they are related to Ac present flora of tl^ 
Atlantic slope, and not to that of the 

for their destruction on the eastern ^de by the pwewd 
agencies of glacial action, marine submersion, and long- 
sustained volcanic cataclysms. When the^ nad c^sed 
the sheets of water between the Missouri River and the 
Rocky Mountains and the mountains themselves pre- 
vented the old flora from again occupying the Western 
area. Some of the pliocene species, however, were pre- 
served through the glacial epoch in California, but modi- 
fied, for the most part, by the cold conditions they had 
undergone. " The two species of Sequoia— one the more 
predominant, the other the more remarkable, of the flora 
of California — are evidently also remnants of the plio- 
cene. S. which in all probability covered the 

higher slo|)es of the mountains of that epochs has been 
destroyed everywhere, except in some deep valleys. . . 

The other, S. sempcfuirens, left here and there, has again 
taken the ascendency under more favourable physical 
circumstances. Its present distribution explains its pre- 
servation until the present epoch. According to Prof, 
Bolander, “the distribution of the redwood depends upon 
sandstone and oceanic fogs. Where either one of these 
conditions is wanting there is no redwood. The redwoods 
begin in the northern part of Monterey County, in 
isolated groups, in deep, moist canons. A short distance 
south of Monterey City, on the Monterey Bay, a white 
bituminous slate sets in, and extends nearly to Pajaro 
River. On this no redwood is found, but Pinus msignis. 

At Pajaro River, eight to ten miles from the ocean," they 
set in again, and extend to nearly twenty-eight miles 
south of this city (San Francisco), either in deep canons, 
or in groves extending over several ridges eastward, as 
far as the fog may reach. Then they continue in similar 
localities to latitude 42^, the state boundary.” 

The existing allied species with.stood a glacial period in 
California ; there is no improbability in supposing that 
older and extinct species may have habitually supported 
a cold temperature. It appears that they belong to a 
very old type, now confined to a limited area, and be- 
coming extinct, at whose survival we cease to wonder 
when we reflect that individual trees have been calcu- 
lated to be 3,000 years old. To pass through the life of 
such a species, an enormous period must be required, for 
only 100 generations might carry us back 300,000 years, 
with as little modification as an annual plant might 
undergo in 100 years. The sandstone soil and damp sea 
fogs required by them in their native habitat, may explain 
the difficulty in getting them to grow under cultivation 
except in comparatively warm latitudes — and it is upon 
plants under cultivation Hcer’s estimate in Europe is 
based— but lessens our surprise that they should have 
existed in (^rcenland or fartlier north during the eocene 
time. 

Apart from Taxodium, therefore, there is every evi- 
dence, in the disappearance of temperate forms and the 
preponderance of conifers of boreal type, that, as at the 
present day, there w'as a natural and progressive decrease 
of temperature to the north between Grinnell-land, 
Spitzbergen, and Greenland. 

In the next place I would call attention to the possibility 
that the respective temperatures thought to be requisite 
for the growth of such associations of plants as are found 
fossil in these various lands may be in excess of the 
minima which would have sufficed. If this were the 
it would of course remove to a slight extent an 


case, 


argument I have just brought forward against the miocene 
age of the deposits. One of the conditions peculiarly 
favourable to the growth of trees in northern latitudes is 
the protracted length of the summer days, and it is an 



NATURE 


{Dec. 12 , 1878 


S28 


afcatalu^ fkct that they require less heat in latitudes 
abm otpdng to this rapid lengthening of the days, 
iThe chemical actiim of the* sun’s rays seems in some 
way to compensate for feeble warmth, and vegetation 
leit^ves more impulse from the presence of the sun than 
from temperature in the shade. As examples of this, 
pe Candolle^ mentions that Fagus sylvaUica exists 
in the north with a less temperature than it can sup- 
port elsewhere ; and that the limits of growth of barley 
prove the point conclusively. 

It appears certain, according to De Candolle, that in 
very few cases has even intense cold, during natural periods 
of rest, any injurious influence upon plants, and that their 
northern limits are not determined by excess of cold but by 
want of heat. The destructive agents are late spring frosts, 
or premature heat followed by chills ; and so fatal are 
their effects that one week in May has killed entire stocks 
of sub-tropical plants which had stood considerable frost in 
winter. There is no doubt that many plants would grow 
in much colder latitudes if the temperatures of each 
month were cyclically regular. Fraxinus excelsior^ L.,* 
supports great cold, especially when accompanied by 
fogs, and penetrates as far north as 64°. Ilex aquifolium^ 
L., reaches latitude 62° in Norway, and, like Abies, is 
limited in range, not by excess of cold, but want of 
heat. Evonymus europceus^ L., is found just within 60°, 
and must occasionally suffer intense cold. But perhaps 
the well-known Chameerops humilisy L., affords the most 
striking familiarly-known instance of capricious distribu- 
tion. It is indigenous to Nice in latitude 40°, yet it is 
not found anywhere in Italy, with a trifling exception, 
until Calabria is reached. Under cultivation it bears a 
very considerable amount of winter frost, the limit of 
which I have not ascertained, nor the minimum it en- 
counters at Nice. I merely mention these instances as 
indicating possible sources of error, for were Cham asrops 
extinct and found fossil at Nice, we should infer from it, 
with every appearance of probability, that the tempe- 
rature of Nice had been the same as that of Sicily or 
Granada, the more normal homes of the palm. 

One of the most remarkable facts connected with Alpine 
or Arctic plants is the length of time they can endure the 
absence of light while they are covered with snow, and 
when thus protected they would be unaffected by even 
Arctic cold. Evergreens, as we see by the Alpine rhodo- 
dendron, are equally unaffected, and 1 have in Switzer- 
land seen laurels, bays, and acubas shrouded in snow 
for many weeks without injury. I will mention but one 
other instance of the extent to which trees wdll sometimes 
bear cold, quoted by Herschel.^ the valley of the 

black Irkut, in Siberia, Atkinson found a ravine filled 
with ice, and with large poplars growing in it, with their 
trunks imbedded 25' in snow and ice, while the branches 
were in full leaf. Around each stem w’as a hollow of 6" 
thawed and full of water.’' Besides mere heat and cold 
there are many influences known and unknown which 
limit the range of plants. The distribution of the vine is 
a case in point, for it is well kown that in historic times it 
was extensively cultivated in England, N ormandy, and 
parts of Prussia, in which it will no longer ripen its fruit. 

While the winter temperatures in these Arctic regions, 
if accompanied by snow and fogs, may have been of 
extreme severity, the summer temperature need not have 
been high, for the present Arctic and Alpine plants, 
•including roses, species of Betula, Salix, Empetrum, 
Vaccinium, and conifers need but little heat. 

Having attempted to show that the amount of heat 
really required was not so large as has been imagined, I 
will endeavour to prove that it, even upon Heer’s as- 
sumption, might easily have been furnished by physical 
causes which we know did, in all probability, exist in 

De Candolle. “Gdog. Botanique,” vol. i., 1S55. 

« Examples used by De Candolle. 

3 “ Physical Geography,” p. 312. 


eocene time, and were quite indepci^cnt of astronoim!» 
cal causes and change in the position of the, earth’ 4 
axis, of which there seen^ to me no proof whatever, 
geological or otherwise. At least, to oualiiy this assertion^ 
if such have existed in the past, mere is no need to 
invoke them in this particular case. Central heat may, 
of course, be dismiss^ as having had too little influence 
I in eocene time to be appreciable. 

We may roughly estimate, on Hcer’s basis, that the 
average temperature between the latitudes and longitudes 
of England and Iceland was not more than from 15® F. 
to 20® F. warmer in eocene (or miocene of Heer) times than 
it is at present, and we may assume also on the evidence 
we possess that the present climate would permit any of 
the eocene floras, supposing they still existed, to grow in 
latitudes not more removed from those in which they are 
found than 15® to 20® farther south. For example, the 
English eocene flora could now exist in Madeira, the Ice- 
land eocene flora in the Isle of Wight, that of Spitzbergen 
in Sweden, and that of Grinnell-land in Northern Norway. 
We have therefore to seek for some cause adequate to 
produce a difference in the temperature of Greenland, for 
instance, equal in degree to that of 20® F. or 20° latitude 
as a maximum. Following upon a map the isotherms of 
the 70th parallel, we see that Prince Albert Land has a 
temperature of but 5® F., w'hilst Lapland, in the same 
latitude, has one of 32® F. There is evidently here a 
cause at work capable of influencing the temperature to 
the extent of 27® F. ; therefore a more powerful cause 
th.an is required. The same map shows us obviously 
j that this agent is the sea. Wherever the Arctic waters 
find egress or penetrate the land, the isothermal lines 
around the Pole are deflected south. In like manner 
the line denoting the limits of trees is in many places 
pushed back more than 10° S. by the ice-laden water 
flowing from the Arctic Ocean. From Lapland to 
Siberia it is, except for a short distance, within the 
Arctic circle, principally within the 70th parallel. Near- 
ing Behring’s Straits it is sharply deflected south 
by the Polar Sea, but away from its influence, it as 
suddenly rises and again (North America) far overlaps 
the Arctic circle, until it once more comes under the 
influence of the cold seas and channels penetrating south 
into Hudson’s Bay, which drive it to below the 60th 
parallel. Avoiding Greenland, it includes part of Ice- 
land and the whole of the North Cape, owing to the 
influence of the Gulf Stream. The influence of this 
warmer w'ater, cold as it is here, is no less remarkable, 
for, by merely shutting off the Arctic currents from close 
proximity to the shore, it enables trees to grow on the 
coast, and at a point on the Arctic circle between Iceland 
and the Norwegian coast, raises the temperature, accord- 
ing to Herschcl, full 20"’ above that which is normal to 
the latitude.* 

VVe thus see that the limit of trees enters the Arctic 
circle wherever the land has a great extension south or 
where the Gulf Stream raises the temperature, but that it 
especially shuns wherever the Arctic waters penetrate 
the land, even in the smallest gulfs or bays. The lands 
between Hudson’s Bay and Davis’ Straits, cut up by 
water, and the islands in the Arctic Ocean surrounded 
by water, are intensely cold and destitute of trees — 
almost of vegetation. The cause of Greenland’s being 
shrouded in ice is its unknown and exceptional extension 
towards the Pole and the increased height of land in its 
northern portion. These appear to be necessary condi- 
tions of such complete glaciation as we there see, as 
shown by the absence of an ice-cap in Grinnell and other 
equally northern lands. The present condition of Green- 
land is wholly abnormal, and, presenting such unusual 
conditions, has heightened the astonishment felt when 
the former mildness of its climate became known. 

If we were able to shut off from the Atlantic the enor- 

» “ Physical Geography,” p. 232. 
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mous Arctic curreots which chill it, we should produce at 
oace a greater increase of heat than is requiiod by the ; 
doras. If, further, we impinged the Gulf Stream UpOtt 
Its shores, without cooling it down by floating iceb<^gs { 
upon its back, we might be able to induce at least an even 
more temperate vegetation to grow there. 

Water IS thus seen to be the great factor in distributing 
heat and cold in northern regions, and not land, as has the' relics of a flora, mtc our prmHi. A»v*Iw .1... 
been generally taught Humboldt believed the rigorous adapted to bear a rigorous clin^ and colour 
chmate of America to be due to high land stretching to this by the abundance of McQintockia, about 

the Pole ; Lyell taught that with great polar seas and an whose affinities .. _ * _ lora* fmbm, merely 

excess of land at the equator, the hottest conditions requiring the protecting cover of snow aiiaaea*>tog during 
possible on the globe would be produced, and that with winter. Finally, I believe that a ccmjpaiutiveiy s%iit 
land at the Poles and a great equatorial sea, the coldest change in the relative distribution of land and water* mck 
conditions would ensue. A study of the isothermal as I have described, would alone account by itself for 
lines leads to the contrpy belief that the presence of any fluctuations of temperature, of which we have any 
« ” ice capped as Greenland is, record preserved, in, at feast, thetertiaiy rocks, 

but it is worth consideration, whether wito channels 
still than those we now possess — some flowing from a 
more easterly point, so that our land might form the 
western coast of such a current-^would not produce a 
glacial epoch, intensified by the al»ence of the Gidf 
Stream when there was no connecting isthmus (of 
which there is evidence in recent days) between the two 
Americas. The present distribution seems, at all events, 
one productive of more than average cold, as we become 
aware through the geological record, for the many and 
wide-existing channels conduct the Arctic waters south, 
and lower the general temperature of the ocean e\'en to 
th* Tropics. j. Starkie Gardner 
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would be less productive of cold than a polar bcean with 
free exits, for air has not the distributing power pos- 
sessed by ocean streams, and when these are ice-laden 
the effect is still greater. 

It only remains to call attention to such proof as we 
have, that these conditions really did exist in eocene 
time, and that the Arctic currents were actually shut off 
from the Atlantic in those days by continuous land which 
connected the two continents of Europe and North 
America. In the eocenes of Europe and North America 
ue have evidence of a great, and, comparatively speak- 
wg, sudden rise of temperature, and this was followed in 
due course by a mingling for the first time of the floras 
and faunas of the two continents. That there was land 
communication to the north is further evidenced by the 
occun-cnce of types of bath kinds in the floras now 
found upon the spots on which they gi-ew. In further 
support of thi^, theory we have the fact that no trace of 

found in the 

fhl? of strata remaining showin" 

that these latitudes were then occupied by dry land. 

I may assume that these conditions really did 
k “,“i? outlets into the Atlantic^wcre 

airf ‘k® delation of the present sea-bed between 60“ 

fni^ o'on now shaJlowe?) 

into land of moderate elevation; with or without nro- 
on^tions south to the 50th latitude; and the north 
®n*^*no''fiod, a temperature would ensue 
more than adequate to support all the plants yet found 
w™ m? nnoccne Arctic bel. Thf S 

nor^h^nf H ‘ SreMeit heat wiould be far 

w^s tdf ennlTf k tlie southern hemisphere 

Turfare rn currents rising to the 

locked ’sea nn off P‘‘‘ut‘ually a land- 

JocKea sea, cut off from southern cold by the tronirs 

r"ff i?"" heuted l/tl e s^n' ke 

evorwlimer'preWoKriSfe d 

growths of Glelchenia an'd c^adr ^ 

It does not necessarily follow that cold did *1, 

by the evidence. o es is mduced in the port and starboard ends of deck beams aVd 

port and starboard sides of ship while steering east, and 
remaining for some time after she has been turned to 
north. 

In the Admiralty Compass Manual” Gaussin’s warn- 
ing IS given with reference to the direction of swinging, 
in correcting the compass by magnets according to Airy*s 

* Keing an abstract of- a Communication by Sir Wm. Thomson F.R S to 
Section A ot the Untish Ass uuti )n at its Ia.st ii.ect.ng (f)ublm). ’ ‘ 


OJV GAC/SS/N*S WARNING REGARDING THE 
SLUGGISHNESS OF SHIP'S MAGNETISM^ 
Practical Ritle and Caution 

I. A FTER steering for some time on westerly courses 
expect— 

r. (rr) Westerly error if you turn to the north • 

1. W Or easterly error if you turn to the south. 

expect— ^ easterly courses 

2. (a) Easterly error if you turn to north ; 

5^1 westerly error if you turn to the south 

The diagram representing case i (a) illustrates the 
ph\sicdl explanation, n and s representing the north and 



-rr-' t.*xv, tviutllGC. 

as at pre ent seem "k under the same laws 
American area ^ ® .supposition, since the 

to, account probably of thrmmn alid 

rfrtSvHlf eaX‘* 

eapituiate. I believe the evidence to be in favour 
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first method. In the Reports of the Liverpool Compass 
Committee and in Mr. Towson’s ‘‘Information for 
Masters and Mates regarding Ship’s Magnetism,” in- 
stances of perplexing changes in the compass are given, 
and are referred to the same cause. The “ sluggishness” 
of ship’s magnetism, according to which it depends 
generally in part on the influence experienced some time 
before the time of observation, and not wholly on the 
influence at the time, seems to have been first definitely 
noticed and discussed scientifically by Sir Edward Sabine 
in his analysis of the results of the magnetic observations 
in the Antarctic Exploring Expedition of Sir James Ross 
in the Erebus and Terror^ in the years 1840-41. 

The practical rule and caution given above is of great 
importance in the navigation of iron ships. The amount 
of the error which may be found cannot be predicted for 
ships in general, nor for any particular ship except after 
much experience and careful observation. A small effect 
of two or three degrees,^ such as that referred to in the 
Admiralty Manual as found in M. Gaussin’s experience, 
may be observed in the course of quietly swinging a ship 
by hawsers or steam-tugs. If the ship under way is 
steamed round on the different courses the amount of the 
“Gaussin error’’ may generally be greater than if she 


is hauled round by warps ; but we must not be sure 
that it will be so, because the shake of the screw which 
enhances the magnetisation on the east or west courses 
rmy shake it out again before the observation is made on 
thie north or south courses. 

A good practical rule in correcting the compass is, after 
having got it quite correct on the north and south courses, 
correct just half the error which is found after that on the 
south and north course, in the regular swinging of the 
ship. 

The warning at the head of this article is particularly 
important for ships of war after firing guns when on 
easterly or westerly courses ; if the course is then changed 
to north or south, and particularly if, after the firing, the 
change of course is efiected under canvas, without the 
shaking of the ship’s magnetism produced by the engines 
and screw. 

The warning is also very important for ships steaming 
through the Mediterranean eastwards or westwards, and 
then turning south through the Suez Canal or north 
round Cape St. Vincent ; and for ships steaming east- 
wards from America and then turning northwards or 
southwards into St. George’s Channel. 


MA THEM A TICAL DR A WING INSTRUMENTS ^ 

TN his preface the author states that we nowadays cx- 
pect to find somewhere in print an account of the 
little mysteries of any p.articular art, and that partly with 
the hope of enabling this expectation to be fulfilled, and 
partly to meet the constant inquiries made respecting 
certain of the more complicated instruments manufac- 
tured by him, he has written his book. The author offers 
as an apology for any shortcomings in his work, that he 
is conscious his po^^crs are greater with the lathe and 
file than in the ways of gentle ihetoric. In our opinion 
this is unnecessary; we would rather have had the file ' 
marks more distinct, and the technical details of con- 
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even if of the most improved form, can only be acquired 
with very considerable practice ; much time and temper 
may be saved by the use of good instruments, and there 
is nothing particularly meritorious in the production of 
good work with bad instruments if good ones are within 
bis reach. 

Of the more complicated instruments ne.xt described, 
some must be regarded rather as mechanical curiosities 
than of every-day use ; others, however, are indispensable 
where accuracy and the saving of time arc of importance; 
as chief among these we select the eidograph and plani- 
meter. A plan can be reduced or enlarged by dividing it 

* Much greater effects than this arc actually found in the cases of gun- 
jgi^tice and of long steaming on easterly or westerly courses referred to 

® “Mathematical Drawing Instruments,” t>y William Ford Stanley. 
(London : E. and F. N. Spon, 1878.) 


struction not so carefully polished out in the work before 
us as in the well-finished instruments for which the author 
is so \vcll known. The drawing instruments in most 
common use, pen, compasses, and dividers, arc first de- 
scribed, and the patterns most recommended arc illus- 
trated ; the type of these instruments now in use seems to 
meet all requirements, and if of the best quality, appears 
to require little or no improvement ; the needle-point, 
however, shown on p. 34 (Fig. i), adapted to compasses or 
pricker, is an improvement in steadiness on the old form, 
which was alw'ays liable to a little play. The earlier 
chapters will probably be of use to the beginner in facili- 
tating his choice of the requisite instruments for his 
work, but he mu:>t recollect that dexterity m their use» 
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I into small squares and filling the details contained in 
each square into the corresponding squaics ruled on 
the sheet prepared for the copy. This is a tolerably 
rapid process when the plan is simple in character, and 
with the help of proportional compasses a good draughts- 
man may attain considerable accuracy, but for a compli- 
cated plan or where great exactness is required, either the 
pentegraph or eidograph is indispensable. The author 
justly expresses astonishment at the little use at present 
made of the eidograph as compared with the pentegraph ;. 
the latter as made in this country appears for large work 
a most clumsy contrivance, offering much unavoidable 
resistance to motion, and even if made on the most im*^ 
proved Continental pattern is much less handy than the 
former. The eidograph, as improved by the author, is 
shown in the cut (Fig 2). 
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The main bar is supported and turns on the pivo 
carried by the triangular weight ; its position with resped 
to the pivot is adjusted by sliding longitudinally in the 
box fitted with clamping screw and vernier. On vertical 
pins at the ends 01 the main bar turn the two equal 
pulleys shown ; attached to these on their under sides are 
small boxes also fitted with verniers for the longitudina’ 
adjustment of the two transverse bars. On the similarly 
situated ends of the transverse bars the tracer and penci 
point are carried. When the permanent adjustment o 
the instrument has been made the transverse arms are 
parallel, and the pulleys being of equal sizes any rotation 
given to one communicates an equal rotation to the other 
by means the flat steel band passing tightly round both 
thus the parallelism of the arms is maintained in any 
position. If now the temporary adjustments are so made 
that the ratio of the two parts into which the axis of the 
pivot divides the main beam is equal to ratio of the 
lengths of the corresponding transverse arms measured 
from the axes of the pulleys to the pencil and tracer, it is 
evident that each of those latter is at the apex of a similar 
triangle, and that the line joining them passes through 
the axis of the main pivot. Thus the path described by 
the pencil point is similar to that described by the tracer. 
The graduations on the bars provides the means of 
setting the instrument in the required ratio. In the old 
form the distance between the axes of the pulleys was 
divided into 200 equal parts, the graduations reading each 
way from the centre. The transverse arms were made 
of equal length divided into 200 parts, also reading 
eaeh way from the centre. For enlargement the setting 
would be on one side of the centre in each of the three 
bars and for reducing on the other side. In the improved 
form shown the tracer and pencil arc made interchange- 
able, and thu-^ the graduation on one half only of each 
bar is required, while at the same time part of the half 
arm, j’>, is dispensed itli, making the instrument more 
handy. In the figure the instrument is set for reducing. 

The setting is obtained as follows Let — . be the ratio 

A 

of the scales of the original and reduced plan, and x 
the reading on the graduations, then for the similar 

triangles we have , or a* = 100. The 

100 -fa* A A ’j- 

chief improvements introduced by the author in the con- 
struction of the eidograph consist in making the pencil 
and tracer interchangeable, which is a considerable sim- 
plification, and the introduction of the small roller under 
the larger arm of the main beam. The improved instru- 
ment is stated to be capable of making a reduction down 
to one-eighth, while the old form certainly became un- 
manageable at anything beyond one-third. 

There is perhaps no instrument whose true value is so 
little known in the drawing-office as Ainsler s Polar 
Planimeter. The accurate measurement of an area 
bounded by curved or irregular lines is daily required ; 
and although this can be effected readily and correctly by 
the aid of the polar planimeter, it is usually laboriously 
performed by cutting up the area into triangles whose 
areas are separately determined, or by the measurement 
of ordinates. 

The instrument may be described with the assistance 
of the figure (Fig. 3). The weight retaining the pin below 
It at a fixed point, forms the centre about which the more 
distpt arm revolves ; to the other extremity of this arm 
is pivoted a rod carrying a tracing-point at its free extre- 
mity.^ A small roller is mounted on this rod so that its 
axis is in a line passing through the tracer and pivot at 
Its ends. The roller is provided with a thin projecting 
cage and is retained in contact with the paper and free 
to rotate on its axis during any motion given to the in- 
The rotation of the roller is read off from the 
Sjaduations on its rim by means of a vernier, the number 

wnole revolutions being shown on the small dial driven 


by a worm wheel and screw-pinion on the roller-axle. 
Any motion on the surface of the paper that is given to 
the point of contact of the roller is resolved into two 
components, one at right angles to the axis of the roller 
which is recorded by* the dial and vernier readings, and 
the other parallel to the axis which is a sliding of the 
roller longitudinally, and is not recorded. To measure 
the area inclosed by a boundary line as shown in the 
illustration, the tracing-point is adjusted to any point of 
the boundary, the dial and wheel arc then read off; the 
tracing-point is then carried round the boundary-line, 
carefully following it throughout until the starting-point is 
again reached. The dial and roller are then read off, and 
the difference of the readings gives the actual area in 
square inches, or any other units for which the instrument 
has been graduated. We may now attempt an explana- 



tion of the principle of the instrument. Consider first the 
motion of a straight line parallel to itself. The motion 
of the centre of the line is compounded of a motion at 
right angles to it, and one in the direction of its length. 
The area passed over by the line is equal to its length 
multiplied by the distance travelled by the centre at 
right angles to its length. 

If, however, the line be moved, not parallel to itself, 
but into any other position, it could have been made to 
reach this position by first moving parallel to itself until 
its centre reached its new position, and thus, by a rota- 
tion of the line about its centre as a fixed point, it could 
be made to assume the position sought. If a figure re- 
presenting this be drawn it will be seen that, when the 
movement is small, the area passed over by the line is 
approximately equal to its length, multiplied by the per- 



pendicular distance traversed by its centre, as before, 
and that, when the movement is diminished indefinitely, 
the area described is in the limit equal to the length mul- 
tiplied by the perpendicular distance traversed. Now let 
a roller be mounted at the centre of the line, so as to 
rotate about it as axis, and let it be so graduated on the 
rim that the length of one division, multiplied by the 
length of the line, is equal to a unit of square measure. 
Then, as the line passes from one position to another, 
parallel to the plane of the paper, the roller will record 
he sum of the separate infinitesimal moycmenls of the 
-ine at right angles to its length, and will thus, by the 
graduations on its rim, read off, say, at the point of con- 
:act with the paper, give the area passed over by the 
ine. Let / = the length of the line, « the perpen- 
dicular distance travelled by the roller. Thei», in the 
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limit, / «= the element of area described. In passing 
over a finite area this will equal J Idx Ix^ where x 

is the whole distance recorded by the roller. If now the 
roller be mounted at a distance r from the centre of the 
line, in traversing the element of area as before, it will 
first record Idx 'va its motion parallel to itself, and then, 
as the line turns about its centre, it will either add or 
subtract from that reading an amount corresponding 
to the arc of the circle of radius r, through which 
it turns; the roller will thus show ldx±rdBy 
where dS is the small angle turned through. In 
traversing a finite area this will record I x ± r 6 
where B is the angle between the initial and final positions 
of the line. It is now obvious that if the initial and final 
positions of the line are parallel or coincident, the area 

E assed over by the line will be equal to the area recorded 
y the roller, even though it were not mounted on the 
centre of the line, as the second term in the expression 
just given vanishes. Returning now to the illustration, 
we see the line represented by the rod carrying the roller, 
its two extremities being the tracer and the axis of the 
pivot. Assume that the tracer is placed at the extreme 
right of the area to be measured : by moving it to the 
extreme left the roller is made to record an area dif- 
fering by ± r d from the whole area between the initial 
and final positions of the rod, and bounded by the portion 
of the circle described by the further extremity of the 
rod and by that portion of the boundary of the area tra- 
v^ersed, rand B having the meanings previously assigned to 
them. Let the tracer be now carried round the boundary 
back to its starting point on the other side of the area ; the 
roller will now revolve the reverse way, and will subtract 
from its previous reading an area differing by j^rB 
from the area contained between the two positions of the 
rod, the arc described by the pivot and the portion of 
•boundary traversed. It is now apparent that the reading 
of the roller gives the difference of these areas, which is 
that of the figure required (Fig. 4).^ A different form of the 
polar planimeter is shown in the second illustration, and 
is provided with an adjustment for varying the effective 
length of the arm carrying the tracer, by which means 
the dial and the graduations on the roller arc made to 
show the area to different scales. Mr. F. J. Bramwcll 
was, we believe, the first to publish an intelligible de- 
ccription of the planimeter. This the author refers to, 
but has rendered it incomplete and far from lucid by 
condensing it ; we would, however, refer him to a short 
.account of the instrument published by Mr. F. P. Purvis 
in the Philosophical Magazine for July, 1874. 

With this sketch of two of the most important instru- 
ments described by Mr. Stanley, we must conclude our 
notice of his book. We hope the publication of the new 
Nedition may lead to a more extended employment at 
least of these, and that the favour now shown throughout 
India and the Colonies, as well as England, for the in- 
struments manufactured by the author’s firm may be 
sufficient inducement to keep them up to their present 
high standard. 

~~ 'notes 

The announcement that Dr. W. B. Carpenter is about to 
r tire from the post of Registrar of the University of I.ondon 
will be received with general regret. He has filled the office 
'for twenty-three years. 

Prof. Marey has been elected to fill the place of the late 
Claude Bernard in the Section of Medicine in the Paris Academy 
•of Sciences. 

The tenth annual report of the U.S. Geological and Geogra- 
q)hical Survey of the Territories, in charge of Prof. Hayden, ^^ill 
be ready for distribution in a few weeks. The re]X)rt has been 

' * It ia here assumed for simplicity sake that the FO 
.motion of the loUet is reversed are at the extreme nght and left of the ngnre. 


in type nearly a year, but has been delayed on account of the 
engraving of the plates. I'hese are now completed and the 
report will be issued at once. It contains 546 closely printed 
pages octavo, with eighty plates, sections, maps, &c. Fifty of 
the plates illustrate the remarkable cliff dwellers in Southern 
Colorado and Northern New Mexico. This is the last annual 
report pertaining to Colorado and contains a very interesting 
series of chapters on the geology of that remarkable country. 
On the whole this report will prove one of great popular interest 
and ought to have been published in great numbers. Only 4,500 
copies have as yet been ordered. About 250 pages of the 
eleventh annual report of the field work for 1877 are in type at 
the Public Printing Office. This will contain a detailed descrip- 
tion of the geological and geographical features of Southern 
Wyoming and Idaho. I'lie reports of Sir Joseph D. Hooker 
and Dr. Asa Gray will give this volume a high character as well 
as great popular interest. 10,000 copies have been ordered by 
Congress. There will be very extended geological reports by 
Messrs. Endlich, White, St. John, and Peale, and geographical 
reports by Messrs. Gannett and Wilson, and special reports by 
Leidy, &c., &c. 

Various items on electric lighting are to hand. It Ls tele- 
graphed from Washington, December 7, that Mr. Edison’s 
application for a patent for his electric light has been favour- 
ably passed by the Patent Office, and that the letters patent 
were to be issued on Tuesday. The Journal of the Society of 
Arts for December 6 contains a useful rlsuml of the practical 
application of electricity to lighting purposes, by Mr. J. N. 
Shuolbred. A new system of electric lamp has been invented 
in Paris and will be experimented on shortly in public. The 
carbon rods are four in number, as in llie Rapieff system, but 
instead of crossing at an angle they are arranged in two parallel 
lines. The consumption of carbon for electric lighting is in- 
creasing so rapidly that M. Cane, the well-known Paris maker, 
is extending his works. He is manufacturing now at the rate 
of 2,000 meters a day. The electric light illumination has been 
prolonged, by a vote of the Municipal Council of Paris, up to 
January 19, for the Avenue de J’Opera and the front of the 
Legislative Palace. The city engineers have received orders to 
prepare, during the interval, a report on the several systems 
which arc now in operation or may be proposed. 

The New York papers report that Mr. Edison has stated that 
he has made an improved receiver for his telephone by means of 
w'hich persons standing 15 feet from the instrument cun hear a 
whisper uttered miles away. 

After the masterly w’orksof Tschudi on “ Animal Life in the 
Alps,” and of Hecr on the History of Vegetation in Switzer- 
land,” another w'ork likely to be of high value is announced,— H. 
Christen the plants of that country — “ Das Pflanzcnleben in der 
Schweiz.” The interest of the work is all the greater that 
Switzerland contains on its narrow area nearly all the diversity 
of plants which grow in middle and northern Europe. Many 
years’ research of the author in the field, his previous works on 
separate parts of the Alp-;, as well as his connection w’ith the 
botanists of Europe, have en ibled Dr. Christ to publish a work 
which may be expected to range with those above-mentioned. 
It will appear in four fascicule.-, with many illustrations, and 
four maps of vegetatle zones, one of which, the distribution of 
grapes and of several plants of the Fohn and lake regions, will 
appear this month. The whole work will be finished about* 
the spring of 1879, the first half fascicule having just appeared. 

A NEW Botanical Society has just been formed at Munich, 
the president is Prof. Robert Hartig, and the vice-president 
Dr. Arnold, an eminent lichenologist. 

Herr Albert KlTteks, an eminent scidptor at Bonn, has 
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iiist finished the model of a statue to be erected in memory of change of temperature, from 85* to 42* F„ that more than 100 


Prof. Jacob Noggerath, the well-known mineralogist. 

The Chinese are about to commence the erection of a line of 
telegraph from Tientsin to Taku at the mouth of the Pci-ho, and 
also to make the necessary surveys for another line between 
Tientsin, Paoting-fu, and I’eking. 

According to the Colonies and India^ the surveyor, in making 
a survey of the new road at Mohikinui, in Buller County, New 
Zealand, struck a coabseam five feet thick at a distance of only 
two miles from the township. The coal is bituminous and 
excellent in quality ; it is, moreover, easily accessible and can be 
brought to the port at a very small cost. 

The Council of the Society of Arts have"addressed a memorial 
to Lord Salisbury asking him to request her Majesty’s Ministers 
abroad to collect information on the system of technical and 
industrial education in foreign countries, in continuation of what 
was published in 1868. Lord Salisbury has promised to give 
the matter his consideration, though e think this is rather an 
unfortunate time to address the P orcign Secretary on so peaceful 
a subject. 

In reference to the statement that Sir William Armstrong 
has employed electricity, generated by water power, a mile and 
a half distant, to light his picture gallery, and that he proposes 
to use the same force to turn machinery about his hou^e, Mr. 
D. K. Jones sends us a copy of a letter sent by him to the 
Australasian^ October 25, 1870, in which, referring to the 
phenomena of dynamic electricity, he states that it is evident 
that motion may be transformed into electricity, and %'ice versd. 
He suggests that wc may have here “the means of utilising the 
motions of the air and of water, which, for v ant of means of 
transmission. Lave been hitherto allowed to run to w’aste. 
Various methods of converting, transmitting, and utilising force 
will readily suggest themselves as a combination of these n ell- 
known facts. While ive have such superabundant constant sup- 
plies of force it is not right that the stores of Nature should be 
ransacked.” 

The Times of Monday contains another letter from Dr. 
Schliemann, giving an account of his further excavations on the 
site of Troy. lie hJis succeeded in exploring much of the 
remains of the ancient structures so that the plan can be very 
distinctly traced. Dr. Schliemann himself left London on 
Monday for Paris, and intends to recommence work on March i. 
A number of the objects found during the last explorations have 
been deposited in the South Kensington Museum, where they 
will be exhibited. 

The Midland Naturalist, we are glad to sec, has con- 
cluded a successful first volume. Its past twelve numbers 
contain many papers of value, both on local and general 
scientific matters, and its conduct is creditable to its editors 
and to the many societies of which it is the organ. The 
December number contains a carefully comiiiled index, which 
must be a great comfort to those in search of any paper or 
subject in the volume. Several good contributions are 
promised for the next volume, and we trust that the journal will 
rweive every encouragement from the members of the socie- 
ties it represents, and that its conductors will strive to make it 
thoroughly representative of the science of the Midlands. 

A CORRESPONDENT “ R. C. J.,” writes as follows from Driefon- 
teiu, Heilbronn District, Orange Free State, South Africa, under 
date October 14 : — “Our last winter was dry throughout, and 
unusually cold, that is, June, July, and August, and on August 
3 a piece of country in the Transvaal, about seventy or eighty 
miles north of this part, and on the road from this to Pretoria, 
about fifteen or twenty miles wide, and perhaps the same in 
length, was visited in twenty-four hours with such a sudden 


I bodies of dead Kafirs, besides oxen, were found as if killed by 
the sudden abstraction of caloric. There was no wind or rain, 
but a fall of snow. The land is about as high as this, about 
4,6cx) feet.” 

Excavations are now in progress on the Limburg, in the 
Bavarian palatinate, which will lead to important results for 
prehistoric investigation, inasmuch as they arc directed to the 
elucidation of the much contested question regarding the con- 
structors and former inhabitants of the Ringwall near Diirkheim. 

La Semaine Franfaise is the title of a new weekly French 
paper published in London for English readers, and which is 
meant to appeal “ to all those who wish to read good French in 
the way in w hich it is most likely to be read with interest and 
profit.” The number before us is well selected as to contents, 
and contains news of French matters and expressions of French 
opinion in various det^artments. A small amount of space, we 
are pleased to see, is devoted to science. 

Dr. Rae writes that at about 14m, past midnight of December 
5-6, whilst there was bright moonlight, he observed a meteor of 
intensely bright and white light passing obliquely dowmwards 
from west to cast. It was first noticed almost directly below the 
w'estern foot of Orion, and disappeared when slightly to eastw'ard 
of Sirius, having passed at 3® or 4° of arc below these stars. It 
w^as spherical and apparently of 6' or 8' diameter, with a fiery 
red tail four or five times that length. 

An earthquake occurred in Scotland on Tuesday morning last 
week at Balnacara and other parts of the district of Loch Alsh* 
on the west coast of the county of Ross, opposite the Isle of 
Skye. The shock was very marked, the tremulous motion of 
the earth being distinctly felt, and the houses shaking violently 
At Balnacara the shock occurred at 5 o’clock, and at Plocton, 
five miles distant, betw^een 7 and 8. 

An Indian pajier states that in the Ferozepore district the rise of 
the Sutlej has once more broken the head-works of the inundation 
canals, and over 100 square miles of country are under water. 
The damage done to properly has been great, but on the other 
hand a quantity of treasure has been uncovered by the floods in 
the old fort of Mouidote, a few miles from Ferozepore. 

Mr. Cornelius Walford has reprinted in a separate form 
his elaborate and valuable paper on “The Famines of the World, 
Past and Present,” read in March last before the Statistical 
Society. 

The Eleventh Annual Report of the Trustees of the Peabody 
Museum of American Archaeology and Ethnology to the Presi- 
dent and Fellows of Harvard College is an unusually interest- 
ing one. The description of the new museum buildings at 
Cambridge is very full, and illustrated w ith plans and a photo- 
graphic view ; the building seems admirably adapted to the 
purpose for which it is intended. Besides an account of the 
additions to the Museum and the w'ork donc^since the last Report, 
the present publication contains the follow ing papers ; — “ Second 
Report on the Implements found in the Glacial Drift of New 
Jersey,” by Dr. C. C. Abbot ; “ The Method of Manufacture of 
several Articles by the former Indians of South Carolina,” by 
Mr. J’aul Schumacher; “Cave Dw'ellings in Utah,” by Mr, 
Edward Palmer ; “ Notes on a Collection from an Ancient 
Cemetery in Southern Peru,” -by Mr. J. H. Blake; “ Archieo- 
logical Explorations in Tennessee,” by Mr. F. W. Putnam (this 
long and amply illustrated paper is separately reprinted); “Obser- 
vations on the Crania from the Stone Graves in Tennessee,” by 
Mr. Luoien Carr; “ On the Tenure of Land Among the Ancient 
Mexicans,” by Mr. A. F. Bandelier. Besides Mr. Putnam’s 
paper most of the. others are accompanied by numerous 
illustrations. 
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In a note on ‘‘Colonial Grasses as Paper-making Materials,” 
the Colonies and India suggests the possibility of utilising some 
of the coarse grasses which grow with such provoking pertinacity 
in South Africa, Australia, New Zealand, &c. The Typha 
eingusti/oHa^ for example, a large kind of tussock grass (known 
as raupo to the New Zealand natives, who use it for thatching 
their Iiouscn), which grows in enormous quantities in the swampy 
fiats near rivers and lakes, may, like its neighbour, iht P/wrmium 
tenaXf prove a rival to Esparto gras, ; tho 7fV7.»/, a coaise, wiry 
kind of grass, growing chiefly in the interior of North Island, is 
also worth an experiment. In New South Wales the grass-cloth 
plant {Bokmeria nivea) has already received some attention, 
being used for the manufacture of a fine kind of matting. South 
Africa is probably richest of all in its grasses ; in the great Karroo 
district thousands of square miles arc covered witli the twaa- 
grass, the .sour-veldt, and the s\\ cet-veldt, the importance of 
which as fodder may be found equalled by their \aliie as 
paper-making material. Still more likely to j)rove valuable is 
the Stipa capensis^ a member of the family to which Issparlo 
belongs. 

The Transactiom of the Cumberland -Association for the 
Advancement of Literature and Science, Part III., 1S77-78, 
edited by Mr. Clifton Ward, is a thickish volume containing 
papers by members of some of the AS'.ociated Societies. The 
first paper, however, after various reports, is that by Sir George 
Airy, on the “ Probable Condition of the Interior of ^the 
Earth,” a report of which w’e gave at the time of its delivery ; 
accompanying it i', a diagram'of an’idcal earth. Mr. Ward has a 
paper on “ CJuart/ in the I.akc District ; ” Mr. C. Smith one on 

lioulder Clay ; ” Mr. Pickering, on a “ Submerged Fore t at 
St, Bees;” and Mr. Fisher Ciosthwaitc gives an interesting 
account of Peter Crjsthwaite, who, at tlie end of the la^t and 
beginning of the present ccntuiics, did much to promote science 
in the di'^tricl. 

M. J. PoLiAKori', who was sent last .summer by the St. 
Petersburg Academy of Sciences t j examine the remains of the 
stone period in the governments of Varoslaff and Vladimir, givci 
the following results of his CKploratioiis ; > -Very iuleresling 
collections were found in excavating a mound, close by Yaroslaff; 
numerous skulls of men of the netdithic period were discov^cred 
here, together wdth polished silex hatchets and hammers, and 
numerous bones of animals of existing specie^. I’ar richer col- 
lections were found in the valley of the Oka River, in the dis- 
trict of Murom. Here, in the sandy nuunds of the \ . alley, a^ 
well as in the alluvium of the river, M. I’oliakoff has discovered 
immense quantities of silex implements, polished and rough, of 
the most varied forms. The implements were always found to- 
gether with bones of tlie Castor the Siis scrofa /ini': ^ and 
the Bos primi^cniitSy none of which exist now in those regions. 
Besides, he also discovered vestiges of old wmod buildings, very 
like the lacustrian dwellings of Sw it/crlaiid. Themo-t important 
discovery during these explorations was made by M. Poliakoff, 
in company with Count Uraroff, clo^c by Karacharovo Town, 
in a very old lake alluvium, being a somewhat washed up glacier 
deposit. Here they found rough stone implemeulsof the paleo- 
lithic period, together w ith bones of the mammoth, rliiiioceros, 
and the Bos priscus. The character of the deposits proved 
without doubt the co-existence of man w ith those extinct mammals 
in Russia, as W’ell as in other parts of Eui\ipc. After having 
finished his explorations, M. Poliakoff made a journey in 
Western Europe to study the chief museums, and to compare 
the implements he has collected during many years in Russia 
and Siberia, Western and Eastern, with those of England, 
Sweden, Denmark, France, and Switzerland, We expect that 
this last journey of M. Poliakoff will accelerate the opening of 
the projected pre-historic museum at St. Petersburg. 


The additions to the Zoological Societyks Gardens during thir 
past week include two Black-faced Spider Monkeys {Ateles ater)'f 
two Rufous-vented Guans {^Penelope cristata) from U. S. of 
Columbia, two Horsfield’s Tortoises {Testudo horsjicldt) from 
Turkestan, presented by Mr. A. Gonzalez Carazo ; a Green 
Monkey {Ccrcopithecus callUrichus) from West Africa, presented 
by Mr. A. G. Lytton Squires; two Black-eared Marmosets 
{l/apale pcnkillata) from South-East Brazil, presented by the 
Countc-iS of Colterham ; two I.augliiiig Kingfishers {Dacelo 
giganfea) from Australia, presented by Mr, Edwin A, B. 
Crockett ; a Ceylon Jungle Fowl {Callus slanle)'i) from Ceylon, 
two Japanese Pheasants {Phasiamts versicolor) from Japan, a 
Grey Francolin {Francolinus ponticcrianus) from India, pre- 
sented by Mr. Geo. 1 yon Bennett ; a Rhomb-marked Snake 
{Pja/nmop/iylax rhflmbcatus)^ tliree Rufescent Snakes {Leptodira 
rufescens) from South Africa, presented by the Rev. G. H. R, 
Fisk, C.M.Z.S. ; a Kinkajou {CetcoUpics candivolvulus) from 
South America, three Snow Buntings {Plectrophanes nivalh)^ 
European, purchased. 


ROYAL SOCIEPy-^THE PRESIDENrS ANNE 
VERSA R y ADDRESS ^ 

II. 

'^HE modern development of botanical science, being that 
which occupie > my own attention, is naturally that on which 
I might feel es])ccially inclined to dwell ; and I dioiild so far 
have the excuse that there i>, perhaps, no lirandi of research 
with the early progress of which this Society L more intimately 
connected. 

One of our eailiest secretaries, Roiicrt Ho >1 e, two centuries 
.ago, laboured long and '.ucce-sfully in the iiiipiovement of the 
microscope a aii imjdcincnt of investigation. He was one of 
the first to reap the harvest of diseoveiy in the new fields of 
knowdedge to which it was the key, ami if the remits which he 
attained Iiave rather the aimless aii of '■poils gathered hither 
and thither in a treasury, the very fulness of which was em- 
barrassing, we must remember that wc date the starting-point of 
modern histology from the account given by Hooke in hi> 
“ Micrograjdiia” (1667) of the structure (if cork, which had 
attracted his interest fimm the singularilj of its phydeal proper 
tic'*. Hooke demonstrated telluhr stnutuu, .and by an in 
tercsting coincidence he was one of the first to investigate, at 
the request, indeed, of the founder of the Society, Charles II., 
the movement ol the sensitive jilant Mimosa pudica^ one of a 
class of ])henoaiena which is .still occujiynig the attention of 
more than one of our Fellow In altrilniting the 1 ss of tui- 
gcscence, which is the cause of the coIka])se of the petndc and 
subordinate portions of Ibc conq)ound kaf which it .siq)ports, to 
the escajic ot a subtle liumoui, he to ‘ome extent foreshadow e(l 
the modern view which attributes the collap e of the cclL to the 
e cape of water by some mechanism far fiom clearly understood 
— whether from the cell-cavities or from the cell-walls into the 
intercellular .spaces. 

- Hooke having .shown the way, Nchemiah Grew, who was also 
secretary of the Royal Society, and Marcello M.alpiglii, J'rofessor 
of Medicine in the Univer-ityof Bologna, were not slow^to follow 
it. Almost simultaneously (1671-3) the researches of iJiese tw^o 
indefatigable students were presented to the Royal Society, and 
the publication of two editions of Malinghi’b works in London 
prove how entirely tliis country wms at tliat time regarded as the 
head-quarters of this branch of ‘ cientific impiiry. We owe to 
them the generalisation of the cellular structure, which Hooke 
had ascertained in cork, for all other vegetable tissues. They 
described also accurately a host of microscopic structures then, 
made known for the first time. Thus, to give one example, 
Grew figured and descrilied in several different jdants the stomata 
of the epidermis ; — “Passiiorts cither for the better avolation of 
superfluous sap, or the admission of air.” 

With the exception of Leeuwenhoek no observer .attempted 
to make any substantial addition to the labours of Grew and 
Malpighi for more than a century and a half, and however re- 
markable is the impulse w’hich he gave to morphological studies, 
the view of Caspar Wolff in the middle of the eighteenth cen- 

' Address of Sir Josepk Hooker, C. 13 ., K C.S.I., the President, delivered 
at the Anniversary Meeting of the Royal Society, on Saturday, November 
■^0,1873. Cont'naedf. m p. ii^. 
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tury (1759)1 regarding cells as the result of the action of an 
organising power upon a matrix, and not as themselves influenc- 
ing organisation, were adverse to the progress of histology. It 
is from Schleiden (1838), who described the cell as the true unit 
of vegetable structure, and Schwann, who extended this view 
to all organisms whether plants or animals, and gave its modern 
basis to biology by reasserting the unity of organisation 
throughout animated nature, that we must date the modern 
achievements of histological science. Seldom, perhaps, in the 
history of science has any one man been allowed to fee so mag- 
nificent a development of his ideas in the space of his own 
lifetime as has slowly grown up before the eyes of the venerable 
Schwann, and it was, therefore, with peculiar pleasure that a 
letter of congratulation was intrusted by the officers to one of 
the Fellows of this Society on its behalf on the recent occasion 
of the celebration of the fortieth anniversary of Schwann’s 
entry into the professoriate. 

If we call up in our mind’s eye some vegetable organism and 
briefly reflect on its construction, we see that we may fix on 
three great steps in the analysis of its structure, the organic, 
the jnicroscopic, and the molecular, and, although not in the 
same order, each of the three last centuries is identified with 
one of tlic^c. In the seventeenth century Grew achieved the 
microscopic analysis of plant tissues into their constituent cells ; 
in the iSth, Casj>ar Wolff effected the organic analysis (inde- 
pendently but long sulx^equcntly expounded by the jioet Goethe) 
of plant structures into stem and leaf. It remained for Nageli 
in the present century to first lift the veil from the mysterious 
processes of ])lant growth, and by his memorable theory of the 
molecular constitution of the starch -grain and cell-wall, and 
their growth by intussusception (1S58), to bring a large class of 
vital jflicnomcna w’ithin the limits of physical interpretation. 
Strasbiirgcr has lately (1876) follow^cd Sachs in extending 
Nagcli’s views to the constitution of i)rotoplasm it'-elf, and there 
is now reason to believe that the ultimate structure of plants 
consists umver-ally of sold molecules (not, however, identical 
with chem.cal molecules) ‘urroiinded with areas of water which 
may be extended or dimini-lied. While the molecules of all 
the inert i)arts of jdaiits (si arch-grains, cell-wall, icc.) are on 
optical grounJs believed to hove a definite crystalline character, 
no sucli c mclusion can be arrived at w'ilh respect to (he mole- 
cules of protopla<-m. In thc'-e molecules the characteristic pro- 
perties <>f the ])roto])Iasm reside, and are more marked in the 
mass ill j)rnj)orlion to ils dcii^cncs'-, and this i-> due 
to the close approximation of the molecules and the tenuity of 
their watery envelopes. The more voluminous the envelopes 
the moie liie properlica of protoplasm merge in those of all 
other lluids. 

It however, to the study of the nuclei of cells that attention 
has been icccntly j)aid with the most intcresling results. These 
well known structures, first ub erved by J'crdinand Bauer at tlie 
beginning of the century (1802), wcie only accurately descril ed, 
thirty years later, by Robert Brown {1833). Up to the present 
time then' function has been extremely obscure, "ilie beautiful 
investigations of Strasbiirgcr (1875) have led him to the con- 
clusion that the nucleus is the seat of a central force which has 
a kind of polaiising influence upon the protoplasm molecules, 
causing them to arrange themselves in lines radiating outwards. 
Cell-division he regards as primarily caused by the nucleus be- 
coming bijjolar, ami the so-called caryolitic figures first described 
by AuerbacJi exhibit the same arrangement of the protojflasni 
molecule-, in connecting curves as in the case of iron-filings about 
the two jioles of a bar-iuagnet. The two new centre; nmlually 
retire, and each influencing its own tract of protoplasm, the cell 
diviMon is thereby ultimately effected. This is but a brief 
account of proces-es which are greatly coniiil cated in .actual 
detail, and of which it must be remarked that, while the interc t 
an I beauty of the researches are beyond question, caution must 
be exercised in receiving the mechanical speculations by which 
iStiasbuiger attempts to exjilaiii them. He has himself eIiowii 
that ccll-divi'-ioii presents the same phenomena in the animal 
kingdom, a result which has been confirmed by numerous 
obocrvcrs, amongst whom I may content my-clf with mention- 
ing one of our own number, Mr. F. Balfour, Strasburger further 
points out that this affords an argument for the community of 
descent in animal and vegetable cells ; he regards free ccll- 
division as derivable from ordinary cell-division by the suppre*-* 
Sion of certain stages. 

• *\ow to the discoveries made dmdng the last five years 

m phy^siological botany, w’c find that no one has advanced this 


subject so greatly as Mr. Darwin. In 1875 was published his 
work on insectivorous plants, in which he ascertained the fact 
that a number of species having elaborate structures adapted for 
the capture of insects, utilised the nitrogenous matter which these 
contain as food. The most important principle established in 
the course of these researches was that such plants as Drosera, 
Dionaa, Pinguicula^ &c., secrete a digestive fluid, which has led, 
through Gorup liezanez’s investigations on the ferment in ger- 
minating .seeds, to a recognition of the active agency of ferments 
in the tr.insmis^ion of food-raaterial, w'hich marks a great advance 
in our knowledge of the general physiology of nutrition. 

The extreme sensitiveness of the glands of Dro^era to 
mechanical and chemical stimulus (especially to phosphate of 
ammonia), the directive power of its tentacles, depending upon 
the accurate transmission of motor impulses, and the “reflex” 
excitation of secretion in the glands, w ere all discoveries of the 
most suggestive nature in connection with the subject of the 
irritability and movements of jflants. The phenomenon of the 
aggregation of the protojilasmic cell-contents in the tentacles of 
Drosera is a discovery of a highly remarkable nature, though 
not yet thoroughly understood. Lastly, Mr. Frank Darwin, 
follow'ing his father’s footsteps, as it W'cre crowmed the edifice by 
show'ing to what an extent insectivorous plants do jirofit by 
nitrogenous matter supplied to their leaves. 

Inclose relation to these researches are those, also by Mr. 
Darwin, on the structure and functions of the bladder of 67/*/- 
cuhria, wdncli he has shown to have the power of absorbing de- 
caying animal matter ; and those of Mr. Frank Darwin on con- 
tractile filaments of extraordinary tenuity attached to the glands 
on the inner surface of the cups formed by the connate bases of 
the leaver of the teasel, and which filaments exhibit motions 
suggesting a protopla'-mie origin. It is to be hoped that their 
discoverer will puisne his investigations ui)on these curious 
bodies, whose origin and real nature in relation to the plant and 
its functions is involved in obscurity. 

The subject of the cross-fertilisation of plnnt'^, wdiich, though 
a long-knowni phenomenon, fird become a fruitful 5?cicntific study 
in Mr. Darwin’s now cla'-siiMl w ork, “ On the Various Contri- 
vances by which Orchids are b'crtilised,” has w*ithin the last few 
years made rapid advance under its autlioi ’shand. 'I’lic extreme 
inijiorlance of avoiding self fertilisation might indeed be inferred 
from the prevalence in flowers of elaborate contriv'anccs for pre- 
venting it; but it remained to be shown that direct benefit 
attended cro‘s-fcrtiIisation, and this has now been proved by an 
elaborate scries of experiments, the results of which are not 
only that both increased fertility or greater vigour of constitution 
attend cros-.-fcililisation, but that the opposite effects attend self- 
fertilisation. In the course of these experiments it became 
evident that the g. od effects of the cross do not depend on the 
mere fact of the parents being different individuals, for when 
the‘cwcre grown together and under the same conditions, no 
advantage was gained by the progeny; but when grown under 
different conditions a manifest advantage was gained. As 
in -.lances, if plants of I/omaa and Mtfnulu^y which had been 
.‘:clf-fertili-ed for seven ]irevious generations, were kept together 
and then intcrcro sed, their offspring did not profit in tlie least ; 
whereas, when the parent ])lants were grown under different 
conditions, a remarkably vigorous ofTspriiig was obtained. 

Mr, Jlarwin’s last w<n'k, “On (he JJifferent Forms of 
Flowers,” thougli profc'^sedly a reprint of his j>a])cr on dimorphic 
jdants, jnihlibhed by the iannean Society, contains many addi- 
tions and new matter of great importance in reference to the 
behaviour of jiolygamous jdants, ami mi clei^togamic flowers. 
Among other iioints of great interest is the establishment of very 
close analogies between the phenomena attending the illegitimate 
union of triniorphic plants and the results of crosse-. between 
distinct species : the sterile offspring of the crosses of the Fame 
sjiecies exhibiting the clo'.est resendilance to the sterile hybrids 
obtained by crossing distinct species; while a whole series of 
generalisations, founded on the results of the one series of ex- 
])eriiiicnls, arc closely paralleled by those founded on the other, 
'J'he bearing of this analogy on the origin of si)ceies is obviously 
important, 

iicsides tliesc invedigations', Mr. Darwin has jirodiiccd wdthin 
the last five years second editions of his volume on the “ferti- 
lisation of Orchids,” and on the “Habits and Movements of 
Climbing Plants,” as aUo of his early works on “ Reefs, 
and “ Geological Observations in South America ; ” all of them 
abounding in new* matter. , . , 

Of special interest to myself, as having been conducted m the 
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Jodrell Laboratory at Kcw, ar^i Dr, Burdon Sanderso I’s 
investigations on the exceptional property possessed hy the leaves 
and other organs of some plants which exhibit definite move- 
ments in response to mechanical, chemical, or electric stimuli. 
In 1873 li'is physiologist showed us in our meeting-room that the 
closing of the laminae of the leaf of Dionaa is preceded by a 
preliminary state of excitement, and is attended with a change 
in the electric conditions of the leaf ; and this so closely 
resembled the change which attends the excitation of the excit- 
able tissues of animals that he did not hesitate to identify the 
two phenomena. 

This remarkable discovery" immediately directed the attention 
of two German observers to the electromotive properties of 
plants, one, Dr, Kunkel, in the laboratory of Prof. Sachs ; the 
other. Prof. Munk, in that of the University of Berlin. 

Prof. Munk, whose researches are of much the "gi'eater scope 
and importance, took as his point of departure Dr. Burdon 
Sanderson’s discovery. The leading conclusion to which he 
arrived was that in Dionaa each of the oblong cells of the paren- 
chyma is endowed with electromotive properties which correspond 
with those of the “ muscle-cylinder ” of animals; with this ex- 
ception, that whereas in the muscle-cylinder the ends are nega- 
tive to the central zone, in the vegetable cell they are positive ; 
and he endeavours to prove that according to this theory all the 
complicated electromotive phenomena which had been observed 
could be shown to be attributable to the peculiar arrangement of 
the Icaf-celD, 

During the last two summers Dr. Burdon Sanderson has been 
engaged in endeavouring to discover the true relations which 
subsist between the electrical disturbance followed by the 
shutting of the leaf-valves of Diona-a and the latent change of 
protoplasm which precedes this operation. He has found that 
though the mechanism of the change of form of the excitable 
parenchyma which causes the contraction is entirely dilTcrent 
from that of muscular contraction, yet that the correspindence 
between the exciting process in the animal tissues and what re- 
presents this in plant tissues appears to be more complete the 
more carefully the comparison is made ; and that whether the 
stimulus be mechanical, thermal, or electrical, its [effects corre- 
spond in each case. Again, the excitation is propagated from 
the point of excitation to distant points in the order of their 
remoteness, and the degree to which the structure is excited 
depends upon its temperature. Notwithstanding, however, the 
striking analogies between the electrical properties of the cells 
of Dioncca and of muscle-cylinders. Dr. Burdon Sanderson is 
wholly unable to admit with Prof. Munk that these structures 
are in this respect comparable. 

In morphological botany attention has been especially directed 
of late to the complete life-history of the lower order of ci7pto- 
gams, since this is seen to be more and more an indispensable 
preliminary to any attempt at their cirrect classification. 

The remarkable theory of Schwendener, now ten years old, 
astonished botanists by boldly sweeping away the claims to auto- 
nomous recognition of a whole gi*oup of highly characteristic 
organisms — the lichens — and by affirming that these consist of 
ascomycetal fungi united in a commen^^al existence m ith alg.v. 
The controversial literature and renewed investigations which 
this theory has given ri^e to is now very considerable. But the 
advocates of the Schwendenerian view have gradually won their 
ground, and the success which has attended the experiments of 
Stahl in taking up the challenge of Schwendener’s opponents, 
and manufacturing such lichens as Endocarpoti and Thdidium^ 
by the juxtaposition of the appropriate algce and fungi, may 
almost be regarded as deciding the (juestion, Sachs, in the Ipt 
edition of his Lehrbuch,” has earned out completely the prin- 
ciple of classification of alg.T, firht suggested by Cohn, and has 
proposed one for the remaining thallophytes, which disregards 
their division into fungi and algoe. lie looks upon the former 
as standing in the same relation to the latter as the so-called 
saprophytes (r.^. Ncottia) do to ordinary green flowering-plants. 

This view has especial interest with regard to the minute 
organisms known as Bacteria^ a knowledge of the life-history of 
which is of the greatest importance, having regard to the changes 
which (hey effect in all lifeless and, probably, in all living 
matter prone to decomposition. This affords a morphological 
argument (as far as it goes) against the doctrine of spontaneous 
generation, since it seems extremely probable that just as yeast 
may be a degraded form of some higher fungus, Bacteria may 
be degraded allies of the Oscillatoruv^ which have adopted a 
purely saprophytal mxlc of existence. 


Your Proceedings for the present year contain several im- 
portant contributions to our knowledge of the lowest forms of 
life. The Rev. W. II. Dallinger, continuing those researches 
which his skill in using the highest microscopic powers and his 
ingenuity in devising experimental methods have rendered .so 
fruitful, has adduced evidence which seems to leave no doubt 
that the spores or germs of the monnd which he has described 
differ in a remarkable manner from the young or adult monads 
in their power of resisting heated fluids. The young and adult 
monads, in fact, were always killed by five minutes’ exposure to 
a temperature of 142° F. (61° C.), while the spores germinated 
after being subjected to a temperature of 10® above the boiling- 
point of water (222“ F.). 

Two years ago, Cohn and Koch observed the development of 
spores within the rods of Bacillus subtilis and />’. anthracis. 
These observt tions have been confirmed, with important addL- 
tions, in these two species by Mr. Ewart, and have been extended 
to the Bacillus of the infectious pneumo-enteritis of the pig, by 
Dr. Klein ; and to Spirillum by Messrs. Geddes and Ewart ; and 
thus a very important step has been made towards the completion 
of our knowledge of the life-history of these minute but im- 
portant organisms. Dr. Klein has shown that the infectious 
pneumo-enteritis, or typhoid fever of the pig, is, like splenic 
fever, due to a Bacillus. Having succeeded in cultivating this 
Bacillus in such a manner as to raise crops free from all other 
organisms, Dr. Klein inoculated healthy pigs with the fluid 
containing the Bacilli^ and found that the disease in due time 
arose and followed its ordinary cjur'e. It is now, therefore, 
distinctly proved that two diseises of the higher animah, namely, 
“splenic fever” and “infectious pneumo-enteritis,” are gene- 
rated by a contagium vivum. 

Finally, Messrs. Downes and Blunt have commenced an inquiry 
into the influence of light uj^on Bacteria and other Fungi ^ which 
promises to yield results of great interest, the general tendency 
of thc'^e investigations leaning towards the conclusion that 
exposure to strong solar liglit checks and even arrests the 
development of such organisms. 

The practical utility of investigations relating to Bacillm 
organisms as affording to the pathologist a valuable means of 
associating by community of origin various diseases of apparently 
different character, is exemplified in the “Lnodiana fever,’ 
which has been so fatal to horses in thelCast. The dried blood 
of horses that had died of this disease in India has been recently 
sent to the Browm In'-titution, and there afforded seed from 
w hich a crop of Bacillus anthracis has been grown, which justi- 
fied its distant pathological origin by reproducing the disea.'-e in 
other animals. Other equally interc'-ting experiments have been 
made at the same Institution, showing that the “grains” which 
are so largely used as food for cattle, afford a S'oil which is 
peculiarly favourable for the development and grow'th of the 
spore filaments of Bacillus; and that by such “ grains ” w’hen 
inspected, the anthrax fever can be produced at w'ill, under con- 
ditions b-o simple, that they must often arise accidentally. Tlie 
bearing of this fact on a recent instance in wdiich anthrax 
suddenly broke out in a previously uninfected district, destroying 
a large number of animals, all of which had been fed with 
grains obtained from a particular brewery, need scarcely be 
indicated. 

In systematic botany, which, in a nation like ours, that is ever 
extending its dominions and exploring unknow n regions of tlie 
globe, must alw^ays absorb a large share of the energies of its 
phytologists, I can but allude to two works of great magnitude 
and importance. 

Of these the first is the ‘ ‘ Flora Aiistralicnsis ” of Bcntham, 
completed only a year ago ; a work w hich has w ell been called 
unique in botanical literature, whether for the vast area whose 
vegetation it embraces (the largest hitherto successfully dealt 
with), or for the masterly manner in which the details of the 
structure and affinities of upwards of 8,000 species have been 
elaborated ; its value in reference to all future researches re- 
garding the geographical distribution of plants, the southern 
hemisphere, and the evolution therein of generic and specific 
types, cannot be over-estimated. 

7 'he other great work is the “Flora Braziliensis,” commenced 
by our late foreign Fellow, von Martius, and now ably carried on 
by- Eichler, of Berlin, assisted by coadjutors (amongst whom ar.e 
most of our leading systematists) under the liberal auspice-, of 
His Majesty the Emperor of Brazil, \yhen completed, thw 
gigantic undertaking w ill have embraced, in a systematic form,, 
the vegetation of the richest botanical region of the globe. 
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Having now endeavoured to recall to you some of the great 
advances in science made during the last few years, it remain^ for 
me, after the distribution of the medals awarded by your Council, 
to retire from the Presidency in which 1 have so long experienced 
the generous support of your officers and yourselves. This support, 
for w hich I tender you my hearty thanks, together with my sense 
of the trust and digffityofthe ofiice, and the interest attached to 
its duties, has rendered my resignation of it a more difficult step 
than I liad anticipated. My reasons arc, how'ever, strong. They 
are the pressure of official duties at Kew, which annually increase 
in amount and responsibility, together w'ith the engagements I 
am under to complete scientific works, undertaken jointly w ith 
other botanists, before you raised me to tlie Presidency, and 
the indefinite postponement of which works delays the publi- 
cation of the labours < f my coadjutors. I am also influenced by 
the consideration that, though wholly opposed to the view that 
the term of the Presidency of the Royal Society should be either 
short or definitely limited, this term should not be very long ; and 
that, considering the special nature of my own scientific studies, 
it should, in my case, on this as w'ell as on other grounds, be 
briefer than might othcrwi'.e be desirable. Cogent as the^e 
reasons are they might not have been paramount w'ere it not that 
we have among us one ju'c-eminently fitted to be your Pre- 
sident by scientific attainments, by personal qualifications, and 
by intimate knowledge of the ^Society’s affairs ; and by calling 
upon whom to fill the proud po'^ition which I have occupied, you 
arc als i recognising the great services he has rendered to the 
Society as its treasurer for eight year^, and its ofttiaies munificent 
benefactor. 


HAECKEL OK THE LIBERTY OF SCIENCE 
AND OF TEACHING^ 

11 . 


^IIAPTER V. treats of the methods of teaching, andconlra^ts 
^ the genetic method, as advocated by Haeckel, wdth the 
lopnatic one recommended by \’ircliow-. The .sensation which 
X'lrchow’s addre.ss caused in wider circles W'as only partly the 
re^ult of liis oppo'-^ition to the descent tiieory ; its ])riiicipal cau'.c 
wa-. his :urprisingconcla''ions with regard to the liberty of teach- 
ing. Virchow demands that in the school — from the elementary 
school up to the university — nothin^:; should bo taught which is not 
abudutdy certain ; only objectrre 1 )Ut no subjective know ledge is to be 
communicated to tiie jHipils by the teacher ; only facts, no hypo- 
theses. Ilaeckcl remarks that rarely has an eminent represcnla- 
tiv e of science made such an attack upon the liberty of science 
as did \ irchow^ at Munich. “Where,” he asks, “are we to 
find the limits between subjective and objective knowdedge?” 
According to his conviction no such limit exists, and all human 
know ledge as such is subjective. ‘ ‘ An objective science con isting 
only of facts, without subjective theories, cannot be imagined.” 
He then proceeds to review' various sciences in turn, and to 
l^oint out liow much objective knowledge and “facts,” and how 
much subjective knowledge and “ hypothe.ses ” they contain. 
Ke begins w ith Mathematics as the science which is eminently 
the most certain one of all : “ What about the simplest and 
•deepest maxims upon the firm basis of which the whole 
proud building of nialhematics rests? Can they be proved 
for certain ? Certainly not ! The most fundamental maxims 
are indeed ‘maxims,’ and incapable of ‘proof.’ Only in 
order to sliow^ by an example how even the first mathematical 
maxims may be attacked by sceptics and shaken by philosophical 
speculation w'e recall the recent discussions regarding the three 
dimensions of .space and the possibility of a fourth dimension, 
discussions w hick are still continued by a number of the most 
illustrious mathematicians, physicists, and philosophers. ISo 
much is certain that mathematics is absolutely objective as little as 
4iny other science, but has a .subjective bads in man’s own nature. 

. . , But even if we own that mathematics is an absolutely cer* 
tain and objective science, hnv about all other sciences? No 
<mubt those are ‘ most certain ’ amongst the ‘ exact ’ .sciences 
the maxims of which are founded on pure mathematics, in the 
irr>t line therefore a great part of physics. We say a great part, 
because another great part — upon close examination by far the 
4'reater — i, incapable of an exact mathematical foundation. Or 
what we do know w’ith certainty about the essence of matter or 
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the essence of force? What do we know for certain about 
^avitation, about mass-attraction, about action at a distance, 
&c. ? We look upon Newton’s gravitation theory, the basis of 
mechanics, as the mo.st important and most certain theory of 
physics, and yet gravitation itself is only a hypothesis. And 
then the other branches of physics — electricity an 1 magnetism, 
for instance. The whole knowledge of these important branches 
is based upon the hypothesis of ‘ electric fluids ’ or of imponder- 
able substances, the existence of which is certainly not proved. 
Or optics ? No doubt optics belongs to the most important and 
most complete branches of physics, yet the vibration theory, 
w'hich to-day we consider to be its indispensal le basis, re.sts 
upon a hypothesis which cannot be proved, viz,, upon the 
‘ .subjective ’ supposition" of the li^ht-ether, the existence of 
which nobody can objectively prove. Nay, even more ; before 
Young established the vibration theory of light, the emanation 
theory taught by Newton reigned supreme in phy.sics for 
centuries; this theory has to-day been abandoned as un- 
tenable. According to our view the mighty Newton ac- 
quired the greatest merit with regard to the development 
of optic.s as he made the first attempt to connect and 
exjdain the mass of objective optical fact.s by a subjective 
leading hypothesis. But according to Virchow’s view Newton 
.‘‘iiiueii most heavily by teaching this false hypothe.sis ; because 
in ‘ exact ’ physics only sins^le and certain pacts arc to be taught 
and to be ascertained by ‘ exjieriment as the highc.st means 
of proof ; ’ but physic » as a whole, resting as it does upon a num- 
ber of unproved hypothc-.es, may be the object or research, 
but must not be taught I ” Turning to Chemistry, Haeckel 
shows that its objectivcncss stands upon still weaker feet than 
that of physics. Here the whole of the .science is built upon 
the hypothesis of the existence of atom.s, a hypothesis as un- 
proved and as incapable of proof as any. No chemist has ever 
seen an atom, and yet he thinks the mechanics of atoms the 
highest problem of his science, and describes and construct.s the 
positions and groupings of atom.*!, as if they w ere before him on 
his di." seeling table. According to Virchow’, wc therefore ought 
to banish chemistry from the school and teach only the properties 
of bodies and their reaction*-*, which can be .shown to the pupils 
as “ certain fact.s,” This matter becomes still more Iiidicrou.s 
when wc turn to the other sciences, which arc all more or less 
hhtorical, aiul therefore do not possess that “ half-exact ” basis 
upon w Inch clicmistry and physics rest, (leology, for instance, 
would, according to Virchow’, have to confine iti-elf to the 
description of certain fact**, i,e., the structure of rocks, the forms 
of fosriK, the .shape of crystals, &c,, but w'ould in the school 
have comidclely to abandon all speculation regarding the deve- 
lopment of the earth’s crust, i,e., nothing but unproved hypo- 
theses from beginning to end. We might not even teach that 
fossils are the actual remains of organisms which existed in former 
ixiriods, because even this is an “ unproved ” hypothe.ris. Even 
dow n to the eighteenth century many eminent naturalists believed 
foS'.ils to be “freaks of nature,” an enigmatic *Wusus natuice.'' 
In a later part of his address Virchow admits fossils as “objec- 
tive material proofs;” but even here we may go no further than 
our actual experience allow.s, andwc may not draw' subjective 
deductions from the objective facts. \'irchow’s remark about 
quaternary man being an “accepted fact” affords Haeckel 
an opportunity for pointing out his incon.sislcncy, and the un- 
certainly and vagueness of mo.st hypotheses concerning the age 
and the first geological occurrence of man ; indeed, the distinc- 
tion of a tertiary and a quartery age in itself is nothing but a 
^reolo^cal Inpothesis. “Virchow tells us* that never has a fossil 
a])e skull been found which really belonged to a human pro- 
prietor, and that we cannot consider it as a revelation of science, 
we cannot teach, that man descends from the ajie or from any 
other animal. If that be true, then nothing remains but the 
de cent from a god or from a clod of earth.” 

Zoology, botany, and other biological doctrines do not fare 
better, if we consider them in the light in which Virchow’ would 
have them taught. Haeckel shows the utter untenability of 
Virchow’s demands, .since no science, not even history, and cer- 
tainly not philosophy, could be tolerated in our schools ; indeed, 
the only one w hich could remain w ould be theology. “ Incredible 
as it seems’, Virchow', the .sceptical antagonist of dogmas, the 
combatant for the liberty of science, now’ finds the only certain 
basis of instruction in the dogma of Church religion. After all 
that has happened the following phrase leaves no doubt on this 
point : — ‘All attempts to transform our problems into doctrines, 
to introduce our theories as the basis of a plan of education, par- 
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ticidarly the attempt simply to depose the Church, and to replace 
its dog;ma by a religion of descent without further trouble — these 
attempts, I say, must fail, and their failure would at the same 
time bring the greatest dangers upon the position of science 
gfenerally/ After this every one will easily understand the 
joyful outbursts of the whole clerical press after Virchow*s 
Munich address. It is known that there is ten times more joy 
in heaven over one repentant sinner than oven ten just men. If 
Rudolf Virchow, the ‘renowned materialist,’ the ‘radical 
progressist,’ the principal representative of the ‘atheism of 
science,’ is suddenly so completely converted, if openly and 
loudly he proclaims the ‘ dogmas of the Church ’ as the only 
certain ‘basis of instruction,’ then, indeed, the combatant 
Church may sing ‘ Hosanna in excclsis ! ’ There is only one 
point to be regretted, and that is that Virchow has not stated 
which of the many different Church religions is the only true 
one, and which of the numberless and contradicting dogmas are 
to become the certain basis of education. Wc all know that 
each Church thinks itself the only one leading to eternal bliss, 
and its dogma the only true one. N<j\v whether it is IVotcst- 
antism or Catholicism, Reformed or Lutheran confession, 
Anglican or Presbyterian dogma, Roman or Greek doctrine, 
Mosaic or Islamitic tenets, Buddhaism or Bramahism, or one of 
the fetish creeds of the Indians or coloured tribes which is to 
become the lasting and certain ‘ basis of instruction,’ this, no 
doubt, Virchow will not hesitate to state at the next meeting of 
the German Association of Naturalists and Physicians.” 

“At all events, the instruction of the future,” according to 
Virchow, “will be very much simplified. Because the dogma 
of the Trinity as the basis of mathematics, the dogma of the 
resurrection of the fle^h as the basis of medicine, the dogma of 
the infallibility as the bads of psychology, the dogma of the 
Immaculate Conception as the basis of the science of generation, 
the dogma of the stoppage of the sun as the basis of astronomy, 
the dogma of the creation of the earth, animals, and jihnts, as 
the basis of geology and phylogeny, these or some other dogmas 
from other creeds, will make all further doctrines rather super- 
fluous. Virchow, this ‘critical nature,’ of course knows as 
well as I do, tliat these dogmas arc tru^^ and yet, according 
to his view, they arc not to be replaced as ‘ ba‘>es of instruction ’ 
by the theories and hypotheses of modern natural science, of 
which Virchow says hini'iclf that they may be true, probably are 
true to a great extent, but have not been ‘ proved for certain ' 
as yet.” 

Finally, Haeckel points out that it seems to be liittcr irony if 
Virchow, at the opening addrC'^s, recalls the memory of Oken, 
whom he celebrates as the martyr of free science, and at the end 
of the same address demands that this “ liberty of science” 
shall apply only to research^ but not to instruction^ and that no 
problems, no theories, no hypotheses are to be taught. 

In Chapter VI. the application of the theory of descent to 
socialism is discussed. The author 'entirely endorses I’rof. 
Oscar’s Schmidt’s view on the subject, and show^s that the theory 
of descent and the socialistic theory are “ like lire and water to 
one another.” The theory of descent is, on the contrary, aristo- 
cratic in the highest sense of the w'ord. Of coun>e, from any 
theory, be it ever so true and sound, the most absurd deductions 
may be drawn if it is misapplied, and the author warns particu- 
larly against the misapplication of scientific theories to political 
or social questions. Theory and practice rarely correspond in 
human life. Haeckel points to the history of Christendom to 
illustrate his argument. “ It is certain that the Chri 4 ian religion, 
as well as the Buddhistic doctrine, if freed from all dogmatic 
fables, contain an excellent humane kernel ; now' it is just this 
humane and truly social-democratic part of the Christian creed, 
which proclaims the equality of all men before God, and 
preaches the ‘Love thy neighbour as thyself,’ in fact ‘ love’ in 
its noblest sense, compassion with the poor and unfortunate, &c., 
— ^we say these truly humane sides of the Christian faith arc so 
natural, so pure and noble, that wc comprise them with pleasure 
amongst the moral laws of our monistic natural religion. , . . 
But what, we must ask, have the chosen representatives, the 
‘ God-taught ’ (Gottgelehrte) priests, made of this * religion of 
love’ ? It is written with letters of blood upon the pages of the 
history of mankind for the last 1,800 years ! All that different 
Church religions have done for the forcible propagation of their 
creeds and for annihilation of ‘heretics,’ all that Jew’s have done 
against^heatliens, Roman Emperors against Christians, Moham- 
medans against Christians and Jews, all that is surpassed by 
the hecatombs of human victims which Christianity has slaugh- 


tered for the propagation of its doctrine. And indeed 
Christians against Christians. Rightly-believing Christians 
against wrongly -believing Christians. We need only think of the 
middle ages, of the Inquisition, of the unheard-of and inhuman 
cruelties which the ^most Christian kings^ of Spain and their worthy 
colleagues in France, Italy, &c., have committed. Hundreds of 
thousands then died the most cruel death of fire, simply because 
they did not bend their reason beneath the yoke of the most 
flagrant superstition, and because their dutiful conviction for- 
bade them to deny w’hat they had recognised to be natural 
truths. There exists no detestable, abominable, or inhuman 
action which was not then and up to the present day committed 
in the name of and on account of ‘ tnic Christianity.’ And 
what about the morals of priests, who designate themselves as 
servants of God’s word, and whose duty first of all should be to 
regulate their own lives according to the teachings of Christ- 
ianity ? The long, uninterrupted, and horrible chain of crimes 
of all kinds which forms the history of the Roman pontiffs, gives 
the best reply to this question. And as these * representatives 
of God upon earth ’ have done, so did their helpmates and sub- 
ordinates, so did the ‘rightly-believing’ priests of other confes- 
sions, not failing to establish as glaring as possible a contrast 
betw’een the practices of their own lives and the noble teachings 
of Christian love which they ahvays talk about. What W'e have 
just said of Christianity applies to all other religious and moral 
doctrines, indeed to all doctrines which in the wide domain of 
practical philosophy, in the education of the young, and the 
civilisation of the masses, are to show their power. The theo- 
retical kernel of these doctrines can always and everywhere form 
the greatest contract with its practical application, according to 
the contradictory nature of man. But what does all this matter 
to the scientific investigator? Tils sole and only task is to find 
out truth, and to teach that w'hat he lias found to he true, un- 
heeding what consequences may be ilrawii from his teachings by 
the various parlies in the State or Church.” 

In the last chapter Haeckel compares the “ Jgnornbimus ” 
speech of Dnbois-Rcymond (delivered at the I.eipzig meet- 
ing in 1872) with Virchow’s “ Restringamur ” address of 
IVfnnich, and refutes some of the views expressed by l)ubois- 
Reymoiid, particularly the view that there are two inmr- 
luouutahie obdacles in the way of our completely nndcr- 
staiiding nature and the world, vi/., the es'^cnce of matter and 
force and the human con-eiousness, Haeckel points out that 
even if the problems in question are not solved at present, no 
one has a right to declare them iinsolvabic. He then proceeds 
to explain the reasons why the opposition to the theory 
of descent has mainly originated amongst the Berlin 
biologists, and adduces examples from the history of 
science to show^ that a similar opposition to what have 
now’ become established truths, has repeatedly sprung from 
the same quarter. “ It seem*;, indeed, to be the fate of 
the most interesting of all sciences, of the history of reolution, 
that its most important steps of progress and its greatest dis- 
C'lveries meet with the most powerful and lasting resistance. 
Just as Wolf’s fundamental epigenesis theory, which was founded 
in 1759, but was acknowledged only in 1812, so Jvamarck’s 
the »ry of descent, founded in 1809, had to w’ait during full 
fifty }rcar.s before Darw’in, in 1859, transformed it into the most 
important acquisition of modern science. And how’ was this 
most comprehensive of all biological theories fought against 
during this time, in spite of all process of the empirical 
sciences ? I.et us only remember how, in 1830, the celebrated 
George Cuvier silenced the most eloquent advocate of this theory^ 
Geoffrey Saint Hilaire, in the midst of the Paris Academy, and 
how almost at the same time, in 1829, its founder, the great 
Lamarck, ended his la])orious life, blind and in misery and 
poverty, w’hile hi.s antagonist, Cuvier, enjoyed the highest honour 
and the greatest sidendour. And yet to-day w e know that the 
despised and derided doctrines of Lamarcfe and of Geoffrey 
Saint Hilaire then contained the most important truths, w'hile 
Cuvier’s much-admired and generally-adopted creation doctrine 
has been now abandoned generally as an absurd and empty 
error. Now if neither Haller against Wolff, nor Cuvier against 
I^amarck, could permanently impede the progress of free re- 
search, then still less wdll Virchow succeed in crushing Darwin’.s 
admirable theory, even if he be assisted in an unenviable manner 
by the noisy Capuchin sermons of his friend Bastian. Much as 
w’e regret Virchow’s hostile position in this great ‘ combat for 
truth,’ we do not underrate the effect of his well-founded 
authority upon wdder circles. No doubt the hostile attitude 
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which the greatest part of the Berlin press has assumed with 
te<r&rd to the doctrine of evolution must be attributed to 
thfs authority. But much as we must regret the reactionary 
current in this and other intelligent Berlin circles, yet we 
must point out that by this evil we are guarded from a far 
greater one. This greater, indeed the greatest, evil which could 
befall German science would be a Berlin ‘ monopoly of knowledge, 
the centralLation of science. What highly disastrous fruit this 
centralisation has borne in France, for instance ; how the Paris 
* monopoly of knowledge’ causes a constant degradation of 
French science, and has led it downwards from the greatest 
heiorhts for the last half-century, is u ell known. Probably the 
wife-spread differentiation and the many-sided individuality of 
the German national spirit, the often-decried German particu- 
larism, will save us from a centralisation of science of this kind, 
uhich particulaily in our capital, Berlin, would be doubly dan- 
gerous. Little as our * small states ’ could be politically of any 
duration or could lead to a useful state-form, they have certainly 
been most beneficial and fertile for German .science. Because 
this owes its principal advantages over others to the numerous 
little centre, of education, which the capitals of the German 
small state-, formed, and to the many little universities which 
were always in healthy competition with one another. Let us 
hope that this beneficial decentralisation of science in our poli- 
tically united I'atherland will continue permanently. Kext to 
the centrifugal striving of our German national spirit, nothing 
will further this object so much as an energetic resistance to the 
free progress of science, just as pf)w again it begins to show 
itself in the capital of the empire. Because at the same rale as 
this w ill remain behind in the mighty current of free and unim- 
peded mental jirogrcss, other numerous centres of education in 
Germany which follow this current enthusiastically, or at least 
willingly, will outrun it.” 

If b.mil Dubois Keymond wanted to make his ‘Ignorabi- 
mus’ the watchword of science, and Pudolf Virchow his still 
further-reaching ‘ Restringamur,’ then from Jena and from a 
hundred other educational centres they are met ^\ itii the call — 
** Imfaz’idi fra^tcdiamur 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


SruDENis of Natural Science nho uonld much rather know 
French and German than (ireckwill be glad to learn that a very 
strong memorial against the retention of Greek as a 'ubject for 
all honour candidates has been juascuted to Cambridge Uni- 
versity. It is signed by ten heads of public ‘ chools, including 
Di-s, Hornby (Eton), IJutlcr (Ilanow), and Abbott (City of 
London), Messrs. Matthew Arnold, Cailyle, W. E. Forster, the 
Bishops of Exctei and Manchester, Dean Cowic, Dean Stanley, 
and Dr, Vaughan, Prof. Jebb, and Mr. Roby, to say nothing of 
such bul^^arl^s of science as Mr. Darwin, Prof. Huxley, 
Joseph Hooker, Mr. Spottiswoode, and Prof. Tyndall. 

Tiit. Bo.ard of Musical Studies at Cambridge have applied for 
the appointment of a University Reader in Acoustics. 

The sum in the hands of the .Scdguick Memorial Committee 
for the erection of a new building for the gcol )gical c illoclion is 
12,000/., not 1,200/. as AAC stated last a’lcek. 

Kttt'fs Colh\]e (London) Jl/ir^ozinCf No. 5, vol. ii. of vhicli 
has been sent us, contains fomc jileasant reading, but n > one 
would infer fiom its contents that the College A\as an impmtaiil 
centre of scientific instniction and research. 

Dr. J, CossA-R Ewart has been appointed by the Crown to 
the Chair of Natural History in the University of Aberdeen. 

Mr. h. Guthrie, formerly of Graaf-Reiriet College, has been 
appointed to the Chair of Mathematics at the South African 
College, Capetown. 


The Journal de St, TJlerslour^ glvc^ the following particular 
concerning the public provision for education in Russia : — The 
sum assigned in the Budget of this year for education is 
15,971,289 roubles (about 2,395,000/.). There are eight Uni- 
versities (not reckoning that of Helsingfors for Finland), with 
5,029 students. ^ Of these 85 are divinity students, 583 belong 
to the philological faculty, 1,629 to the faculty of law, 30 to 
that of Eastern languages, 622 to the mathematical faculty, 550 
to that of natural science, and 2,130 to the medical faculty, 
ihere are 53 ecclesiastical seminaries, with 12,227 pupils; 195 
^mnasia and pro-gymnasia, with 50,701 pupils; 50 middle- 
schools, wdth I0|888 scholars. There are 19 mil itary 


gymnasia, but the number of pupils is not given. For females 
there are 223 gymnasia and pro -gymnasia, having 34,878 pupils ; 
and this does not include the many institutions which are swb* 
ject to the control of the Fourth Division of the Imperial Chan 
cellery. There are 68 normal schools and training colleges for 
teachers, having 4,968 students. There are 10 other such insti- 
tutions supported by non-public funds. The number of elemen- 
tary schools in operation this year is 25,491, with 1,074,559 
pupils. 


SOCIETIES AND ACADEMIES 

I London 

I Royal Society, December 5 . — ** On the Illumination of 
Lines of Molecular Pressure, and the Trajectory of Molecules,” 
by William Crooke-, F.R.S., V.P.C.S. 

Induction Sfark through Rarefied Gases. Dark Space round 
the Negative Pole 

The author has examined the dark space which appears round 
tlienegati\e pole of an ordinary vacuum tube w'ben the spark 
from an induction coil is passed through it. He describes many 
e.Yperiments ivith different kinds of pole*., a varying intensity of 
spark, and different gases, and arrives at the following propo- 
sitions: — 

Tltuminaiion of Lines of Molecular Pressure 

a. Setting up an intense molecular vibration in a disk of 
metal by electrical means excites a molecular disturbance which 
affects the surface of the disk and the surrounding gas. With a 
dense gas the disliir1)ance extend, a short distance only from the 
metal ; but as r.ircfaction continues, the layer of molecular dis- 
turbance increases in thickness. In air at a pressure of *078 mm. 
this molecular disturbance extends for at least 8 mm. from the 
surface of the disk, forming an oblate spheroid around it. 

b. I'hc diameter of this dark sjiacc varies with the exhaustion ; 
with the kind of gas in which it is produced ; with (he tempera- 
ture of the negative pole ; and, in a slight degree, with the 
intensity of the spark. For C(]ual degrees of exhaustion it is 
greatest in hydrogen and least in carbonic acid, as compared 
with air. 

c. The shajie and H/e of this dark space do not vary with the 
distance sc])arating the poles ; nor, only very slightly, with 
alter.alioii of battery ])o\Ter ; nor with intensity of spark. When 
the ])owcr is great the brilliancy of the unoccupied parts of the 
tube overpow'crs the dark space, rendering it difficult of obser- 
vation ; but, on careful scnitiny, it may still be seen unchanged 
in si/e, nor does it alter even w hen, with a very faint spark, it 
is scarcely visible. On still further reduction of the power, it 
fades entirely away, but without change of form. 

The author describes numerous experiments, devised to ascer- 
tain if this visible layer of molecular disturbance is identical 
with the invisible layer of molecular pressure or stress, the 
investigation of which has occupied him for some years. 

The Electrical Radiometer 

One of these exjierimenls is as follows : — An ordinary radio- 
meter is made, with alumiiiiuni disks for vanes, each disk coated 
w ith a film of mica. I'he lly is .supported by a hard steel cup 
instead of a glass cup, and the necclle point on wliich it w'orks 
is connected by means of a w ire with a platinum terminal scaled 
into the glass. At the top of the radiometer bulb a second 
terminal is scaled in. The radiometer can therefore be con- 
nected with an induction coil, the movable lly being made the 
negative pole. 

Passing over the phenomena observed at low exhaustions, the 
author rinds that, when connected with the coil, a halo of a 
velvety violet li^ht forms on the metallic side of the vanc', the 
mica side remaining dark throughout these experiments. As the 
jiressurc diminishes a dark space is seen to separate the violet 
halo from the metal. At a pressure of half a millimetre this 
dark .space extends to the glass, and positive rotation commences. 

On continuing the exhaustion the dark space further widens 
out and appears to flatten itself against the glass, and the rota- 
tion becomes very rapid. 

When aluminium cups are used for the vanes, instead of disks 
backed w ith mica, similar apjicaranccs arc seen, ^ The velvety 
violet halo forms over each side of the cup.^ On increasing the 
exhaustion the dark space widens out, retaining almost exactly 
the .shape of the cup. The bright margin of the dark space 
beaimes concentrated at the concave side of the cup to a lumi- 
nous focus, and widens out at the convex side. On further ex- 
haustion the dark space on the convex side touches the glass, 
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when positive rotation commences, becoming very rapid as the 
dark space farther increases in size, and ultimately flattening 
against the glass. 

Convergence of Molecular Rays to a Focus 

The subject next investigated is the convergence of the lines 
of^ force to a focus, as ob-erved with the aluminium cup. As 
this could not be accomplished during rapid rotation an instru- 
ment was made having the cup- shaped negative pole fixed, 
instead of movable. On exhaustion, the convergence of the 
lines of force to a focus at the concave side was well observed. 
When the dark space is very much larger than the cup it forms 
an irregular ellipsoid drawn in towards the focal point. Inside 
the luminous boundary a focus of dark violet light can be seen 
converging, and, as the rays diverge on the other side of the 
focus, spreading beyond the margin of the dark sjiace, the -whole 
appearance being strikingly similar to the rays of the sun re- 
flected from a concave mirror through a foggy atmosphere. 

Green Phosphorescent Light cf Molecular Impact 

At very high exhaustions the dark space becomes so large 
that it fills the tube. Careful scrutiny still shows the presence 
of the dark violet focus, and the part of the glass on which fall 
the rays diverging from this focus shows a sharply defined spot 
of greenish-yellow light. On still further exhaustion, and espe- 
cially if the cup is made positive, the whole bulb becomes 
beautifully illuminated with greenish-yellow phosphorescent 
light. 

This greenish -yellow phosphorescence, characteristic of high 
exhaustions, is frequently spoken of in the paper. It must be 
remembered, however, that the particular colour is due to the 
special kind of soft German glass used. Other kinds of glass 
phosphoresce in a different colour. The phosphorescence 
takes place only under the influence of the negative pole. At an 
exhaustion of 4 M ^ no light other than this is seen in the 
apparatus. At *9 M the phosphorescence is about at its ' 
maximum. When the exhaustion reaches ’15 M the sjiark has • 
a difficulty in passing, and the green light appears occasionally I 
in flashes only. At *06 M the vacuum is almost non-con- \ 
ductive, and a spark can be forced through only by increasing | 
the intensity of the coil, and well insulating the tube and wires 
leading to it. Beyond that exhaustion nothing has been ob- I 
served. j 

Focus of Molecular Force 1 

In an apparatus specially constructed for observing the position 
of the focus, the author found that the focal point of the green 
phosphorescent light -was at the centre of curvature, show ing 
that the molecules by which it is produced are projected in a 
direction normal to the surface of the pole. Before reaching the 
best exhaustion for the green light, another focus of blue-violet 
light is observed ; this varies in position, getting further from 
the pole as the exhaustion increases. In the apparatus described, 
at an exhaustion of 19*3 M, these tw'o foci are seen simul- 
taneously, the green being at the centre of curvature, while the 
blue focus is at nearly twice the distance. 

Nature of the Green Phosphorescent Light 

The author adduces the following characteristics of the green 
phosphorescent light as distinguishing it from the ordinary light 
observed in vacuum-tubes at low er exhaustions : — 

a. The g^rcen focus cannot be seen in the space of the tube, 
but where the projected beam strikes the glass only. 

b. The position of the positive pole in the tube makes 
scarcely any difference to the direction and intensity of the lines 
of force which produce the green light. The positive pole may 
be placed in the tube either at the extremity opposite the 
negative pole, or below it, or by its side. 

r. The spectrum of the green light is a continuous one, most 
of the red and the higher blue rays being absent ; while the 
spectrum of the light observed in the tube at lower exhaustions 
is characteristic of the residual gas. No difference can be 
detected by spectrum examination in the green light, whether 
the residual gas be nitrogen, hydrogen, or carbonic acid. 

d. The green- phosphorescence commences at a different 
exhaustion in different gases. 

e. The viscosity of a gas is almost as persistent a characteristic 
of its individuality as its spectrum. The author refers to a pre- 
liminary note and a diagram ® of the variation of viscosity of air, 

* M signifies the millionth of an atmosphere. 
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hydrogen, and other gases at exhaustions between 240 M and 
•I M. From these and other unpublished results, the author 
finds that the viscosity of a gas undergoes very little diminution 
between atmospheric pressure and an exhaustion at which the 
green phosphorescence can be detected. When, however, the 
.^spectral and other characteristics of the gas begin to disappear, 
the vi'-co.sity abo commences to decline, and at an exhaustion at 
which the green phosphorescence is most brilliant the viscosity 
has rapidly sunk to an insignificant amount. 

f The rays exciting green phosphorescence will not turn a 
corner in the slightest degree, but radiate from the negative pole 
in straight lines, casting strong and sharply-defined shadow s from 
objects which happen to be in their path. On the other hand, 
the ordinary luminescence of vacuum tubes will travel hither and 
thither along any number of curves and angles. 

Projection of Molecular Shadows 

The author next examines the phenomena of shadows ca>,t by 
the green light. The best and sharpest shadows are cast by 
flat disks and not by narrow pointed poles ; no green light what- 
ever is seen in the shadow itself, no matter how thin or whatever 
may be the substance from w^hich it is thrown. 

From these and other experiments, fully described in the 
paper, he ventures to advance the theory that the induction- 
spark actually illuminates the lines of molecular pressure caused 
by the electrical excitement of the negative pole. The thick- 
ness of the dark space is the measure of the mean length of 
the path between successive collisions of the molecules. The 
extra velocity with wdiich the molecules rebound from the ex- 
cited negative pole keep back the more slowly-moving mole- 
cules which arc advancing towards that pole. The conflict 
occurs- at the boundai*y of the dark sj^ace, where the hiniinous 
margin bears witness to the energy of the collisions. 

When the exhaustion is sufficiently high for the mean length 
of path between successive collisions to be greater than the di.s- 
tance between the fly and the glass, the swiftly-moving, rebound- 
ing molecules .spend their force, in part or in whole, on the 
sides of the vessel, and the production of light is the conse- 
quence of this .sudden arrest of velocity. The light actually 
])roceeds from the glass, and is caused by fluorescence or I'hos- 
phorescence on its surface. No light is produced by a mica or 
quartz screen, and the more fluorescent the material the better 
the lumino.sity. Here the consideration arisesUhat the greenish 
yellow light is an effect of the direct impact of the molecules, in 
the same electrical state, on the surface of the glass. The shadows 
are not optical, but arc molecular shadow’s, revealed only by an 
ordinary illuminating effect ; this is proved by the sharpness of 
the shadow -w’hen projected from a wide pole. 

Phosphorescence of Thin Films 

An experiment is next described in which a film of uranium 
j glass, sufficiently thin to .show colours of thin plates, is placed 
I in front of a thick plate of the same glass, the whole l)eing 
■ inclosed in a tube w ith terminals, and exhausted to a few mil- 
lionths of an atmosphere. Of this the following observations 
' are recorded : — 

a. The uranium film, being next to the negative pole, ca^-ts a 
I strong shadow on the plate. 

h. On making contact with the coil, the thin film flashes out 
.suddenlv all over its surface with a yellowish phosphorescence, 
which, however, instantly disappears. The uncovered part of 
1 the plate does not become phos])horescent quite suddenly, but 
I the phosphorescence is permanent as long as the coil is kept at 
j work. 

c. With an exceedingly faint spark the film remains more 
luminous than the plate, but on intensifying the spark the 
luminosity of the film sinks and that of the uncovered part of 
the plate increases. 

d. If a single intense spark be suddenly sent through the 
tube, the film becomes very luminous, while the plate remains 
dark. 

These experiments are conclusive against the phosphorescence 
being an effect of the radiation of phosphorogenic ultra-violet 
light from a thin layer of arrested molecules at the surface of 
the glass, for were this the case, the film could under no circum- 
stances be superior to the plate. 

The momentary phosphorescence and rapid fading of the film 
prove more than this. The molecular bombardment is too much 
for the thin film. It respond.s thereto at first, but immediately 
gets heated by the impacts, and then ceases to be luminous. 
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-r. , however, being thick, hears the havering 'rithout 

^:£g hot to lo« its power of phosphoreserng. 

Mechanical Action of Projected Molecules 

^Vhentllc coil was first turned on, the thin 
bad' at the moment of becoming phosphorescent, showi^ that 
in ictual blow had been given by the mo ecules 

Experiments arc next described in which this mechamcal action 
is rendered more evident. A small rotating fly, capable or 
being moved about in any part of an exhausted bulb, is used as 
an indicator, and by appropriate means the molecular shadow of 
an aluminium plate is projected along the bulb. Whether 
entirely in, or entirely out of the shadow, the indicator scarcely 
moves, but when immersed so that one-half is ^ exposed to 
molecular impact, the fly rotates with extreme velocity. 

Magnetic Defection of Lines of Molecular Force 

Witli this apparatus another iihenomcnon was investigated. 
It is found that the stream of molecules, whose impact on the 
glass occasions evolution of light, is very sensitive to magnetic 
influence, and by bringing one pole of an electro-magnet — or even 
of a small permanent magnet — near, the shadow^ can be twisted to 
the right or to the left. 

When the little indicator was placed entirely within the 
molecular shadow', no movement W'as produced. As soon, how'- 
ever, as an adjacent clectro-^magnct was excited, the shadow w'as 
twisted half off the indicator, which immediately rotated with 
great speed. 

The Trajectory- of Molecules 


netism to ^ o » ^ incSie wi& the vdodtoof the 

Prof pointed ont ftet it would hew to 

tion should be as great at higji ai at low vdo^a. 

Comparing the free molecule* to cannon-balls, _tbe_ magndic 
pull toriie ^h’s gravitation, and the dectncal eptefton of 
negative pole to the explosion of the powder in the gun, the 
trajectory wdll be flat when no gravitation acts, and curved when 
under the influence of gravitation. It is also much curv'ed when 
the ball passes through a dense resisting medium, it is less 
curved when the resisting medium gets rarer; and, as already 
showm, intensifying the induction spark, equivalent to increasing 
the charge of pow der, gives greater initial velocity, and, there- 
fore, flattens the trajectory. The parallelism is still closer if we 
compare the evolution of light seen when the shot strikes the 
target, wdth the phosphorescence on the glass screen from mole- 
cular impacts. 

Focus of Ileal of Molecular Im/act * 

The author finally describes an apparatus in w'hich he shows 
that great heat is evolved when the concentrated focus of rays 
from a nearly hemispherical aluminium cup is deflected side- 
ways to the w alls of the glass tube by a magnet. Uy using a 
somewhat larger hemisphere and allowing the negative focus to 
fall on a strip of platinum foil, the heat rises to the melting 
point of plalinirn. 

An LUra-gascous State of Matter 


The amount of deflection of the stream of molecules forming 
a shadow is in ])roportion to the magnetic power employed. 

The trajectory of the molecules forming the shadow is curved ; 
W'hen under magnetic influence the action of the magnet is to 
twist the trajectory of the molecules round in a direction at an 
angle to their free path, and to a greater extent, as they are 
nearer tlie magnet: the direction -of twist being that of the 
electric current i)a-sing round the electro-magnet. 


Laws of Magnetic Defection 

An apparatus w’as constructed so that the deflection of a spot 
of light W'as used instead of that of a shadow, a horse-shoe magnet 
being placed underneath the negative pole to deflect the tra- 
jectory. I'he action of the north pole being to give the line of 
molecules a si)iral twist one way, and that of the south pole being 
to twdst it the other w'ay,*the two poles side by side compel the 
line to move in a straight line up or down along a plane at right 
angles to the jdanc of the magnet and a line joining its poles. 

The ray of molecules does not appear to obey Ampere’s law*, 
as it would were it a perfectly flexible conductor, joining the 
negative and the positive pole. The molecules are projected 
from the negative, but the position of the positive pole, whether 
in front, at the side, or even behind the negative pole, 
has no influence on their subsequent behaviour, either in pro- 
ducing pho'-phorescence, or mechanical effects, or in the r 
magnetic deflection. The magnet gives their line of path a spiral 
twist greater or less according to its pow'er, but diminishing as 
the molecules get further off. 

Numerous experiments were tried in this apparatus with 
different gaves, and with the magnet in and out of position. 

Working with exhausted air it war found that the spot of 
green phosphorescence on the screen is visible at an exhaustion 
of 102*6 M, when the mean free path of the molecules, 
measured by the thickness of the dark space round the negative 
pole, is only 12 mm. Hence, it follows that a number of 
molecules sufficient to excite green phosphorescence on the 
f'Creen arc projected the whole distance from the pole to the 
f^creen, or 102 mm,, without being stopped by collisions. 


Alteration of Molecular Velocity 

» If we suppose the magnet to be permanently in position, and 
thus to exert a uniform downward pull on the molecules, we 
perceive diat their trajectory is much curved at low exhaustions, 
and gets flatter as the exhaustion increases. A flatter trajectory 
corresponds to a higher velocity. This may arise from one of 
iwo conditions ; either the initial impulse given by the negative 
pole IS stronger, or the resisting medium is rarer. The latter is 
^ molecules which prepuce the green 

^ looked upon as in a state differing from 
ose arrested by frequent collisions. The latter impede the 


The pajjcr concludes with some theoretical speculations on the 
slate in wdiich the matter exists in these highly exhausted vessels. 
The modern idea of the gaseous state is based upon the supposi- 
tion that a given space contains millions of millions of molecules 
in rapid movement in all directions, each having millions of en- 
counters in a second. In such a case the length of the mean 
free path of the molecules is exceedingly small as compared wdth 
the dimensions of the vessel, and the properties w hich constitute 
tlic ordinary gaseous state of matter, w hich depend upon con- 
I stant collisions, are observed. lint by great rarefaction the free 
])alh is made so long that the hits in a given time may be disre- 
garded in com]iarison to the misses, in w hich case the average 
molecule is allow cd to obey its ow n motions or law's without 
interference ; and if the mean free path is comparable to the 
dimensions of the vessel, the properties which constitute gaseity 
arc reduced to a minimum, and the matter becomes exalted to 
an ultra-gaseous state, in which the very decided but hitherto 
masked properties now under investigation come into play. 

, Rays of Molecular Light 

In speaking of a ray of molecular light, the author has been 
i guided more by a desire for conciseness of expression than by a 
wish to advance a novel theory. But he believes that thft com- 
parison, under these special circumstances, is strictly correct, and 
that he is as w'ell entitled to speak of a ray of molecular or 
emissive light w hen its presence is detected only by the light 
evolved when it falls on a suitable screen, as he is to speak of a 
sunbeam in a darkened room as a ray of vibratory or ordinary 
light when its presence is to be seen only by interposing an 
opaque body in its path. In each ca'-e the invisible line of force 
is spoken of as a ray of light, and if custom has sanctioned this 
as applied to the undulalory theory, it cannot be wrong to apply 
the expression to emissive light. The term emissive light must, 
however, be restricted to the rays between the negative pole and 
the luminous screen : the light by which the eye then sees the 
screen is, of course, undulatory. 

Ihe phenomena in these exhausted lubes reveal to physical 
science a new world — a world where matter exists in a fourth 
state, w'here the corpuscular theory of light holds good, and 
w'here light does not always move in a straight line ; but wher j 
we can never enter, and in which we must be content to obierve 
and experiment from the outside. 

Chemical Society, December 5.— >Dr. Gladstone, president, 
in the chair. — Prof. Tidy read a lengthy and important paper on 
the processes for determining the organic purity of potable W'aters. 
The conclusions at which the author arrives, after many experi- 
ments and a careful examination of the comparative analyses of 
over 1,600 waters, may be briefly summed up as follows : The 
ammonia process furnishes results which are marked by sin^Iar 
inconstancy, and are not delicate enough to allow the recognition 
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and classification of the finer grades of purity or impurity. The 
errors incidental to the process form an array of difficulties 
which become infinitely serious, seeing that the range (as regards 
albumenoid ammonia) between pure and dirty waters is com- 
paratively small. The comhustton process has all the evils of 
evaporation to encounter, but the organic carbon estimation is 
trustworthy ; the organic nitrogen determination, however, 
scarcely yields absolutely trustworthy evidence on which to 
found an opinion as to the probable source of the organic matter. 
The process, nevertheless, is of great value. The oxygen (per- 
manganate) process avoids the errors incidental to evaporation ; 
its results (when properly used) are constant and extremely deli- 
cate ; it draws a sharp line between the putrescent or probably 
pernicious and the non-putrescent or probably harmless organic 
matter ; by it a bad water can never be passed as good. As far 
as the three processes are concerned, the oxygen and combustion 
processes give closely concordant results, whilst those yielded by 
the ammonia process are often at direct variance with both. 

Photographic Society, November 12. — James Glashier, 
F.R.S., in the chair. — After the medals awarded for the best 
pictures in the exhibition had taken place, a paper by Leon 
Warnerke was read — photographic notes from a travel in Russia 
with exhibition of various Avorks, apparatus, and materials. 
John Thomson, F.R.G.S., described his photographic 
experiences in Cyprus. Mr. Warnerke described the artistic 
and scientific progress of photography in Russia as having arrived 
at a high state of perfection, as also the very important position 
which photo-lithography occupies in the Government establish- 
ments of the country where large maps of the Russian frontiers 
are produced. 

Boston, U.S.A. 

American Academy of Arts and Sciences, November 13. 
— Hon. Charles Francis Adams in the chair. — Prof. Mitchell, 
of the U.S. Coast Survey, read a monograjih upon the tides of 
the Gulf of Maine. The results of the late surveys ])rove that a 
lift of the tide far out from shore requires an almost inappreci.able 
time to be felt along the coast. The variations in the tides w ere 
shown to come from the north rather than from the .south. In 
the discussion of Prof. Mitchell’s paper Prof. Benjamin Peirce 
maintained that the results corroborated his own theory of vibra- 
tions and nodal points. —Prof. A. E. Dolbear, of I'uft s College, 
read a paper upon his claims of the invention of the speaking- 
telephone, and exhibited his early models and also a great 
variety of new speaking-telephones. Among these were a 
Morse sounder transformed into a telephone ; a miniature voltaic 
cell, one plate of which was spoken agaimst, and .sjieech thus 
transmitted ; an electrophone depending upon the variable resi.st- 
ance of the extra spark, which can transmit siiecch over a dis- 
tance of more than two hundred miles ; various forms of trans- 
mitters and modifications of Reiz’s telephone, Avhich Prof. 
Dolbear said are innumerable. — Mr. N, D. C. Hodges exhibited 
a new instrument for determining the magnetic dip. Two soft 
iron bars joined at right angles move on a vcitical graduated 
circle. A small magnet with a mirror is suspended at the point 
of crossing of the pieces of ^oft iron. When the latter make 
equal angles with the line of dip, th? magnet remains at zero. 
By four simple reversals and measurements the residual magnetism 
of the iron is eliminated. The instrument gives very constant 
results and requires less time to make an observation than the 
ordinary dipping needle. 

Paris 

Academy of Sciences, December 2. — M. Fizeau in the 
chair. — The following papers were read On the torsion of 
prisms of mixtilinear base, and on a peculiarity which may be 
presented by certain uses of the logarithmic co-ordinate of the 
isothermal cylindrical system of Lame, by M. De Saint Venant. 
— M. Marey was elected Member for the section of Medicine and 
Surgery in the room of the late M. Cl. Bernard, the other can- 
didates being MM. Bert, Charcot, and Gubler. — Experimental 
researches on mctcoritic nickelised irons ; mode of formation of 
concretionaled syssidera, by M. Meunicr. The mixture of 
chlorides of iron and nicKel gives, by reduction in hydrogen, 
allo}s perfectly definite, and .sometimes beautifully crystallised. 
Association of the alloys together can be effected in two ways 
(specified). Next, grains tf peridot or fragments of dunite can 
easily be covered with a continuous coat of various alloys of iron 
and nickel, the metallic concretion sometimes penetrating into 
the fine fissure.s of the stone. By placing the pieces of rock 
repeatedly in the incru^ting medium fed with diverse mix- 


tures of the itwo’ chlorides, .superposed deposits of variou.s 
alloys are obtained, and a complete facsimile of the cosmic 
rock.s in question. — (Dn a new phenomenon of static electricity, by 
M. Govi. A reference to his former experiments on the pheno- 
menon studied by M. Duter. Different liquids having given 
different amounts of contraction, and mercury no contraction, he 
inferred condensation of the liquid against the walls of the jar. 
He apparently doubts M. Duter’s conclusion. — On the electro- 
motive force of induction arising from rotation of the sun ; deter- 
mination of its amount and direction, whatever the distance of 
the induced body, by M. Quet. He gives a mathematical esti- 
mate of the force, with formula). — Note on the effects of vapours 
of sulphide of carbon, by M. Poincare. He experimented 011 
animals, with reference to the symptoms presented by w'orkmen 
in vulcanisation of caoutchouc. Guinea pigs and frog.s resist the 
action much less than man ; and the period of excitation is 
AA'anting in them, the manifestations being mainly paralytic. 
The auricles are distended with dark blood, livid spots appear 
in the lung.s, the brain is often reduced to a diffluent pulp, and 
drops apparently of sulphide of carbon form in the cerebral 
vessels, blocking the passage of blood corpuscles and some- 
timc.s causing rupture. I'he author considers the use of 
vulcanised caoutchouc should be restricted to really useful 
objects, and that the manufacture of small balloons and toys 
of it should be interdicted. — On the mode of formation of 
some phylloxcric nodosities, by M. d’Arbaumont. — Latitude of 
Algiers, and fundamental azimuth of the Algerian triangulation, 
by M. Perrier. The author describe.s his method. — Nebula? 
discovered and observed at the Observatory of Marseilles, by 
M. Stephan. — Double stars ; certain groups of perspective, by 
M. Flammarion. — Evaluation of a definite integral, by M. 
Appell. — On the repulsion resulting from radiation, by Mr. 
Crookes. — Note on cholalic acid, by M. Destrem.— Re'=earche.s 
on vaso-motor nerves, by MM. Dastre and Moral. 'I'he prin- 
cipal branch of termination of the sciatic nerve plays, with regard 
to the region of the finger, the ro/e of a vaso-constrictor nerve, 
and there is no ground for supposing, in this nerve-trunk, vaso- 
dilator nerves cither more or less than in the cervical cord of the 
sympathetic. Thus the controverted point as to whether the 
sciatic is a vaso-dilator nerve, is answered in the negative. The 
authors generalise tbe results, applying them to the nervous 
trunks which go to the skin. — Onthe cardiac and respiratory effects 
of irritations of certain sensitive nerves of the heart, and on the 
cardiac effects produced by irritation of sensitive nerves of the 
respiratory apparatus, by M. Fran9ois- Franck. Different effects 
are produced according as an irritating injection (say hydrate of 
chloral) is made into the right or the left heart ; in the former 
case there is diastolic stopj)age ofithe heart, in the latter systolic. 
(The mechanism of these effects is studied.) — On the change of 
form of fixed cells of loo.se connective tissue in artificial o'dem'n, 
by M. Renaut. 
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PARADOXICAL PHILOSOPHY 
^Paradoxical Philosophy. A Sequel to the Unseen 
Universe (London: Macmillan and Co., 1878.) 

O N opening this book, the general appearance of the 
pages, and some of the phrases on which we 
happened to light made us somewhat doubtful whether 
it lay within our jurisdiction, as it is not the practice of 
Nature to review either novels or theological works. 

In the dedication, however, the book is described as an 
account of the Proceedings of a learned society, a species 
of literature which we arc under a special vow to rescue 
from oblivion, even when, as in this case, the proceedings 
are those of one of those jubilee meetings, in which learned 
men seem to aim rather at being lively than scientific. 

On the title-page itself there is no name to indicate 
whether the author is one of those who by previous con- 
viction have rendered themselves liable to our sur- 
veillance, but on the opposite page we find The Unseen 
Universe j or, Physical Speculations on a Future State,” 
to which this book is a “Sequel,” ascribed to the well- 
known names of Balfour Stewart and P. G. Tait. 

Mr. Browning has expressed his regret that the one 
volume in which Rafaellc wrote his sonnets, and the one 
angel which Dante was drawing when he was inter- 
rupted by “ people of importance,’’ are lost to the world. 
We shall therefore make the most of our opportunity 
when two eminent men of science, “driven,” as they tell 
Ub, “by the exigencies of the subject,” have laid down all 
the instruments of their art, shaken the very chalk from 
their hands, and, locking up their laboratories, have be- 
taken themselves to those blissful country seats where 
Philonous long ago convinced Hylas that there can be no 
heat in the fire and no matter in the world ; and w'here 
in more recent times, Peacock and Mallock have brought 
together in larger groups the more picturesque of con- 
temporary opinions. 

In this book we do not indeed catch those echoes of 
well-known voices in which the citizens of the “New 
Republic ” tell us how they prefer to regard themselves 
as thinking, taking care, all the w'hile, that no actual 
thought shall disturb their enjoyment of the luxury of 
extravagant opinion. The members of the Paradoxical 
Society, with their guest. Dr. Hermann Stofikraft, arc far 
too earnest to adopt this pose of mind, but they exhibit 
that sympathy in fundamentals overlaid with variety in 
opinions which is one of the main conditions of good- 
fellowship. Dr. Stoffkraft, in spite of his name and of 
,his office as the single-handed opponent of the thesis of 
the book, makes it his chief care so to brandish his 
nwterialistic weapons as not to hurt the feelings of his 
friends ; and when, near the end of the book, he gets a 
[little out of temper, it is about matters with which a 
^atcrialist, as such, has no concern. 

1 As the book is not a novel there is no literary reason 
for not telling “what became of the Doctor,” as narrated 
^ the last chapter. He goes to Strathkelpie Castle to 
Pke part in an investigation of spiritualistic phenomena, 
begins by detecting the mode in which one young lady 
norms her spirit-rapping, but forthwith falls into an 
VoL. xix.-^No. 477 


“electro-biological’' courtship of another, and, this 
proving successful, he is persuaded by his wife and her 
priest to renounce the black arts in the lump as works of 
the foul fiend ; and then we are told that, having quieted 
his spirit by a few evolutions in four dimensions, he has 
now settled down to compose his “Exposition of the 
Relations between Religion and Science,” which he 
intends to be a thoroughly matured production. 

The Doctor — and, indeed, most of the other characters 
— are no mere materialised spirits, or opinions labelled 
with names of the Euphranor and Alcip/iron type. They 
do not reduce their subject to a caput mortuum by an 
exhaustive treatment, but take care, like w^ell-bred people, 
to drop it and pass on to another before we have time to 
suspect that the last word has been said. 

We cannot accuse the authors of leading us through 
the mazy paths of science only to entrap us into some 
peculiar form of theological belief. On the contrary, 
they avail themselves of the general intcicst in theo- 
logical dogmas to imbue their readers at unawares with 
the newest doctrines of science. There must be many 
who would never hare heard of Carnot’s reversible 
engine, if they had not been led through its cycle of 
operations while endeavouring to explore the Unseen 
Universe. No book containing so much thoroughly 
scientific matter would have passed through seven 
editions in so short a time without the allurement of 
some more human interest. 

Nor need we fear to draw down on Nature the 
admonition which fell on the inner car of the poet — 

“ Thou prate here where thou art lea^t ; 

This faith hath many a purer priest. 

And many an abler voice than thou,” 

For even those words and phrases which seemed at first 
sight to remove the book from the field of our criticism, 
are found on a nearer view to have acquired a new, and 
indeed a paradoxical sense, for which no right of 
sanctuary can be claimed. 

The words on the title-page : “ In te, Doniinc, speravi, 
non confundar in ajtcrnum,” may recall to an ordinary 
reader the aspiration of the Hebrew Psalmist, the closing 
prayer of the “Tc Deiim,” or the dying words of Francis 
Xavier; and men of science, as such, aie not to be sup- 
posed incapable either of the nobler hopes or of the 
nobler fears to which their fellow-men have attained. 
Here, however, we find these venerable words employed 
to express a conviction of the perpetual validity of the 
“Principle of Continuity,” enforced by the tremenddus 
sanction, that if at any place or at any time a single excep- 
tion to that principle were to occur, a general collapse of 
every intellect in the universe W’ould be the inevitable 
result. 

There are other well-known words in which St. Paul 
contrasts things seen with things unseen. These also are 
put in a prominent place by the authors of the “ Unseen 
Universe.” What, then, is the Unseen to which they 
raise their thoughts ? 

In the first place the luminiferous mther, the tremors 
of which are the dynamical equivalent of all the energy 
which has been lost by radiation from the various systems 
of grosser matter which it surrounds. In the second 
place a still more subtle medium, imagined by Sir William 
Thomson as possibly capable of furnishing an explana- 

II 
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tion of the properties of sensible bodies ; on the hypo- 
thesis that they are built up of ring vortices set in motion 
by some supernatural power in a frictionless liquid : 
beyond which wc arc to suppose an indefinite succession 
of media, not hitherto imagined by any one, each mani- 
foldly more subtle than any of those preceding it. To 
exercise the mind in speculations on such media may be 
a most delightful employment for those who arc intel- 
lectually fitted to indulge in it, though wc cannot see 
why they should on that account appropriate the words of 
St. Paul. 

Nature is a journal of science, and one of the severest 
tests of a scientific mind is to discern the limits of the 
legitimate application of scientific methods. Wc shall 
therefore endeavour to keep within the bounds of science 
in speaking of the subject-matter of this book, remem- 
bering that there are many things in heaven and earth 
which, by the selection required for the application of 
our scientific methods, have been excluded from our 
philosophy. 

No new discoveries can make the argument against 
the x)crsonal existence of man after death any stronger 
than it has appeared to be ever since men began to die, 
and no language can express it more forcibly than the 
words of the Psalmist : — 

“ His breath goeth forth, he relurneth to his earth ; in 
that very day his thoughts perish.’^ 

Idiysiology may su})ply a continually increasing number 
of illustrations of the dependence of our actions, mental 
as well as bodily, on the condition of our material organs, 
but none of these can render any more certain tho-.e 
facts about death which our earliest ancestors knew as 
well as our latest posterity can ever learn them. 

Science has, indeed, made some progress in clearing 
away the haze of materialism which clung so long to 
men’s notions about the soul, in spite of their dogmatic 
statements about its immateriality. No anatomist now 
looks forw’ard to being able to demonstrate my soul by 
dissecting it out of my pineal gland, or to determine the 
quantity of it by the process of double weighing. The 
notion that the soul exerts force lingered longer. Wc 
find it even in the late Isaac 'Jayloi's “I'hysical Theory 
of a Future Slate.” It was admitted that one body might 
set another in motion ; but it wms asserted that in every 
case, if \vc only trace the chain of phenomena far enough 
back, w'e must conic to a body set in motion by the direct 
action of a soul. 

It would be rash to assert that any experiments on 
living beings have as yet been conducted with such pre- 
cision as to account for every foot pound of work done by 
an animal in terms of the diminution of the intrinsic 
energy of the body and its contents ; but the principle of 
the conservation of energy has acquired so much scientific 
weight during the last twenty years that no physiologist 
would feel any confidence in an experiment which showed 
a considerable difference between the work done by an 
animal and the balance of the account of energy received 
and spent. 

Science has thus compelled us to admit that that w'hich 
distinguishes a living body from a dead one is neither a 
material thing, nor that more refined entity, a form of 
energy.^’ There are methods, however, by which the 
application of energy may be directed without interferin|f 


with its amount. Is the soul like the engine-driver, who 
does not draw the train himself, but, by means of certain 
valves, directs the course of the steam so as to drive the 
engine forward or backward, or to stop it ? 

The dynamical theory of a conservative material system 
show^s us, however, that in general the present configura- 
tion and motion determines the whole course of the 
system, exceptions to this rule occurring only at the 
instants when the system passes through certain isolated 
and singular phases, at which a strictly infinitesimal 
force may determine the course of the system to any one 
of a finite number of equally possible paths, as the points- 
man at a railway junction directs the train to one set of 
rails or another. Prof. B. Stewart has expounded a theory 
of this kind in his book on “ The Conservation of Energy,’* 
and MM. de St. Venant and Boussinesq have examined 
the corresponding phase of some purely mathematical 
problems. 

The science which rejoices in the name of " Psycho- 
physik ” has made considerable progress in the study of 
the phenomena which accompany our sensations and 
voluntary motions. Wc are taught that many of the 
processes which we suppose entirely under the control of 
our ow'n will are subject to the strictest laws of succes- 
sion, with which we have no power of interfering ; and 
we are shown how to verify the conclusions of the science 
by deducing from it methods of physical and mental 
training for ouraclvcs and others. 

Thus science strips oft*, one after the other, the more 
or less gross materialisations by which wc endeavour to 
form an objective image of the soul, till men of science, 
speculating, in their non-scientific intervals, like other 
men on what science may possibly lead to, have prophe- 
sied that we shall soon have to confess that the soul is 
nothing else than a function of certain complex material 
systems. 

Men of science, however, are but men, and therefore 
occasionally contemplate their souls from within. Those 
who, like Du Bois-Reymond, cannot admit that sensation 
or consciousness can be a function of a material system, 
are led to the conception of a doifble mind. 

C)n the one side the acting, inventing, unconscious 
material mind, which puts the muscles into motion, and 
determines the w^orld’s history ; this is nothing else but 
the mechanics of atoms, and is subject to the causal law, 
and on the other side the inactiv^e, contemplative, remem- 
bering, fancying, conscious, immaterial mind, which 
feels pleasure and pain, love, and hate ; this one lies 
outside of the mechanics of matter, and cares nothing for 
cause and effect.” 

Wc might ask Prof. Du Bois-Reymond which of these 
it is that docs right or wrong, and knows that it is his 
act, and that he is responsible for it, but we must go on 
to the other view' of the case, which Dr. Stofikraft alludes 
to at p. 78, although by some law of the Paradoxical^ he is 
not allowed to pursue a subject which might have 
afforded excellent sport to the Society. 

“ I feel myself compelled to believe,” says the learned 
Doctor, ''that all kinds of matter have their motions 
accompanied w ith certain simple sensations. In a w'ord, 
all matter is, in some occult sense, alive.” 

This is what we may call the “ levelling up ” policy, 
and it has been expounded with great clearness by Prof. 
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vou Nageli in a lecture, of which a translation was given 
in Naturi*:, vol. xvi. p. 531. 

He can draw no line across the chain of being, and say 
that sensation and consciousness do not extend below 
that line. He cannot doubt that every molecule possesses 
something related, though distantly, to sensation, since 
each one feels the presence, the particular condition, the 
peculiar forces of the other, and, accordingly, has the 
inclination to move, and under circumstances really 
begins to move — becomes alive as it were;” ... “If> 
therefore, the molecules feel something which is related 
to sensation, then this must be pleasure if they can 
respond to attraction and repulsion, /.t*., follow their 
inclination or disinclination ; it must be displeasure if 
they are forced to execute sonic opposite movement, and 
it must be neither pleasure nor displeasure if they remain 
at rest.^’ 

Prof, von Niigeli must have forgotten his dynamics, 
or he w’ould have remembered that the molecules, 
like the planets, move along like blessed gods. They 
cannot be disturbed from the path of their choice by the 
action of any forces, for they have a constant and per- 
petual will to render to every force precisely that amount 
of deflexion which is due to it. Their condition must, 
therefore, be one of unmixed and unbroken pleasure. 

But even if a man were built up of thinking atoms 
would the thoughts of the man have any relation to the 
thoughts of the atoms ? Those who try to account for 
mental processes by the combined action of atoms do so, 
not by the thoughts of the atoms, but by their motions. 

Dr. Stoffkraft explains the origin of consciousness 
at p. 77 and at p. 107. We recommend to his atten- 
tion Mr. Herbert Spencer’s statement in his ‘‘ Prin- 
' iples of Psychology,” § 1 79, where he shows in a most 
t iumphanl manner how, under certain circumstances, 
“ there must arise a consciousness.” Such statements, 

* irefully studied, may contribute to the further ])rogress 
0! sc ience in the path which we have been describing, by 
bowling more clearly that consciousness cannot be the 
result of a plexus of nervous communications any more 
than of a congeries of plastidule souls. 

Personality is often spoken of as if it were another 
name for the continuity of consciousness as reproduced 
in memory, but it is impossible to deal with personality 
as if it were something objective that we could reason 
about. My knowledge that I am is quite independent of 
my recollection that I w^as, and also of my belief that, 
for a certain number of years, I have never ceased to 
be. But as soon as we plunge into the abysmal depths 
of personality we get beyond the limits of science, for all 
science, and, indeed, every form of human speech, is 1 
about objects capable of being known by the speaker and ' 
the hearer. Whenever we pretend to talk about the 
Subject we arc really dealing with an Object under a 
felse name, for the first proposition about the Subject, 
namely, I am,” cannot be used in the same sense by 
any two of us, and therefore can never become part of 
science at all. 

P The progress of science, therefore, so far as we have 
able to follow it, has added nothing of importance 
iiat has always been known about the physical con- 
snees of death, but has rather tended to deepen the 
nction between the visible part,'which perishes before 


our eyes, and that which we are ourselves, and to show 
that this personality, with respect to its nature as well 
as to its destiny, lies quite beyond the range of science. 

J. Clerk Maxwell 


SCIENCE CLASS-BOOKS 
The London Science Class-Books, Edited by G. Carey 
Foster, F.R.S., and Philip Magnus, B.Sc. Biolo- 
gical Scries, r. Botany— Outlines of Morpholoe^y 
and Physiologv* 2. Botany —Ouilines of Classifieation 
of Plants, By W. Ramsay Me Nab, M.D. 3. Zooloy;y 
of the Vertebrate Ant mats, 4. Zoology of the Inver- 
tebrate Animats. By Prof. A. Macalister. (London ; 
Longmans, Green and Co., 1878.) 

T he editors of this scries of Elementary Science Class- 
Books intend that the works shall all be composed 
with special reference to school teaching ; that they shall 
be suited to the capabilities and comprehension of boys 
and girls during their school course, while they shall at 
the same time afford trustworthy and accurate information 
presented in such a way that it may serve as a basis for 
more advanced study. In thus announcing their scheme 
the editors would seem to indicate that they have learned 
to appreciate the very great want that exists in all our 
public schools of just such a series of class-books as 
they undertake to supply; and though the standard at 
which they aim cannot be regarded as a high one, still 
most judges will agree that it is both a suitable and a 
proper one, and it is one that we wish the editors every 
success in their carrying of it out. If the natural sciences 
arc to be taught in our schools the scholars must have 
class-books of these sciences, and we take it as a good 
sign that the demand for such class-books is in thii 
new scries being supplied. The information in the 
present scries is to be accurate and trustworthy, and 
the names of the authors of the four books already pub- 
lished of the biological series is a sufficient guarantee 
that this is so. The information is to be suited to the 
capabilities of girls and boys during their school-days, 
and still it is to be presented in such a way as to form the 
basis of a higher study. The authors’ names, however 
distinguished, will be no necessary guarantee of this. It 
is not given to every one to be able to write an elementary 
book that may serve as the basis for a more advanced 
study. In the first two class-books on our list the author 
indeed does not even make the attempt. In his preface 
Prof. Me Nab declares that it has been thought advis- 
able to make his class-books on Botany such as would 
serve as a basis for the teaching in the higher classes 
of schools, and such as would supply the wants of 
medical students and others wishing to acquire a know'- 
ledge of the subject. We think this a pity, for we 
certainly at once miss that strictly elementary treatment 
of the subject, that full statement and discussion of the 
fundamental facts thereof, which we were led to expect, 
not by the author, but by his editors ; and however useful 
and instructive these two class-books may be, the aim 
that we fancy they should have kept in view is lost in the 
endeavour, to quote their authors’ own words, that they 
should serve as an introduction to the celebrated text- 
book of the distinguished German botanist, whose Lehr- 
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buch der Botanik*’ has been lately translated by Pro- 
fessors Bennett and Thisclton Dyer, and which has been 
published in the Clarendon Press Scries. After the class- 
book is mastered the manual is to be studied.” 

The first class-book treats of the morpholog^y and 
physiology of plants. In it three chapters are devoted to 
the morphology, and five chapters to the physiology. 
Like the little text*book of Thom<5, it presents to the 
student’s view a cell of a fungal plant, as an instance of 
the simplest conception of a vegetable cell ; but while such 
a structure is a cell, surely it is neither the most simple, 
nor certainly is it the most perfect form of a cell to 
be the first given to a beginner. The structure of the 
celJ-walJ and its growth are well treated of, but we do 
not like to find the word absorption ” used in the account 
of the formation of wood vessels, bordered pits, &c. ; this 
word is very likely to mislead the student, especially 
when he finds it used in another chapter to denote 
the imbibition of moisture. So far as we know, the 
cellulose cell-wall is in no case decomposed molecule by 
molecule, and these are not taken up as they are laid 
down ; and yet would it not require thaf all this should be 
done ere the term internal absorption could be correctly 
applied ? 

The subjects of the formation of new cells, and of the 
substances contained in protoplasm, arc thoroughly well 
done; a few technical words here and there occurring, and 
not explained, will demand the attention of the teacher. 
It would have been well had the chemical formuhe 
for starch, and some of the other members of the cellulose 
group, be given, in addition to the formula for cellulose. 
Such formulae would have enabled the student the better 
to understand the change of one organic compound, such 
as starch, into another, such as sugar. In passing wx may 
observe that Sach’s “ Text-Book ” is very defective also in 
this respect ; indeed, the word sugar is not to be found 
in it> index, and nowhere in the text is its composition 
given. Chapter II. treats of the tissues. Perhaps a 
few more technical words arc here used than arc abso- 
lutely necessary, but no doubt a great deal of exactness 
is attained by their use. The details are compressed into 
the smallest compass, but arc quite up to the very newest 
facts ; and because each word in such a chapter stands 
to express a good deal, we venture to take exception 
to the emjiloyment of the Mord development in the 
following sentence Permanent tissue is formed by 
the further development of those cells of the meristem 
which have lost the power of dividing,” and which have 
assumed some permanent form. It is just in such cells 
that no true development can take place. In Chapter III. 
the external conformation of plants is briefly treated of. 
In Chapter IV. we find The Nutrition of Plants. 
the chemical elements out of which the plant constructs 
its organic substance,” the author enumerates carbon, 
‘•v.hogcn, oxygen, nitrogen, and sulphur;” might he 
not have added iron .? True, it may still be doubted 
whether iron forms an integral constituent of the chemical 
formula of chlorophyll, but without it the plant, as 
a plant, cannot “construct its organic substance." 
The processes of assimilation and metastasis are 
very conreaicntly tabulated, and the student carefiiliy 
going over this chapter will,, we should think, be able to 
understand it without any help from a teacher. It is a 


chapter which does the author great credit, and almost 
comes up to the standard of the editors. Only one com- 
ment we venture to make on it. Taking it for granted 
that Nageli has somewhere said that the idtimatc solid 
particles of plants are more or less crystalline, a concep- 
tion beyond our powers, how then can the mode of their 
growth be very different from that occurring in minerals, 
crystals, &c. t The Fifth Chapter is concerned with the 
relation of the general conditions of the life of plants. 
The Sixth treats of the growth of plants. The author 
limits the term growth to an increase in bulk, accom- 
panied by a deposit of some new constructive material. 
He thus considerably limits the term, as we believe cor- 
rectly defined by Herbert Spencer. The subject of the 
tension found in growing parts is treated at a length out of 
due proportion to the treatment of the other subjects in 
the volume, and in such a class-book we think it would 
have sufficed to have given the results of Sachs’ experi- 
ments on the periodicity of growth, and not to have 
copied his tabular statements in such detail. The last 
chapters arc deroled to the subjects of the reproduction 
of plants'and their classification. 

The second class-book, also by Prof. McNab, is a con- 
tinuation of the first, but is devoted to the special morpho- 
logy and outlines of a classification of plants. The 
classification of the flowcriess plants is based on that of 
Sachs, though this is here and there altered. We think 
the author acts rather prematurely in placing such families 
as those of the Chytridiacea? and Chlorochytridiaceae yet 
as among the Oospore a:. The Lichens arc regarded as 
ascomycetous fungi parasitic on alga; ; this wc think 
right. Cohn’s very convenient names Bryophyta and 
Pteridophyta are adopted for the groups of the mosses 
and the Vascular Cryptogams ; and as an instance that 
very recent facts in the life history of the Cryptogams has 
not escaped the attention of the author, we perceive that 
he mentions that the branches -of the Horse-tails arise in 
an axillary manner, and not as believed up to janezewski’s 
researches, in an endogenous manner. So much space 
is devoted to the Cryptogams that the treatment of the 
flowering plants is greatly curtailed. These two little 
volumes have been well and painstakingly compiled ; they 
may be safely placed in the hands of a student who knows 
some little of the subject about which they treat, and they 
cannot fail to be very useful to ever)' teacher of the 
natural sciences in our upper schools. 

The two little volumes on “Zoology,” by Prof. Macalister, 
are of quite another type. They aim at presenting, in 
as simple a form as possible, the leading characters of 
vertebrate and invertebrate animals. In these, special 
care has been taken to dispense wjth all unnecessary 
technicalities, and when such, owing to the nature of the 
case, arise, they are carefully explained. We would 
have wished something more novel than most of the 
woodcut illustrations, though we acknowledge that among 
the invertebrates some of the illustrations are modern ; 
but we feel glad to find each volume with a carefully 
drawn up index, the loss of which will doubtless be felt 
by many a student of Prof. McNab’ s two class-books; 
while they will be found to afford trustworthy and accu- 
rate information. This will be found given in a way 
quite suited to the comprehension of our average minded 
girls and boys. 
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OUR BOOK SHELF 

Si^ies from the Physiological Laboratory in the Uni- 
^rsily of Cambrige. Edited by the Trinity Praelector 
In Physiology. Part III. (Cambridge : Printed at the 
University Press, 1877.) 

Tfnis volume of 165 pages, together with numerous 
elaborate plates— the largest of the Cambridge Biological 
'^Studies" yet published— is a most pleasing indication 
of a vigorous spirit of research in a body which has by 
many been thought to be solely educational. It is not, 
indeed, the number of the memoirs and papers here 
collected, but their quality, which makes them worthy of 
the university whose name they bear on the title-page. 
In ’quantity they are far from commensurate with the 
latent means and opportunities of the colleges and Uni- 
versity of Cambridge, but in their thoroughness and 
dignity they display a spirit which would do honour to 
any university, They represent a new feature in the 
history of biological science in this country, viz., the 
recognised official charge of biological research in high 

{ >laces, where it has been too long neglected. The Bio- 
ogical and Physiological School of Cambridge is a rare 
and valuable “ sport ” in the offspring of an organism of 
decided conservative tendencies : may we not hope that, 
ere long, Oxford will l^ive birth to a similar healthy 
monster } 

All the papers of this volume have been published 
before in the Journal of Anatomy and Physiology y or 
elsewhere ; but we are not the less glad, on that account, 
to see the present collection. If the cause of scientific 
research were more secure in England than it is, the 
publication of special collections of memoirs of the 
various schools might be held to be an unnecessary luxury. 
Of even —since rivalry may become ungenerous— a posi- 
tively dangerous habit. Under our present conditions, 
liuwever, it is not only pleasant to be reminded now and 
a;;ain of the various centres of organised research among 
US, but it materially strengthens the hands of English 
K lentific workers to invest the different growing schools 
vvith somewhat of a personal and individual interest. 

The volume contains physiological and anatomical 
r>apers, chiefly in zoology, but also in botany. Dr. Michael 
J'nster and Mr. Dew-Smith contribute a most interesting 
j-a])er on the effects of the constant current on the heart, 

V. Iiich is a continuation of the work they did on the 
reaction of the snail's heart to electrical currents. Mr. 
J. Langley has a paper on the action of pilocarpin on 
the submaxillary gland of the dog. Mr. Gaskell reprints 
one of his papers on the vaso-motor nerves of striated 
muscles. Mr. F. M. Balfour contributes an important 
section of his now published monograph on the develop- 
ment of elasmobranch fishes, viz., the development of 
their spinal nerves; as well as a paper on the spinal 
nerves of amphioxus. Mr. Marshall follows with a paper 
on the development of the nerves in birds. Mr. Bullar 
has a paper, with plates, on the generative organs of 
parasitic isopoda ; Mr. Bridge one on the cranial oste- 
ology of Antia calvoy also admirably illustrated ; and Mr. 
Sidney Vines a short communication on the digestive 
ferment of nepenthes. 

The American Qtiarte? ly Microscopical Journaly contain- 
ing the Transactions of the New York Microscopical 
Society, Edited by Romyn Hitchcock. Vol. I., No. i. 
October. (New York : Hitchcock and Hall, 1878.) 
Commencing, as this new journal does, on the lines of 
our own Quarterly Journal of Microscopical Science y and 
somewhat under the like auspices, we trust it may have 
w same worthy career, and be equally well thought of. 

first number is beautifully printed on excellent paper, 
^ c ontains some eighty-two pages belonging to the 
proper, while the Transactions of the New York 
Microscopical Society extend to some sixteen pages more. 


The six plates, on their part, are good, but not up to the 
same standard of execution as the letterpress, and fall a 
good deal below those that generally appear in our own 
microscopical journal. The chief contents of this part 
are — I. On the Sting of the Honey Bee, by J. D. Hyatt. 
Plates I. and II, 2. Description of some New Species 
of Diatoms, by H. L. Smith. Plate III. 3. Observa- 
tions on several Fonns of Saprolegniacea?, by F. B. 
Hine. Plates IV. to VI, Only the first part of this 
paper is given, and the list of works referred to 
by the author is given at the end of the paper, 
so perhaps it may be premature to suggest that English 
writers on this subject are not altogether wanting, as he 
would seem to think; but has he not Dr. Lindstedt’s 
Synopsis, and does not this refer to such ? 4. The Oil 
Immersion Lenses of Zeiss compared with the Objectives 
of Spencer and Sons, by H. L, Smith. 5. On the Micro- 
scopical Examination of Fibers (fibres?), by W. H. Seaman. 

6. Emigration in Passive Hypermmia, by W. T. Beifield. 

7. On a New Device for Dark-field Illumination, by 
W. Leighton. Among the shorter articles we may men- 
tion one reprinted, with full acknowledgment, on the 
Spore Formation in the Mesocarpea?, from our own 
columns, and an account of the National Microscopical 
Congress held last August at Indian.ipolis, Indiana. 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to returuy er 
to correspond %vith the writers of, rejected manuscripts. No 
notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible othenvise to ensure the appearance even of com- 
tnunicatiofis containing interesting ana novel facts .1 

Locusts and Sun-Spots 

As the locust [CEdipoda migratoriay or Acridiumpetigrinumf) 
is a fretjuent and occasionally aggravating accompaniment of 
drouglit and famine, it cannot but be interesting to notice that 
l>criodical incursions of this in.‘ cct into the temperate zone are 
apparently regulated in some way by the terrestrial meteoro- 
logical abnormalities which accompany the varying phases of the 
sun-spots. 

Dr. F. G. Ilahn, in his treatise ** Ueber die Ilczichungen der 
Sonnenfleckenperiode zii mctcorologischcii Fr.schciniingcii,” 
atfer remarking that locusts will probably only vi.dt the temiie- 
rate regions in great numbers during unusually hot and dry years 
(on account of the brood), and abandon them again in w et and 
cold years, shows, from a list furnished by Dr. W. Kbppen, of 
Hamburg, embracing the period i8cx5-i862, that in Europe they 
begin coming about the epoch of minimum sun-spot, paying 
annual visits from thence up to the epoch of maximum sun-spot, 
after which they disappear altogether until the next following 
epoch of sun-spot minimum. . 

In the following table I give Dr, Hahn’s dates for their visita- 
tions in Europe, with some additional ones on the authority of 
M. Camille Flammarion, and Mr, Walford of the Statistical 
Society, which include other regions of the north temperate 
zone. I also give the corresponding sun-spot epochs in each 
case, according to Wolf. The capital letters in parenthe'^cs 
attached to the dates, indicate the authorities rc.spectively 
alluded to above. 


Locusts. 

Date of Visitation in Temperate Zone, 

1613(F) 

1690(F) 

I 748 >-1749 (FT 
1800 annually up to 1806 (II) 

1811 „ „ 1816(H) 

1820 „ „ 1829(H) 

1832(F) 1834(F) 1 837 annually up to 1839(H) 
1844 annually up to 1848(H) 

1855 „ „ 1862 (II) 

1866(F) 1868 (W) ; 

1874 annually up to 1878 (W) I 


SuN-SroTs. 


Min. 

i6io*8 

1689*5 

17450 

I79«*3 

i8io‘6 

i833’9 

i«43'5 

1856*0 

1867*2 

i 877(?) 


Max. 

1615*0 

1693*0 

1750-3 

1804*2 

i8i6‘4 

1829*9 

®:; 

18&>*1 

1870*6 


* See CcntienmtCs MagnJnf for July, 1748, pp. 33« and 414. 
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1!1te flmarlcable fact displayed in his portion of the above 
tabk, that locusts only make their appearance in great numbers 
in the interval from minimam to maximum sun-spot and never 
during the interval from maximum to minimum sun*sp?t, is 
evidently regarded by Dr, Hahn as affording some additional 
collateral proof in favour of the relation he had already par- 
tially established between the rainfalls of Central Europe and 
the sun-spots, viz., that the interval from minimum to maximum 
sun-spot is in general drier and warmer than that from maximum 
to minimum sun-spot. The adied dates apparently exhibit a 
relation to the sun-spot epochs similar to those given by Dr. 
Ilabn. 

Whether the law , which re julate the visitations of locusts are 
the same in other parts of the world or not, it is at all events 
suggestive to notice that the dates of their general appearance 
throughout the world, given by Mr. Walford in a recent paper 
to the Statistical S)cicty, entitled, “Famines of the World, 
Past and Present,” exhibit the sane relation to the sun-spots as 
that noted by Dr. Ilahn in the case of their visits to Europe. 

The date of ajiparition, the locality visited, and the epoch of 
sun-spot minimum corresponding, are given below. 


Dale of Apparition. 
1802 
1812-13 


1874-77 

1878 


'XI 

1868 


Locality vbited. 

India 

United Slates 

it 

( China, Spain, Algeria, 
llosnia, India 


Epoch of Minimum 
Sun-Spot. 

I79«'3 
i8io*6 

««33‘9 
1856*0 
1857 2 

i 877(?) 

iS77(?) 


In the face of .such an apparent predilection on the part of 
locusts to swarm during the minimum epoch of sun-spots, it 
might, 1 think, be advantage )us to institute an extensive com- 
parison of all past visitations of these insects with the eleven- 
year cycle of sun-spots. This after due allowance had been 
made for any known natural cycles of incubation, might pos- 
sibly bring to light a physical cycle of visitatbn, the size an I 
position of the area afTccted by which would, j)erhaj>s, afford 
some indication of the corrcsjxjudi ng limits of the rainfall 
variation. h. 1), Archibald 

II, Granby Terrace, Glasgow 


The Range of the Mammoth 

The criticism by Mr. Clement Reid of my paper recently 
rc.ad before the Geological Society, and not yet published, 
renders it nccc.ssary to reaiind bun that his view^ as ti the 
mammoth not being prc-glacial are not new, but w'crc advanced 
by me ten years ago (/b/. Sru’/Kt' /uTvVro, 186S, p, 275 ; GeoL 
V. 7, July, 186S), and aflcrw'anls given up by the light of a 
wider experience, llis arrangement of the complicated glacial 
deposits ofDritain in one linear serie-., like all similar attemj>ls, 
appear^ to me to be based on the fallacy that a difference in the 
character of the strata, in different areas, implies a difference in 
point of time. His divisi ms sceiii to me purely local, and mostly 
peculiar to the cadern counties. I see no reasjii for believing 
that, while five out of the six proiioicl were being accumulated 
c.Tst of the Pennine chain, there w'ere no glacial phenomena in 
the w'csl, in Lancashire or Cheshire, until the last phase, or the 
sixth of the eastern divisions ; or, in other words, that the lower 
bouUicr clay of Lancashire and Cheshire is the equivalent of 
the last division. On the contrary, the marine sands and gravels 
covering the 1 iwer boulder clays, on both sides of the Pennine 
chain, and occupying a large area round Crewe, Stafford, and in 
the Trent Valley, is to me a well-marked horizon, defining the 
upper from the lower .series of boulder clays. It is very ;likely 
that the lower boulder day of Lancashire and Cheshire is the 
equivalent oi the lower bouklcr day series of Noifolk and Suf- 
folk, as well as of the “moraine profonde” of Scotland. It 
must, however, be admitted that the correlation of the glacial 
deposits in various parts of Britain has not yet been satisfactorily 
made out. “ Tot homines quot sententuv.” 

lb group them, as they are frequently now grouped, in one 
linear series, seems to me almost as useless as to construct a 
history of Europe in W'hich the dynasties ruling various kingdoms 
at the same time arc described one after another, and taken to 
belong to different periods because they were different dynasties. 

W. Boyd Dawkins 


Fossil Floras of the Arctic Regions 

The author of the valuable paper commanicated in NATURE, 
vol xix. p. 124, on “ The Fossil Floras of the Arctic Regions,” 
will find in an essay of mine, entitled “Thalassa,” and pub- 
lished in the course of last year, a number of facts and argu- 
ments in corroboration of his views regarding the influence of 
oceanic currents upon climate. In this essay, which is mainly 
founded upon the observations made on board H.M.S. CAat- 
Icnf'er, I have endeavoured to show how a relatively trifling 
elevation or depression of the sea-coast or of the bed of 
the ocean may considerably alter the configuration of an 
oceanic basin ; how such an alteration must affect the direction, 
volume and temperature of existing currents, and thus have a 
tendency to change the climate and ultimately the distribution of 
animal and plant life in the regions bordering on the oceanic 
basin. I also (p. 29-30) ventured to expre.ss the opinion that 
“it appears hardly necessary to go in search of vad cosmic 
changes, such as an alteration in the position of the terrestrial 
axis, a diminution in the amount of solar heat , , . , while we 
have, close at hand, an agency whose effect upon climatic ^condi- 
tions may be said to be a matter of daily experience, and which 
is sufficiently powerful to establish, in almost any region on the 
earth’s surface, the small difference of temperature wffiich is a 
decree of life or of death to numerous animal and vegetable 
organism-.” To this I may now add, that the influence of 
oceanic currents upon climate and upon the distribution of life 
w'ill be most felt and produce the most remarkable results in the 
Arctic and sub- A retie regions, which, as w« know, may at one 
period be swept by powerful polar currents, at another invaded 
liy vast masse> of warm water brought there by currents from 
the tropical regions, such, for example, as the Gulf Stream. 

I'he facts brought to light by recent sounding-operations 
regarding the configuration of the ^ea-bottom and the distribution 
of oceanic dejiths has led me to the conclusion that our continents 
and oceanic basins, such as they appear at the present day, 
are of immense antiipiity ; that changes in the distribution of 
land and w'atcr reriuire for their accompli diment long periods, 
which, for all we know, may alternate with ]>eriods of repose or 
even of retrocession ; and that, consequently, the influence of 
thc-.e changes up in currents and upon climate must be ecjually 
slow and uncertain in its duration. If, therefore, the effect ol 
oceanic cuiTents upon climate appears as an important factor, 
which can no longer be neglected in any di'.cussion on the flora 
and fauna of past geological epochs, on the other hand, the slow 
and uncertain progress of the changes above mentioned seems to 
afford amjilc scope for the operation of other causes w'hich, 
besides climate ami temperature, determine the existence of cer- 
tain s]>ecies in a given area of the earth’s surface. 

I J. J. Wild 


The Microphone 

Two subjects of interc'^t in connection with the practical 
application of the microphone have lately been brought to my 
notice by Raja Sir T. Madava Row, K.C.S.I., Dewan of 
Baroda. In the hope of securing a little assistance from some 
of your scientific readers I hasten to lay them before you. 

The first question is w itli reference to the use of a microphone 
as a stethoscope. It seems that native ladies of high position 
decline altogether to allow a doctor to examine the chest in the 
ordinary manner. Sooner than submit to .such an examination 
they w'ould prefer to die — certainly rather a staggering fact for 
those imbued w'lth European ideas. In the cause of humanity it 
is therefore desirable to do .something for those whose position 
and caste w’ mid be imperilled by direct examination. If the 
microphone could be so delicately arranged as to transmit the 
auscultatory sounds, a medical ear, even at a distance, would 
surely be able to detect the existence of any disease of the heart 
or lungs. In the few experiments that we have made with our 
limited appliances we have been able to hear the ticking of a 
w'atch at a distance of about 200 yards., and the roar of a black 
ant w hen attacked by his companion, but as yet we have heard 
no internal sounds from the human breast. Perhaps with better 
devised instruments some one may have been able to obtain that 
which has yet been denied to us. I am sure many native ladies 
would be glad to get an affirmative answer to the question, “ Can 
the microphone be used as a stethoscoiic ? ” 

Tlic second subject seems to me to be a much more difficult 
one to grapple with. Sir Madava Row writes to me as 
follows ; — 
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fpond near, and where they wiU be forad 
and their predictions are generally vended with CTeat a^ 
rtcv I took some trouble to ascertain how these men 
arc enabled to predict the proximity, or otherwise, of the spnngs 
underground. Brushing aside the ceremonies and incantations 
they perform in view to deceive otherb and i^rhaps themselves 
also, 1 found that they detect the proximity of the subterranean 
springs by lying down on the bare ground in the dead silence of 
night, with the ear in contact with the ground, and tiying to 
Amr the sound of the flow of water in the strata ben^th. By 
practice the ear is made very sensitive, and the degree of 
distinctness with which they hear the sound of flowing water 
enables them approximately to predict the depth of the springs. 
It IS in this manner that appropriate spots are selected for 
sinking ells. 

“Now, would any of the instruments you are experimenting 
with magnify the sound of the subterranean flow of water so as 
to greatly facilitate the process I have described ? If so, it may 
be a considerable practical gain.” 

To this query I have hitherto been able to return no other 
answer than a negative one Both the subjects are piactical 
ones, and I only hope that there will be before long some light 
cast upon them Thos S Fait 

Baroda, India, November 4 


Leaf-Sheaths and the Growth of Plants 

The latest results of M Bert’s researches into the growth of 

J flants (sec Comptes Ktndus^ vcl 87, p 69^, November 4), have 
cd me to publish an ob crvaiion which I made on the inner 
sheaths of young leav es this 1 ist spring 1 he spring befoi e last 
T was struck with the crimson like colour of these silky sheaths 
on many tiees, whereas the young leaves they covei aie of a 
tender green, and it natuially occurred to me that their puipose 
was not only to foim a wra]i| er to the leaf, but also a coloured 
screen, which would allow the led rays of the spectrum to pass, 
and to a certain extent (picnch the blue rays 1 ut I could not 
understand why the Utter rays should be cut ofll, suite they are 
highly actinic, and the leaves themselves are green I ast sjiring 
1 carefully noted the tints of the Icaf-sheaths of dilTeient tiees, 
with the following re ults — 


tSoor of the pto, Md to *• to lolM 

pass into the leaf. I should « I? 

evidently superadded to the other functions of toe stoto, a« it 
usually appears as a more or less perfect 
surface of the sheath only. MUNUO 

We‘*t Croydon 


Na nt <f Tree 
Ilm 
Lime 
Beech 
Sycamore 
Ash 

Horse chestnut 

Maple 

Lireh 

Oak 

The Bramble 
The Hawthorn 
Certain Roses 
Wild Cherry 


r nt of Inner 
I eaf Sheath 
Red (ciimson) 
Red (ciimson) 
Red (crimson) 
Red (crimson). 


r nt f r xjter 
I eaf Sheath 
Reddish brown 
Reddish brown 
Brow n, 

booty black 


Red (ciimson). 

Blight red. 

Brown 

Brow nish red. 

Reddish 
Red 
Red 
Red 

Sometimes the bark on the stem of young sycamoic shoots 
and the top leaflets were tinged w ith a deep reddish bi own I he 
ovei lapping tips of young leaves in buds were frequently reddish, 
and the majority of outer leaf cases were a warm or reddish 
brow n The shining buds of the horse chestnut afforded a fine 
®*'^mple of the phenomenon The leaf -cases were of a strong 


Hornets 

The following fact, which I hsve been cnabW to 
cerning a hornet, may be interesting to some of the resaeri cw 
Nature In a letter I received from my grandwn, s veiy 
ob«^ervmg and accurate young naturalist, there was the foUowmg 
statement, dated October 13, 1878, Tunbndge WcUi) 

“Last week I caught a splendid large hornet on the hall 
window, and last Saturday I caught a ^mailer one on a small 
oak-tree in Hurst Wood (Tunbridge Wells), He was engaged 
in eating some sticl y, whitish stuff which had come out of the 
tree in several places where it had been cut or bruised. This 
stuff seemed to attract all the insects in the neighbourhood, 
especially swarms of flies. There w ere two red admirals (butter- 
flies), two hornets, four wasps, and hundreds of bluebottles and 
other small flies, busily engaged in eating thi-v substance, which 
was bored w ith small round holes. On Sunday, as w e came home 
from Speldhnrst Church, we passed the same tree, and on it, to 
my great surprise, I caught half a hoi net, which was very active, 
running about the tree, and seemed to be quite happy and com 
fortable He had no abdomen at all, except a small piece of 
the upper skin, which hung on , his left wings were very much 
battered, and he had bst his left hind leg ’ ihis half hornet 
was brought home and examined, keeping actively alive until the 
evening, when it was destnyul for the sake of preservatirn I 
had an opj)ortunity of examining the half hornet alluded to very 
soon after, ind tJie facts detailed in the letti 1 J have quoted were 
asceitained to be quite coireet ihis hornet was a small sj eci 
men, and I f( und oil the alxbmf n gone cxci j t a small portion 
of the upper part of the fust j int, which still remained attached 
to the thjrax Ihe left wings were much broken, and one hind 
leg gone In this di al led state, how long the hornet might 
have lived is a point whieli I rtgret was net ascertained 
Riystcad, ^\ 01 thing Wm Wilson Saunders 

Equine Sagacity 

A II EAsANT stfiy has just come to us fiom the Cape of Gr od 
Hepe In Gi laf Kcmett, as in all the old Dutch towns m the 
col ny, thcie is, in the centre if the ])lact, a lirge market 
square, where the farmeis, tinders, and ethers, arriving with 
then produce at any hour of the day or night, may “out span” 
the oxen 01 hoi es from tl eii waggons, send the cattle out 
to the “commonage to feed, wliile they bivouac at their 
waggons, as is the wont of African tiavcJltis to d >, until the 
eight o clock morning maikct auction 

An old horse bebngmg to 01 c of the c jiartics had wandered 
abfut m search of grass and water \ uuly, i o doubt, f >r it was 
dui mg the seveie diought from winch the c untiy is 1 ut now 
recovering Coming to the great bare n arl et place, and finiJing 
a 1 n )1 < f men talking there, he singled out one of them, and 
pulled him by the sleeve with his teeth '1 he man, thinking the 
horse might possibly bite, rej-ulsed him, liut as it was not very 
roughly done, he returned to thi charge, willi tl e same rccep 
tion, but he was a pei severing animal, and praelieally de 


red, like carmine, the exposed tip of each sheath leaflet being I monstrated the axiom that “ persevei anee gams the day,” for 
^y^d a deeper red at the middle, shading off to the edge , where 
they overlapped. Under this protective cuitainwasa Dyer of 
flossy fibre, like cotton, sw athing the pale young leaves under 
neath. 

1 he recent researches of M Bert throw light on this interest 
mg subject. He finds that plants kept under green glass shades 
soon pensh, because these intercept the red or less refrangible 
wiys of the spectrum, and allow the blue or more refrangible 
to pa«;s Red glass, on the contrary, sustains life, although 
u oecomes enfeebled by reason of the withdrawal of all the blue 


upon his tal ing the chosen sleeve for the thud time between his 
teeth, the owner awoke to the idea that a deed of kindness 
might be requiied of him , putting his hand upon tlie hor e’s 
neck, he aid, “All right, old fellow , march on ' 1 he horse 

at once led the way to a pump at the futthcr >Kle of the ‘quare. 
Some coloured servants were lounging about the spot One of 
them, at the bidding of the while man, filled a bucket with 
water, three times was the bucket replenished and emptied 
before the “great thirst” was a suaged, and then the grateful 
brute almost spoke his thanks to his white friend by rubbing his 
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noM gently agftinst his arm, after which he walked off with a 
great sigh of relief. 

A story somewhat analogous lo the foregoing was told me by 
a friend, whose uncle, an old country squire in one of our 
western counties, had a favourite hunter in a loose box in the 
stable. One w'arm summer day he was ** athirst,” 'and could 
get no water. He tried to draw the groom's attention to 
the fact, but without success. The horse was not to be dis> 
couraged ; he evidently gave the matter consideration. The 
thirst was pressing. All at once he remembered that he always 
had a certain halter put upon his head when led to the water. 
He knew where it hung. Ho managed to unhook it from its 
peg, and carried it to the ^(^room ! who at once, in great admira- 
tion of the knowlcdgablc brute, rewarded him in the manner he 
desired. M. Carev-IIobson 

Colour-Blindness 

Hr. Prior’s letter is almost entirely philological, and there- 
fore doci not come within my province. I have alluded to the 
coloiir-blind impression of white in my paj)cr in the /'>{//. J'rans. 

1 should like to know more about the eyesight of the person 
v\]io says he cannot distinguidi snow. 

'rhe latter part of the first paragraph of my letter on p. 120 
should run, “ In pigments, neutral green appears to me gray.” 

December 14 \V. Pole 

Magnetic Storm, May 14, 187S 

Keferrinc lo a letter from the Rev. S. J. Perry in Nature, 
viil. xviii. p. 617, reporting the magnetic disturbances observed 
at Stonyhurst, Mclliournc, and Shangliai, on May 14, it may 
interest your readers to learn that earth-current disturbances 
were also noted on the Persian Gulf cables from 4 r.M. (Kurra- 
ebee time) on the I5lh up to 5 a.m. on the following day. 

Unusually strong earth -currents were also observed on June 3 
and 4, on the cables between Riushirc and Kuirachec ; the 
current 'Strength at 2.40 r.M. on the 3 rc], and 12.20 A.M. on the 
4th, lieing reported a-* equal to fourteen DanicU’s cells. 

Kurrachcc, November S IIknrv C. Mance 


“ Measuring the Height of Clouds ” 

F The electric light proiiinng lo be of great intensity at a 
small cost, the thought occurred to me that it might be used with 
advantage for the purpose of ascertaining the height of clouds. 
For, supposing an electric lamp sending a beam of light to the 
clouds, the sj) >1 ^^bcre the light meets the latl<-r, will be mure or 
less visible, and we are olwiously able to determine trigono- 
metrically the height of the cloud. 

By using two lamps, or a lamj» and two rellectors, wemay 
easily find also the rate at wliich clouds travel, by bringing the 
plane, passing through the axes of the beams of light, parallel to 
the direction in w'hich the clouds move, and by noting the time 
it takes a cloud to travel from one l^cam of liglit to llic other, 
having, of course, determined aUo the actual distance between 
the two spots of light on the clouds. 

The above refers to observations during the night only, but by 
making use of coloured light, or by bringing a substance in the 
carbons of the lamp, the spectrum of which is easily recognisable, 
w’c might probably be able to work also during day-time. 

Kew J. F. Wilke 

The Weather 

After a week of unusually cold w'callier, the mean tempera- 
ture having been 28^*5, and the w'ind constant from a northerly 
point, a thaw set in yesterday, and the wind became westerly, 
when immediately after sunset a rather unusual condition of 
weather occurred ; viz., the rapid formation of a complete 
sheet of jee on the roads, though at the time, and till eleven 
r.M., the thermometer was a'’ or 3° above the freezing-point. 

As the sky w'as overcast at the time radiation cannot well 
account for it. Owing to the penetration of the cold, the 
surface must have retained a temperature considerably.below 32® 
for some time after the air had become warmer and damper, so 
thAt the moisture was at once congealed. 

Clifton, December i6 G. S. Thomson 


THE LAST EXPERIMENTS WITH THE 
2o^TON GUN 

'T'HE last experiments with the 8o-ton gun at Wool- 
wich deserve to be recorded, if only for the sake of 
showing that our scientific artillerists appear to be working 
in the proper channel. The last shot fired from the 
monster piece of ordnance was with the unprecedented 
charge of 460 lbs. of powder, and yet there was not so 
much strain upon the gpin as that formerly exerted by 
charges one hundred lbs. less. The reason of this is 
in the main due to a change having been made in the 
character of the gunpowder employed ; fdr whenever 
the former powder was used, even in lesser quantity, the 
pressure of the gas inside the gun rose at once. This 
would not so much matter if it could be showm that with 
the increase of strain, the work of the shot increased 
also. But such is not the case. For instance, in the 
case of two shots fired last week, one was sent on its 
way by 460 lbs. of prismatic powder, recording a velocity, 
w'c are told, of 1,626 per second, and a strain inside the 
gun of 19 J Ions, while the other, with but 425 lbs. of cube 
powder, had a speed of only 1,600 feet, while it exerted 
a strain upon the weapon of 21 tons per square inch. 
The gun has been chambered—or in other words the 
cartridge cavity enlarged — to permit the introduction of 
heavier charges, as also to allow of a certain amount of 
air-space in the cartridge ; but this modification in the 
weapon, beneficial as it may be, docs not account, as we 
have shown, for the decrease upon the strain of the gun. 
This is due lo the change in the powder. 

In most of the former experiments a gunpowder of solid 
cubes, irregular in shape and measuring about an inch 
and a half, were employed ; the recent results have been 
secured by thick six-sided prisms, about an inch across, 
and so accurately shaped that they may be packed to- 
gether very closely. I’herc is a single perforation in the 
middle of this prismatic powder, which, by the way, is oi 
German origin, and when the cartridge has been sccurcl) 
packed so as to represent one solid mass, the perforations 
running through the whole length of the charge permit of 
the same being rapidly kindled. If the perforations were 
not there, half the charge would probably be expelled the 
gun before it was kindled ; so that a packed cartridge of 
prismatic powder represents as nearly as possible a solid 
charge with tubes running its entire length, through whicli 
the kindling flames pass. 

It has, of late, grown to be an axiom that the larger 
the gun the larger must be the grains of powder. A large 
grain of gunpowder burns slow because the fire is some 
lime reaching the centre, and a slow-burning powder is 
what artillerists require for rifled guns. In a smooth- 
bore weapon the cannon ball fits loosely, and may be 
expelled at a bound ; but in rifled cannon the shot, so to 
sjieak, movxs upon a sort of railway, and it would never 
do to get the shot into motion too suddenly. An undue 
strain would be exerted upon the gun, while the velocity 
of the shot would not be increased. For a rifled gun, 
therefore, a slow- burning charge is absolutely necessary, 
and this is to be secured only by reducing the surface to 
be kindled. In the case of the prismatic powder, the 
grains, if they may be called by that name, arc so closel)' 
packed that no fire can get between them, and hence the 
action of kindling is still further reduced. 

Not only is the shape and density of powder grains 
now attracting particular attention, but the percentage 
of moisture contained in the material has also lately been 
under study. The amount of water in gunpowder to the 
minute extent existing in ordinary samples is found to in- 
fluence combustion in a very marked degree, and nothing 
but an exhaustiv'e scries of trials can give sufficient data 
for practical application of so important an eleinent in 
the science of explosives. In the xpe^intime chemists are 
pointing out yet another source of uncertainty in the 
combustion of gunpowder, to which, notwithstanding 
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repeated warnings but little attention has hitherto 
We mean the composition of the charcoal 
Ape^raing to the manner of preparing this, the method 
adored mr charring and the material employed, so does 
Che chemical composition of the charcoal differ. Some 
samples, for instance, prore on analysis to contain 85 per 
cent of carbon, while others have 20 per cent, less ; it is 
5eat>cely to be expected that gunpowder made from the 
two kinds will have the same burning qualities, and yet 
With gunpowder manufactures charcoal is charcoal, no 
matter how much its component parts of carbon, hydro- 
gen, oxygen, and ash may differ. It is of little use, there- 
fore, paying any particular attention to the physical 
qualities of gunpowder so long as its chemical compo- 
sition is almost entirely ignored. 

The manner in which the strain upon the gun and the 
velocity of the shot are measured at Woolwich are worthy 
af explanation. The means employed are of the simplest 
kind. The maximum pressure of the gases inside the gun 
as the shot is being expelled is recorded by what is termed 
a crusher gauge.*’ This is no more than a tiny pillar of 
copper. The pillar is placed loosely in a tube, the end of 
which, made of steel, stands firm and fast no matter 
what the pressure. So that the soft copper pillar, 
when subjected to the action of the gas, gets com- 
pressed, or crushed, and assumes something of a barrel 
shape. The pillar and its case, being affixed to the base 
of the shot, gets the full pressure of the gunpowder 
gases, and its length afterwards denotes how much this 
pressure has been. To secure more trustworthy pillars 
of the metal it is the practice to compress them first of 
all to a certain degree, to remove any honeycomb or im- 
perfection, and, thus uniformly compressed, they may be 
relied upon to record the strain with accuracy. Com- 
parison of the fired pillar, with other pillars which have 
been subjected to known pressures, at once reveals the 
degree or force to which the former has been subjected in 
the gun. The maximum pressure, or strain, to which the 
8o-ton gun should be subjected, is set down as 25 tons on 
the square inch, and it is with the aid of this ** crusher- 
gauge” that the strain exerted in the various experiments 
h IS been ascertained. 

The initial velocity of a shot, or, in other words, the 
rapidity with which a projectile flics at the outset of its 
career, is now measured by an electrical instrument, the 
invention of Major le BoulengC:, a Belgian officer. As 
in the case of other instruments of a like nature, the shot 
is made to break through two wire screens, placed at some 
distance from one another. I'lie interval is usually about 
loo feet. The screen is simply a wooden framework with , 
fine wares zigzagging across, and it is these fine wares | 
which the shot cuts. One screen is near the muzzle of 1 
the gun, and the other at the distance we have men- , 


being of a given weight, always takes the same time to 
fall, and according whether it has fallen half or quarter 
its length, so the time taken by the shot to travel between 
the screens has been long or short* In a word, the rod 
has only to be compared with a prepared scale in order 
to read off the number of feet per second at which the 
shot has gone on its way. 


T/f£ REGISTBARSHir OF LQNDON UNF 
VERSITY 

L ast week we referred to Dr. Carpenter’s intended 
resignation of the Registrarship of the University 
of London. We have before us his letter intimating ms 
desire to resign his post on May 31 next, and the resolu- 
tion of the Senate in connection therewith. By the date 
mentioned Dr. Carpenter will have completed his twenty- 
third year as Registrar, and, including his previous nine 
years as Examiner, his connection with the University 
has extended over four-fifths of its term of existence, and 
over a corresponding proportion of his own professional 
life. There is no ebubt that the success of this great 
institution is to a great extent owing to the energy and 
faithfulness with which Dr. Carpenter has discharged the 
duties of his post. It has been fortunate for the University 
as well as for science that a man of so eminent a 
scientific position has been so long and so intimately 
connected with it, and it will be extremely difficult to find 
one capable of taking up adequately Dr. Carpenter’s 
work. We have pleasure in publishing the resolution of 
the Senate, to which w^e have referred. 

In accepting the Registrar’s resignation of the im- 
portant office he has held since 1856, the Senate desire 
to record their sense not only of the ability, judgment, 
and fidelity with which he has uniformly discharged its 
duties, but also of the zeal and efficiency with which he 
has on all occasions e.\ertcd himself both within and 
beyond the limits of hi > official obligation^ for the pro- 
motion of the best interests of the University. 

‘‘ The Senate would further record their conviction 
that it has been of special advantage to the University, 
during the twenty years of its most rapid development, 
to have had the services of a Registrar who, besides 
being an excellent administrator of its affairs, has 
attained, by his scientific labours, a position which has 
given him a just weight and influence over those with 
whom he has been brought officially into contact. 

” The Senate strongly recommend the Registrar to the 
favourable consideration of the Lords of Her Majesty’s 
Treasury as having acquired, by ‘special services,’ a 
claim to a larger superannuation allowance than that to 
which he is entitled by mere length of service.” 


tioned. No. I screen is in connection with "an electro- — 


magnet in the instrument-house, and No. 2 screen with a 
second, the two magnets hanging close together. While 
the wires in front of the screen are perfect, an electric 
current pas:>es without interruption, and the electro-mag- 
aiets in connection with them are endowed with power, 
but this power ceases as soon as the shot cuts the wires 
of the screen. Before the gun is fired there is suspended 
10 the magnets two rods of iron, which remain, however, 
only so long as the magnets are magnets. When the 
■shot is fired, No. i screen is torn, and down falls the rod 
suspended to No. i magnet ; an instant afterwards, when 
the shot has reached No. 2 screen, No. 2 magnet also 
loses it virtue, and down falls the second rod. The time 
Itetween the falling of tlie two rods is so small, that ere 
the first has fallen half its length the second has dropped 
<^on a trigger, which trigger darts out and strikes the 
side of No. i rod. When the latter is picked up, the 
first thing is to examine the surface for the mark of the 
for the position of this mark, whether high or 
tells .the operator what he wants to know. The rod 


ABOUT FISHES^ HEADS 

I N a former number (vol. xvii., p. 286), in a note About 
Fishes’ Tails,” we called attention to some recent 
' observations of Alexander Agassiz on the young stages of 
some fishes, in which he showed the wonderful changes 
that, as development went on, took place in their caudal 
fins ; yet strange though these changes are, they seem as 
nothing to those that take place in some fishes’ heads, 
and the facts first noticed by Steenstrup, and the theory 
which, by a marvellous power of intuition, he built up 
thereon, as to the eye in a flounder passing from the right 
side of its head to its left, have been in a great measure 
confirmed, and perhaps in a greater measure added to, by 
the painstaking observations quite recently published, or 
Alexander Agassiz, ^ from which it would now seem very 
certain that even the most shapeless adult fishes 
their life as quite symmetrical young creatures. No mom 

iV Proceedings of the American Academy of Arte and Sciences, vol. nv., 
July, 1878. ■ ‘ . 
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un symmetrical fish can probably be found than an adult 
flounder with its unsymmetrical tail, with its twisted head, 
with its two goggly eyes — ^brought together on the one 
side of that head— and yet examine a flounder while yet 
young. “ The one I captured,” writes Agassiz, “ was so 
transparent as to rival the most watery of jelly fishes. When 
placed on a flat glass dish it could only be distinguished 
by allowing the light to strike it in certain directions, 
otherwise all that was visible were the two apparently 
disembodied bright emerald eyes moving more or less 
actively. It was over an inch in length, the position of 
the eyes was perfectly symmetrical, and they were placed 
at a considerable distance from the anterior extremity of 
the snout ; the dorsal fin extended almost to the nostrils.’* 
From this beautiful symmetry how then did the strange 
want of it in the adult fish arise } Long ago (1S63) this 
question presented itself to Stecnstrup. He had a small 
number of ve^ young flounders preserved in alcohol, and 
from an examination of these he answered the query thus : — 
The young flounder, after a short time, takes to lying on 
its right side, why no one can tell, but with this result 
that the eye of that side begins to turn inwards, and 
passing through the tissues of the head, transfers itself to 
the left side. So strange seemed this explanation, that 
Malm’ s observations, in which he seemed to show that 
this apparent transference was really due to a torsion or 
twisting of the entire head, appeared to some to be, 
perhaps, the most probable explanation of the extra- 
ordinary phenomenon described by Steenstrup, and yet 
in Steenstrup’ s paper he very clearly showed that any 
ordinary torsion of the head of a flounder on its axis was 
wholly insufficient to explain the final position of its eyes. 
Since 1863 a good deal has been written upon the subject 
of the want of symmetry in the heads of the so-called 
flat fishes, more especially by Sir Wyville Thomson, Dr. 
Ramsay Traquair, Dr. Schiodte, Dr. Klein, Professors 
Reichert and Canestrini ; but the most important and the 
latest memoir is the one just published by A. Agassiz, which 
forms a second part of his memoir, *‘()n the Young 
Stages of Osseous Fishes,” and is devoted chiefly to the 
development of the flounders. This memoir is accom- 
panied by eight excellent plates, some of which show very 
well the changes of form through which some of the 
young flounders pass. The young flounders of some 
species attain a considerable size ere they show the least 
tendency to favour one side more than another, and before 
there is any change in the position of the eyes. They 
then swim vertically, at least when they come up to the 
surface to feed. This they will do on bright sunny days, 
about ten o’clock in the morning, while the water is very 
smooth, and they w'ill then be seen to devour greedily 
swarms of embryo crustaceans of all orders. Some 
will after a while settle dowm on their left sides, which 
then in time become colourless and blind, these would be 
called dextral, while in some just the reverse takes place ; 
but no matter on which side they take to resting on, the 
exchange is the same. First there is a slight advance of 
the eye of the blind side towards the snout, then this rises 
higher and higher towards the medial line of the head ; 
it now becomes more and more visible from the coloured 
side, until at last it quite passes over. This transfer com- 
mences, in eight species observed by Agassiz, very early 
in life, while all the face-bones of the skull are quite car- 
tilaginous, and, by a combined process of rotation and 
translation, it is completed long before these have become 
ossified. So far these observations of A. Agassiz w^ere 
completely in conformity with the observations of Malm, 
who, it will be remembered, did not trace the changes 
undergone during the process ; and they seemed to be 
completely antagonistic to the idea of Steenstrup, that 
the eye from the blind side passed through the tissues 
of the head and came out on the coloured side. But 
in the late summer of 1875 a httle shoal of some fifteen 
quite transparent flounders were captured by Agassiz, 


on a quiet and brilliant morning, on the surface 
of the water at the mouth of the harbour of New- 
port. They were swimming vertically, and violently 
rushing after the minute entomostraca which swarmed 
on the surface. They were at once transferred to 
shallow glass jars, in which they would remain at the 
bottom on their right sides, for hours immovable. When 
disturbed they were rapid in their movements, frequently 
jumping out of the water. When swimming vertically 
they usually moved obliquely, the tail being carried lower 
than the head. When one of these was looked at in 
profile, its right eye could be seen through the head, 
slightly in advance and a little above the left eye ; owing 
to the great transparency of the body, the right eye was 
then nearly as useful as if placed on the left side. 
Gradually it rose, until in about six days it was well above 
the left eye ; shortly after, wonderful to relate, it was 
seen to sink into the tissues at the base of the dorsal 
fin between this and the frontal ; slowly it sank until the 
huge orbit became reduced to a mere circular opening. 
Little by little this became smaller and smaller, the eye 
pushed Its way deeper into the tissues, until an additional 
opening was formed on the left side. At this stage there 
were three orbital openings, though of course but two eyes^ 
The original or right-orbital opening soon became closed 
and the coloured side had its two eyes. Thus xvas the 
suggestion of Steenstrup proved to be correct by careful 
observation on a living form, and what is of even greater 
interest, A. Agassiz is, from having thus, as it w'ere, seen 
all round the subject, enabled to suggest that the difference 
between these two methods of the transference of these 
eyes is not so great as would at first appear, the cye. 
that sinks through the tissues, only taking a blightly 
shorter cut to arrive at its destination than the one that 
travels round the frontal bone. He is also able to hint 
at facts and suggest thoughts thereon, that seem to us to 
be as full of interest as of novelty. Only a few of these 
can c allude to, such as the great length of the optic 
nerve, which allows slack to be taken during the transfer 
of the eye, and yet does not cause the sight to be inter- 
fered with, and the direct and very active circulation 
taking place to and from the heart and the orbital cavity, 
constituting almost an ocular heart. 

The causes usually assigned for the development of 
fishes with a binocular side arc all more or less unsatis- 
factory. It is known that in experiments thereon similar 
conditions constantly fail to produce similar results. Of 
the causes assigned the chief are : that the great width of 
the body in flounders makes the resting on the one side 
the most natural position ; but there are many fishes of 
far greater width which swim vertically. The absence of 
a swimming bladder has also been assigned as a good 
reason, but some flounders have a swim bladder. Alex- 
ander Agassiz hints that the true cause may perhaps be 
that some broad fish may find it much easier to pursue their 
prey while swimming close to the bottom. They are pro- 
tected from detection by their coloured side resembling 
sand, mud, and gravel. This w ould gradually lead to the 
e.xclusivc use of one side (should the fish lie on either 
side) and w ould result * in the atrophy of the eye, unless 
the fish were able to transfer his eye to the other side and 
so retain it. But then it will be asked, why do we not 
find flat fish among the broad forms of every family of 
fishes ? and, remembering that flounders are only found in- 
the most recent geological deposits, why were they not 
as common in earlier times as at the present day ? and, 
above all, why was the tendency of the eye to change 
transmitted from generation to generation and not the 
binocular state itself.? 

May not, suggests Agassiz, Giards’ idea come to our 
help here. Giards hints that the fundamental cause of 
all asymmetry in the animal kingdom is due to a difference 
in the strength of the organs of sense, and he gives in 
support of tliis idea some most ingeniously explained 
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notochord, the action of light must be infinitely more 
potent upon their nervous system than it can possibly be 
M older stages, when the muscular system has assumed 
the control. 

The pigment cells appear early in the egg. In some 
fishes, immediately before the litthc fish is hatched, two 
colour elements are to be found, black and yellow ; but 
in the majority of cases the black alone is present, the 
yellow element appearing subsequently, and, last of all, 
the red. Pouchet’s experiments seem to show that the 
blue pigments are only a dimorphic condition of the red 
pigments. This, by the way, would account for why a 
lobster turns red when cooked. The proper mixture 
of the three colours— black, red, yellow — enables the 
flounders to imitate most admirably the general effect of 
their feeding-grounds ; so much so that often it requires 
a most practised eye to detect them. The rapidity with 
which they can change their colour is also quite striking. 
Agassiz frequently removed a jar containing a young 
flounder, which he figures, from a surface imitating a 
sandy bottom to one of a dark chocolate colour, and in 
less than ten minutes the black pigments would obtain a 
preponderance. 

The question of the form and development of the 
pigment cells is also discussed in the memoir. As to the 
causes of colour in the animal kingdom we would seem to 
be only on the threshold of an interesting and novel field of 
inquiry, and it would seem, says Agassiz, very hazardous 
to infer from a physiological point of view, as has been 
irequently done on philological grounds, that Homer’s 
colour descriptions indicate a gradual development of the 
.sense of colour in the early races of mankind. 

E. Pkrcicval Wright 

Since writing the above wc hare received from Prof, 
japetus Sicenstrup Fortsattc IHdrag til cn rigtig Op- 
fattclsc af Oiestilhngen hos Flyndrenc,” with four plates. 
This supplemental memoir is in Swedish, and gives a 
rhume of what has been written on the subject since the 
paper in wliich the illustrious author first called attention 
to it, with criticisms thereon. An advance sheet of 
Agassiz’s paper also enabled him to quote the chief 
details of his observations. The memoir also con- 
tains a description with beautiful figures of a Plaguda 
form, which was captured while its eye was just about to 
traverse the head obliquely and to take its place on the 
other side as the upper eye. It also gives a series of 
figures which make clear the connection that exists be- 
tween certain frequently met with monstrous forms of 
flat-fish and the normal forms. One of these thus illus- 
trated is the ‘‘malformed brill” figured in Yarrel’s 
British Fishes.” 


«cA. At any rate, the action of light upon the sense 
^an’s which^in all embryos are developed out of all 
nroportion to their ultimate conditions, must remain 
S-hnportant element in its effect upon the nervous system 
In embryos so transparent as those of many young fishes 
mierht be said to be nothing but eyes, brain, and 


THE BROIVN INSTITUTION 
TT is now just seven years since the Brown Institution 
* was opened, under the auspices of the Senate of the 
University of London, as a place for the study of the 
diseases of animals. It was at that time placed by the 
oenatc under the direction of a committee comprising the 
wost eminent members of the medical profession, witli 
Ur. Sharpey as their chairman. Dr. Burdon-Sanderson 
was appointed superintendent, with Dr. Klein— who had 
then recently migrated from Vienna to London— as his 
-coadjutor. A hospital had been built for the reception of 
iseased anmals, and placed under the care of a highly 
qualified veterinarian, Mr. Duguid, and in connection 
wiin it a good and sufficient laboratory had been erected 


for the purpose of carrying out pathological and thera- 
peutical experiments. No provision could be made from 
the funds of the Institution for the expenses of such in- 
vestigations, it having been found necessary to devote 
the whole available income to the purely charitable pur- 
poses which the founder had associated with the investi- 
gation of disease in his testamentary statement of the 
objects he had in view. Pecuniary aid for research was, 
however, not wanting. The work done in the laboratory 
was, during the first three or four years, for the most part 
conducted at the instance of Mr, Simon, who was at that 
time at the head of the Medical Department of the Privy 
Council, and it was thus provided for by annual grants of 
public money. For a time all went on favourably, and it 
seemed possible that the Brown Institution would even- 
tually fulfil the functions and acquire the importance ol 
those State-supported establishments for research which 
have recently accomplished so much for the advancement 
of medical science in Germany. But, alas ! clouds soon 
began to gather. That strange, popular agitation which 
culminated in the passing of the “Vivisection Act'* 
showed itself to be specially hostile to those systematic 
experimental investigations which, at the present moment, 
are absolutely necessary for the elucidation of funda- 
mental questions in pathology. Accordingly, the Brown 
Institution became a prominent object of attack. When 
the Act was passed it became apparent that the rcalisa 
tion of the hopes which had been entertained was no 
longer probable, for it was soon found that, in their bear- 
ing on pathological inquiries, the restrictions i nposed 
really amounted to prohibitions. 

These circumstances afiected the working of the insti- 
tution in s.uch a way as seriously to diminish its prospect 
of usefulness. ICarly in the present year Dr. Burdon- 
Sanderson, baffled in his plans, resigned his appointment. 

His resignation has been followed by that of Mr. Duguid, 
who has accepted a more lucrative position under (Govern- 
ment ; and finally Dr. Klein, who became a candid.ite for 
the vacant superintendentship, and was supported by the 
unanimous recommendation of the Committee, but was 
rejected by the Senate of the University, who thus showed 
that the possession of an academical title confers none 
of the academical spirit. At the present moment, there- 
fore, the Brown In vtitution is represented only by the build- 
ings and the endowment. The men who have done its 
work, and whose names have been hitherto identified 
with it, have retired. The prospect is discouraging, but 
not quite so bad as it seems. 

The services of Dr. Klein being no longer at their dis- 
posal, the Committee proceeded at once to invite other 
candidates to come forward, and on their recommendation 
a distinguished graduate of the University, and an ener- 
getic and able pathologist, has just been appointed to the 
vacant office. From Dr. Greenfield’s antecedents we feel 
sure that he will (failing Dr. Klein) prove to be as good a 
man for tlie post as could possibly have been selected. 

Nor will he experience any difficulty in finding sufficient 
scope for his energies. Whatever obstacles may have 
been placed by ill-advised legislation in the way of 
some important lines of scientific inquiry, there are 
others which remain accessible. One of these lines 
was opened by Dr. Burdon-Sanderson three years 
ago. In the beginning of 1876 a grant of 500/. was made 
by the Koyal Agricultural Society for the carrying out of 
scientific investigations at the Brown Institution, as to 
the nature and origin of some of the destructive con- 
tagious diseases of animals which prevail in this country. 

The results of these inquiries have already been, in part, 
printed, and others are in course of publication. In 
consequence of the resignation of Dr. Sanderson and 
of his veterinary coadjutor Mr. Duguid, the progress of 
his work has been temporarily arrested. But it is 
gratifying to be able to state that at the Annual Meeting 
of the Royal Agricultural Society which took place on 
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the 13 th inst., an additional sum of 250/. was voted for 
their prosecution^ and that they will be actively resumed 
as soon as Dr. Greenfield has completed his arrangements. 

The interval of inactivity has been used by the 
committee for carrying out important improvements of 
the prases in Wsmosworth Road, so that Dr. Green- 
field will enter on his new duties with many advantages 
in his favour — an excellent laboratory, sufficient re- 
sources, fruitful work already in progress, and a com- 
mittee including such men as Busk, Gull, Paget, Quain, 
Shajrpey, and Simon to back him. Wc feci confident 
that the wisdom of the appointment will be justified by 
the result, and that the new chapter in the history of the 
Brown Institution which will begin with the }ear 1879, 
will be a successful one. 

ON SOME IMPROVED METHODS OF PRO- 
DUCING AND REGULATING ELECTRIC 
LIGHTS 

I N a former communication to the Society I directed 
attention to the fact that when the electric light is 
produced from the ends of two carbon pencils placed 
parallel to each other, if the strength of the electric cur- 
rent, the thickness of the carbons, and the distance 
between them are rightly proportioned, the carbons will 
burn steadily downwards until they arc wholly consumed, 
without any insulating material between them. To ini- 
tiate the light by this method, it is necessary to complete 

\ 



points. 

When a number of such lights are produced simulta- 
neously from the same source of electricity, any interrup- 
tion in the continuity of the current extinguishes all the 
lights in the same circuit, and each pair of carbons re- 
quires to be reprimed before the lights can again be 
established. This defect, as will be obvious, would cause 

Supplement to Paper read at the Manchester Literary and Philosophical 
Society, November ao (see Naturk, vol. xix. p. 78). Communicated by the 
Author. 
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great inconvenience when the lights are not easily acces- 
sible, or are at considerable distances apart. 

In the course of my experiments it was observed that 
when the electric circuit was completed at the bottom of 
a pair of carbons close to the holders, the arc immediately 
ascended to the points, where it remained so long as the 
current was transmitted. My first impression of this pecu- 
liar action of the arc was, that it W'as due to the ascending 
curicnt of hot air by which it was surrounded. This,, 
however, was found not to be the cause, as the arc 
travelled towards the points in whatever position the 
carbons were placed, whether horizontally or vertically in 
an inverted position. Moreover, when a pair of carbons 
were held in the middle by the holders, the arc travelled 
upwards or downwards towards the points, according as 
the circuit was established above or below the holders. 
The action was, in fact, recognised to be the same as that 
which determines the propagation of an electric current 
through two rectilinear and parallel conductors submerged 
in contact with the terrestrial bed, which was described 
by me in the Philosophical Magazine^ August, 1868. 

In all the arrangements in general use for regulating 
the electric light, the carbon pencils are placed in the 
same straight line, and end to end. When the light is 
required, the ends are brought into momentary contact, 
and are then separated a short distance to enable the arc 
to form between them. The peculiar behaviour of the 
electric arc when the carbons are placed parallel to each 
other, suggested to me tlie means of lighting the carbons 
automatically, notwithstanding the fact that they could 
(»nly be made to appi oach each other by a motion laterally, 
and to come into contact at their adjacent sides. To 
accomplish this object, one of the carbon holders is 
articulated or hinged to a small base plate of cast iron, 
which is so constructed as to become an electro-magnet 
when coiled with a few turns of insulated wire. The 
carbon holder is made in the form of a right-angled lever, 
to the short horizontal limb of which is fixed an armature 
placed over the poles of the electro-magnet. When the 
movable and fixed carbon holders are brought into juxta- 
position, and the carbons inserted in them, the upper 
parts of the two carbons are always in contact when no 
current is transmitted through them, as shown by the 
dotted lines in the engraving. 

The contact between the carbons is maintained by 
means of an antagonistic spring inserted in a recess in 
one of the poles of the electro-magnet, and reacting on 
the under side of the armature. One extremity of the 
coil of the electro-magnet is in metallic connection with 
the base of the carbon holder, while the other extremity 
of the coil is in connection with the terminal screw at the 
base of the instrument from which it is insulated. The 
coils of the electro-magnet are thus placed in the same 
circuit as the carbon pencils. 

When the alternating current from an clcctro-magnctic 
induction machine is transmitted through the carbons, 
the electro-magnet attracts ihc armature and separates 
the upper ends of the caibons, which brings them into 
their normal position, and the light is immediately pro- 
duced. When the circuit is interrupted, the armature is 
released ; the upper ends of the carbons come into con- 
tact, and the light is produced as before. When several 
pairs of carbons are placed in the same circuit, they are, 
by this arrangement, lighted simultaneously. 

H. Wilde 

INFLUENCE OF THE STRAITS OF DOVER 
ON THE TIDES OF THE BRITISH CHAN- 
NEL AND THE NORTH SEA * 

T he conclusions are : — 

I. The rise and fall of the water-surface and the 
I tidal streams throughout the North Sea north of the 

* Abaract of a paper read at the Dublin meeting of the British Assecia- 





CHARI OF THE ENGLISH CHANNEL. 
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parallel of 53® (through Cromer, in Norfolk) and the north 
coast of Holland and Hanover, are not sensibly different 
front what they would be if the passage through the 
Straits of Dover were stopped by a barrier. 

2. The main features of the tides (rise and fall and 
tidal streams) throughout the British Channel west of 
Beachy Head and St. Valery-en-Caux do not differ 
much from what they would be if the passage through 
the Straits were stopped by a barrier between Dover and 
Cape Grisnez (Calais). 

3. A partial effect of the actual current through the 
Straits is to make the tides throughout the Channel west 
of a line from Hastings to the mouth of the Somme more 
nearly agree with what they would be were there a barrier 
along this line than what they would be if there were a 
barrier between Dover and Cape Grisnez. 

4. The chief obviously noticeable effect of the openness 
of the Straits of Dover on tides west of Beachy Head is 
that the rise and fall on the coast between Christchurch 
and Portland is not much smaller than it is. 

5. The fact that the tidal currents to the westward 
commence generally an hour or tw'o before Dover high- 
water and to the eastward an hour or two before Dover 
low-water instead of exactly at the times of Dover high- 
and low-water, is also partially due to the openness of the 
Straits of Dover. 

6. The facts referred to in Nos. 4 and 5 are wholly 
due to three causes : — 

(1) The openness of the Straits of Dover. 

(2) Fluid friction (in eddies along the bottom and in 
tide-races). 

(3) Want of absolute simultaneity in the time of high- 
water across the mouth of the Channel from Land’s End 
to Ushant. 

It is certain that (i) is very sensibly influential ; it is 
probable that (2) is also so ; it is possible, but scarcely 
probable, that (3) is so. Without farther investigation it 
would be in vain to attempt to estimate the propor- 
tionate contributions of the three causes to the whole 
effect. 

7. It is certain that were the Straits of Dover barred, 

and were the water frictionless, there would be nearly a 
perfect line [with but a small deviation from per- 

fect nodality because of the influence of cause (3)] across 
the Channel from somewhere near St. Alban’s Head on 
the English coast to somewhere near Cape La Hague or 
Cherbourg or Cape Barfleur, on the French coast, that 
west of this line the time of low-water, and cast of this 
line the time of high-water, would be exactly the same as 
the time of high-water at Dover; and th.at throughout 
the Channel the water would be flowing eastwards while 
the tide is rising at Dover, and westwards while the tide 
is falling at Dover. 

8. (Understanding from Fourier’s elementary principles 
of harmonic analysis that all deviations from regular simple 
harmonic rise and fall of the tide within twelve hours arc 
to be represented by the superposition of simifle harmonic 
oscillations in six-hours period, and four-hours period, 
and three-hours period, and so on — like the “ overtones ” 
which give the peculiar characters to different musical 
•sounds of the same pitch.) The six-hourly oscillation 
which gives the double low-water at Portland and the 

retracted duration of the high-water at Havre ‘ is pro- 

ably in part due to the complex-harmonic character of 
the current through the Straits of Dover ; that is to say, 
definitely, to a six-hourly periodic term in the Fourier- 
series representing the quantity of water passing through 
the Straits per unit of time, at any instant of the twelve 
hours. 

The double high-water experienced at Southampton, 

‘ At Havre, on the French cjast, the high-water remains stationary for 
one hour, with a rise and fall of three or four inches fur another liour, and 
only rises and falls thirteen inches for the space of three hours ; this long 
^riod of nenrly slack water is very valuable to the tralTic of the port, and 
allows from fifteen to sixteen vessels to enter or leave the docks on the same 
Aide. 


and in the Solent, and at Christchurch and Poole, and 
still further west, generally attributed to the double- 
ness of the influence experienced from the tidal streams 
on the two sides of the Isle of Wight, seems to have a 
continuity of cause with the double low- water at Port- 
land, which is certainly allied to the protracted high- 
water of Havre— a phenomenon quite beyond reach of 
the Solent’s influence. It is probable, therefore, that the 
double high-water in the Solent and at Christchurch and 
Poole is influenced sensibly by the current through the 
Straits of Dover, even though the common explanation 
attributing them to the Isle of Wight be in the main 
correct. William Thomson 


OUR ASTRONOMICAL COLUMN 

OCCULTATIONS OF STARS BYJUPITKR\S SATELLITES. 
— Mr. Tebbutt, of Windsor, N.S.W., writes to the Astro- 
nomische Nachrichtcn^xYiai on October 5 he made “an 
observation, which, if not without a parallel in the annals 
of astronomy, is at least an extremely rare one.” A star 
of the ninth magnitude was occulted by the first satellite . 
of Jupiter, under sufficiently good definition to allow of 
the latter being seen with a round disk : the occultation 
was not quite central, the star appearing to pass behind 
the northern portion of the disk. From the approximate 
position assigned to the star by Mr. Tebbutt, it must 
have been No. 20236 of (Jeltzen’s Argclandcr, called 9’ 10 
mag. 

The observation is not quite without a parallel, though 
doubtless a rare one ; Flaugergues of Viviers (who, by 
the way, was the fir:>t discoverer of the great comet of 
1811, as Mr. Tebbutt was aLo discoverer of the grand 
comet of 1861) observed an occultation of a small star 
by the third satellite of Jupiter on the morning of August 
14, 1821, as described in a letter to Baron de Zach, 
which will be found in his Correspondence Astro nomiqti:^ 
vol. V. p. 456. Flaugergues had proceeded to his obser- 
vatory to watch an eclipse of the satellite, and on looking 
at J upitcr he remarked a small star near it ; tlie satellite 
approached the star, and at ih. 47m. sidereal time, 
appeared to touch it; at ili. 56m. 52s. the star was no 
longer visible ; at ih. 59m. 10^. the satellite in its turn 
vanished in the shadow of the planet. He continued at 
the telescope some time after its disappearance, hoping to 
witness the star’s emergence, but twilight soon became 
I too strong. Perhaps now that the phenomena of Jupiter’s 
satellites are more closely watched than formerly, such 
I observations may become somewhat less exceptional ; 

' Mr. Tebbutt is doing good service in the observation of 
the phenomena of the Jovian system, as is also another 
Australian observer, Mr. Todd, at Adelaide. 

Occultation of 64 Aquarii by the Planet 
Jupiter. — It appears certain that the star 64 Aquarii, 
generally rated magnitude, will be occulted by the 
planet Jupiter on September 14, 1879. The apparent 
place of the star for that day, t.iking its mean place from 
the Cheenwich catalogue of 1S64, with Madler’s proper 
motion, will be in K.A. 22h. 32m. 5845s., N.P.D. 

100° 39' o"'6, whence, w ith the position of Jupiter from Le- 
verrier’s tables, as given in the A\intical AlmanaCyi\\o ap- 
parent conjunction wdll take place at ih. 53m. Greenwich 
mean time, when the geocentric difference of declination is 
9'^*8. The polar semi-diameter of the planet is 23''*o and 
its horizontal parallax 2"*2. It is clear, therefore, that 
there must be an occultation. The phenomenon wmII be 
most favourably witnessed at the Australian observa* 
tories ; at Melbourne, for instance, the planet wUl be only 
a quarter of an hour from the meridian and 27° from the 
zenith. 

The Conjunction of Mars and Saturn, June 30, 
Nautical Almanac notifies a conjunction of 
these planets on June 30, 1879, at 8h. G.M.T., with Mars 
only i' to the north of Saturn. It is not without interest* 
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to examine this near approach more closely, particularly 
as Bouvard’s Tables of Saturn were used for 1879, Ac- 
cording to Leverrier’s Tables, the position of Saturn from 
Bouvard requires corrections of about + 1793. in Right 
Ascension, and - o"’4 in Declination ; whence, with Le- 
verrier’s place of Mars the conjunction in right ascension 
occurs at8h. 37m. G.M.T., and at this time the geocentric 
difference of declination is i' 29"*o. The apparent semi- 
diameter of Mars (taking 9" '45 for the diameter at mean 
distance) is 4"'46, and the apparent polar semi-diameter 
of Saturn, 7"*83 ; the horizontal parallaxes, 8'''36 and 
0^*93 respectively. Hence it is evident that there will be 
no approach to an occultation. At conjunction the 
lanets will be below the horizon in this country, but will 
e near the meridian at our Australian observatories ; 
there, however, the least distance between the south limb 
of Mars and the north limb of Saturn will, according to 
the Tables, exceed a minute of arc. Mr. Marth has 
pointed out that the last close conjunction of Saturn and 
Mars took place on April 18, 1817; the Berliner Jahr- 
buck for that year gives the time of conjunction at yh. 
M.T. at Berlin, with Mars i' S. of Saturn. 

An occultation of Saturn by Mars, so far as we know, 
has not yet been put upon record, nor suspected before 
the invention of the telescope. The earliest mention of 
a near approach of the two planets is found in the Chinese 
annals during the latter days of the lolh moon, A.D. 27 ; 
on this occasion Mars, Jupiter, and Saturn were all situate 
within about 2° from the bright star Regulus ; and the 
same annals record that on July 23, A.D. 143, Mars was 
very near to Saturn. 


BIOLOGICAL NOTES 

Natural Selection among Larval Salamanders. 
—Every case illustrating survival of the fittest has its own 
interest, as well as its bearing on general laws. The 
New England salamanders lay large numbers of eggs 
attached to water plants, and the larvjc arc very interest- 
ing to w’atch. In a group that was studied recently, can- 
nibal tendencies soon developed, the stronger eating off 
the gills of the weaker, at the same time being able to 
protect their own, within a week or ten days after hatch- 
ing ; these cannibals were fifty per cent, larger than their 
brethren, and, soon waxing bolder, they began to swallow 
them bodily. After ten days of the results of such feed- 
ing, they were ten or twelve times the size of such weaker 
brethren as were still left alive. Thus they rapidly de- 
veloped and passed out of the gill-bearing stage. See 
Mr. S. F. Clarke, in Ametican Nainralist for September. 

The Muscles oe the Mammalian Foot.— Dr. D. J, 
Cunningham {Journal of Afiatomy and Physiology^ 
October, 1878), after dissecting the manus and pes of a 
large number of mammals, finds that the typical arrange- 
nient of the intrinsic muscles of the foot is the same as 
in the hand, and that this is best seen in certain mar- 
supials. In these animals the muscles are disposed in 
three layers (i) a plantar layer of adductors ; (2) an inter- 
mediate layer of short flexors ; and (3) a dorsal layer of 
abductors. Deviations from the type may take place by 
suppression or by fusion of certain elements of the dif- 
ferent layers. Fusion of the members of the intermediate 
and dorsal layers is very common. The presence of an 
opponens muscle is not accounted for in the foregoing 
disposition. When present Dr. Cunningham regards it 
as derived most commonly from the short flexor, but in 
many of the carnivora it proceeds from the plantar layer. 
Further, it is found that in many animals the relation of 
the intrinsic muscles to the metatarsal bones, both as 
regards their origin and position, corresponds with tran- 
conditions in the foot of the human embryo. The 
adult dog agrees exactly with the first stage of the human 
foetus in the relation of the intrinsic pedal muscles to the 


metatarsals ; the bones are closely compressed together,, 
and the muscles are entirely plantar in position. 

Sensitive Organs in Asclepiadace;®.— Robert 
Brown gave it as his opinion, based on experience, that 
fertilisation in this family of plants depends largely upon 
insect agency. Dr. J. G. Hunt has recently pubhsned 
observations on Stapelia asterias, whose flower has an 
extremely disagreeable and animal odour, which appears 
to attract many flies. Under observation flies were seen 
eagerly applying their tongues all over the petals and 
essential organs, apparently eating, with an almost intoxi- 
cating relish, the excretion covering those parts. This 
banquet was indulged in with safety until their tongues 
came in contact with one of five black spots situated near 
and alternate with the stamens, when, with amazing 
quickness, the fly was seized and firmly held by the 
tongue— a hopeless prisoner. Now a struggle com- 
menced, and if the fly was small and not vigorous, he 
was retained ; if large and strong he escaped, dragging 
away the black spot and also the pollen-masses, two of 
which are attached to each trap. The adhesion of the 
fly's tongue is not caused by any viscid liquid, but by a 
capital pair of blades, which, when touched lightly by a 
fly, or even a hair, close instantaneously, and secure the 
object. Two species of Asclepias have been examined by 
Mr. Edward Potts, and in these he finds that each anther 
has a pair of sacks or cases in which the pollen masses 
are suspended so as to make their withdrawal easy. They 
arc closely adherent to the stigma. The sensitive glands 
arc placed in shallow depressions upon the perpendicular 
columnar ridges of the stigma. The fact of the removal 
of the pollen masses by insect agency is well known ; the 
question to determine was whether the glands had any- 
thing to do with the removal. Mr. Potts caught house- 
flies and held them by their wings above the flowers, 
allowing their feet to scramble over them. Almost imme- 
diately one or more of these would become ornamented 
with groups of the glands and pollen-masses, which clung 
so closely that their later struggles and rubbings failed to 
detach them. When separate hairs were directed on to a 
gland, the latter instantly contracted and clung to the 
hair, tearing itself loose from the stigma, and carrying 
away the ])ollcn masses with it. On one of the 
species of Asclepias Mr. Potts noticed three flowers 
which, in addition to its own complete anthers, 
had one other sensitive gland and its attached pollen- 
masses, inserted under the edge of a normal anther, 
and against the sloping lower surface of the stigma. 
The development of these adventitious pollen-masses 
was traced till they put forth a profusion of pollen- 
I tubes into the stigma, and the ovaries began to in- 
crease in size. Dr. Asa Gray mentions self-fertilisation 
as occurring in this genus by a similar growth of bundles 
of pollen-tubes penetrating the stigma at its lower extre- 
mity. But here in the presence of the foreign pollen - 
masses none of the home-grown ones had put forth pollen- 
tubes. It is conjectured that the maturity of the pollen- 
masses is re.ached so late that the stigma of the same 
flower is frequently unsusceptible. But if the pollen- 
masses from earlier flowers are removed by insects and 
lodged upon another just opened, they develop pollen- 
tubes, and cross-fertilisation ensues. Thus the sensitive 
glinds are not for capture of insects, but to favour 
cross-fertilisation. {Proceedings, Acad. Nat. Sci. Phila- 
delphia, 1878). 

The Inhalation of Phosphuretted Hydrogen.— 
Dr. T. B. Henderson, of Glasgow ( journal of Anatomy 
and Physiology, Getober, 1878), has investigated the 
physiological effects of the inhalation of phosphuretted 
hydrogen gas, by inclosing an animal in an air-ti^t 
chamber of known capacity, and subsequently introducing 
into this a given quantity of the gas. In the first experi- 
ment a strong rat was placed in an atmosphere consisting 
almost entirely of phosphuretted hydrogen, and deatn 
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occurred in about ten minutes. An atmosphere contain- 
ing one per cent, of the gas was found to prove fatal 
within half an hour. In the case of a large female rabbit, 
0*2 per cent, caused death in thirty-three minutes. In 
these cases the most marked symptom was that of great 
increase in the number of respirations. Before death, 
respiration Isecame slow and laboured, and convulsions 
resembling those of opisthotonus occurred. The ventricles 
of the heart became most powerfully contracted. Where 
the strongest dose was administered, the effect on the 
heart was most marked, and the lungs appeared un- 
affected. When small quantities of the gas were used, 
within a very short time the animals began to show signs 
of suffping from intense irritation of the skin, scratching 
and biting at it incessantly. Afterwards the creatures 
seemed to become drowsy, and assumed a very peculiar 
attitude, sitting down on all-fours, the back bent upwards, 
and nose pushed backwards between the fore-paws, so as 
to bring the forehead against the floor of the cage ; a rat 
in this position looked very much like a curled-up hedge- 
hog. A fatal result occurred when the quantity of gas 
was so small as i to 5120. In no case could the odour of 
the gas be detected in any organ of the body after death. 
The gas did not appear to exert any local action on the skin. 

Structure and Affinities of CHARACEi^..— This 
difficult problem has been the subject of recent discussion 
in the pages of Trimen’s yourna! of Botany. The first 
paper was in the July number, by Mr. A. W. Bennett, 
who gave his reasons for dissenting from some gene- 
rally accepted views of the structure of Chafa^ and from its 
assignment by Sachs to a place among the Carposporea*. 
He objects in the first place to the use of the term “pro- 
embryo ”j(Vorkeim) for [the immediate product of the 
germination of the spore, the homologue of the protoncma 
of a moss, and not of the pro-embryo nor suspensor of 
Selaginellacea? and Phanerogams, 'i'hc term sporangium 
is also frequently misapplied to the nucule, which is in 
reality an archegonium. The so-callcd ‘'sporocarp” 
is formed before and not as the result of fecundation. 
Finally, Mr. Bennett maintains that Characcm differ from 
all the other higher cryptogams in the absence "of any 
alternation of generations, the nearest affinity being with 
MuscinCiX, which they approach in their organs of repro- 
duction. In the September number Prof. Camel expresses 
his agreement with Mr, Bennett in removing the Characcm 
from the Carposporea:, but differs in his interpretation of 
the structure which is the immediate product of germina- 
tion, the homology of which with the protonema of 
mosses he contests. He places them in a separate class 
of their own, intermediate between phanerogams and 
vascular cryptogams. Finally, in the number for Decem- 
ber, Mr. S. H. Vines has a very elaborate essay on the 
subject. He agrees with both the previous writers in 
separating the Characea? from the Carposporea:, and with 
Caruel in disputing the homology of the pro-embryo ” 
with the protonema of a moss, but on the other hand 
again considers their nearest affinity, though remote, to 
be with Muscine«. His principal object is to show that 
the ‘*pro-embryo” is in reality the embryo of the plant, and 
that It constitutes in itself the non-scxual generation or 
sporophorc, homologous with the sporogonium of mosses, 
notwithstanding the apparently anomalous fact that it 
never produces spores. For such a structure he proposes 
the term “ aposporous sporophorc,” and compares it to 
the ‘‘ apogamous ” oopnore or prothallium of P ter is 
cretica and some other ferns, which are anomalous in not 
producing sexual organs of reproduction. 

GEOGRAPHICAL NOTES 

The fifty-sixth supplement to Petermann^s Mittheil- 
ungen has just been published, and consists of a masterly 
treatise on Deltas,- by Dr. -G# A. Credner, of Halle. The 
author shows the imj^rtanoe of deltas in reference both to 
geography and geology, and discusses carefully the real 
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import of the term. He then, in the first part of his work, 
treats of the Formation, Structure, Growth, and Distribu- 
tion of Deltas under the heads of (i) Limit and Form of 
the Delta; (2) Formation and Condition of the Delta 
Surface; (3) Sire of the Delta; (4) Its Power; (5) Its 
material ; (6) Architecture ; (7) Rate of its Growth ; (8) 
Results of its Growth; (9) The Age of Deltas ; (10) 
Number and Geographical Distribution of Deltas ; (ii) 
Classification of Deltas. The second part treats of the 
various causes of the origin of deltas, the causes and con- 
ditions of their formation, in which the author discusses 
various processes of great geological interest. Three 
sheets of maps accompany this most important paper, 
showing, among other points, the various deltas of the 
world. 

W E are glad to learn of the early appearance of a work 
published in Russia under the editorship of M. Semenoff, 
President of the Geographical Society at St. Petersburg. 
The title is “ Illustrated Russia,” and it will give a geo- 
graphical, historical, ethnographical, and statistical de- 
scription of the country. We notice among the very 
numerous collaborators all the names well known in the 
Russian geographical world. The work will contain four 
folio volumes of sixty to seventy sheets each, and it will 
be accompanied with numerous illustrations, engraved bv 
the best European firms. Another work of the same kind 
is undertaken by M. Mordovtseff— -“The Ukraine (Little 
Russia) : its History and its People.” It will be on the 
same plan as the well-known work on “ Bohemia : its 
History and its People.” 

We arc also glad to notice the appearance of the last 
volume of the “ Works of the Ethnographical Expedition 
sent by the Russian Geographical Society.” This volume 
deals with the south-western provinces of Russia. The 
c.xpedition was undertaken in 1869, finished in two years, 
and the printing of the reports, which occupy seven large 
volumes, has taken since 1872. 

We find in the Izvcsiia of the Russian Geographical 
Society a notice of the journey of M. Mayeff in Southern 
Bokhara, last August. After having reached Karshi with 
an embassy sent to the Emir by the Governor-General of 
Tashkent, M. Mayeff visited the mountain pass, Ak-bash, 
which goes from Tenga-khoram to the Kerchak River, 
and to the great and wealthy village, Kuitan : thence he 
proceeded by the pass Tenga-daval to Shir-abad. The 
Kerchak River and its tributary, Kuitan-daria, both mighty 
mountain streams, were previously quite unknown. The 
Tenga-daval cleft cuts through the whole mass pf the 
Kuityn-tau, the south-western part of Hissar ridge. 
From Shir-abad M. Mayeff, going further south, crossed 
the great Pashkhund ridge, reached^the Surkhan river at 
Kal^ity, and traced its banks down to Regar and Sary- 
djuy. Thence he returned to Shahri-sabs by a very bad 
route, hardly practicable even on horseback, along the 
rocky banks of the wild stream, Sengri-dagh. The sur- 
veys made during this journey are a most important 
acquisition for the geography of Central Asia ; the high- 
lands of Bokhara, quite unknown until now, will soon 
receive on our maps an outline in accordance with 
nature. 

The last number of the Isvestia of the Russian Geo- 
graphical Society contains a report, by Capt. Sidensner, 
on the possibility of a water communication between the 
tributaries of the Obi and Yenissei; a very interesting 
paper, by M. Miclucho Maclay, on the Pelew archipelago, 
being a description of the people, its customs, administra- 
tion, and religion ; a necrology of M. Chaslavsky ; and 
several notes : — On M. Maynft’s journey to Southern 
Bokhara, on the Russian cruises to the Obi and Yenissei, 
and especially statistical ones on printing in Moscow, on 
trade, ports, and telegraphs in Japan, and on the popula- 
tion and manufactures in governments Tula and Nijni- 
Novgorod. 
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Dr. E0wm "R* Heath, to ■whom we referred some 
time ago as intending to take up the work of South 
American exploration commenced by Prof. Orton, and 
interrupted by his imtimely death, left New York on 
November 18, on the William H, Keeney ^ for Pard, ex- 
pecting to proceed by steamer to San Antonio, to remain 
there during the winter, and from that point as a centre 
to carry on his further investigations. In these he ex- 
pects to be greatly assisted by Messrs. T. and P. Collins, 
of Philadelphia, the contractors for the Mamore and 
Madera Railroad. 

The Woodruff half-cducational, half-pleasure expe- 
dition round the world has been again organised on 
a new basis. A steamer of 3,000 tons has been purchased 
in Europe, and the inclusive fare is 2,500 dollars. 

Mr. S. E. Peal communicates to the India$i Tea 
Gazette some remarks on the subject of an overland 
route to China, viA the Assam Valley, which are of 
interest, as there is no attempt to undcr-ratc the great 
difficulties to be encountered. He justly observes that 
the merits of the various passes out of Eastern Assam 
are not well understood, and that it is comparatively easy 
to draw a line on the map from some point in Upper 
Assam to the Yangtoze or Likiang-fu, and to say, “ Why 
cannot this be done ? Wilcox and others since have 
sufficiently shown the difficult nature of the country, viA 
the Tengapani and the Brahmaputra Valley; what lies 
beyond the point explored is reputed still worse, and as 
crossing snow. Northwards again, %na the Dihong, or 
Dihong Gorges, the outlet is ecpially uninviting. The 
Upper Subansire, or Lopra-cha-chu, is not well explored, 
though routes not far from it arc known to pass for three- 
quarters of a mile along the face of a precipice 1,500 feet 
above an abyss, and on a path of stone slabs resting on 
iron piers let into the face of the rock. The Towang 

route is, again, difficult, and too far M'cst. South j 

of the Tengapani we have Dapha Bum, 14,500 

feet high, with a pass to the south, in which Wilcox’s 
experiences prove how unsuitable it would be for 

a trade-route. South of Dai)hapani is the upper por- 
tion of the Buri Dihing, and whether there is a route up 
it crossing Eastern I^atkai and going down the Sitka, is 
not known, though Singphus travel that way. It is one 
of the routes to be exidored, and may give a pass at, 
perhaps, 5,000 feet elevation or les^. The Namrup basin, 
however, would so far seem to be the only reliable and 
easy outlet from Eastern Assam : and here is a pass at 
an elevation of about i,ooa ft., leading Hukong and 
the Shoemai direct to Western Yunnan, a route which is 
at present in use. By the l\atkai route past Nongyang 
Lake to the Ilukong Valley, Mr. Peal says, wc cross at the 
highest an elevation of 1,500 to 2,000 ft., and fall at once 
into a beaten track to Yunnan. By this route alone 
also can the huge snow-clad ridges be turned that stand 
as barriers cast and west of the Upper Irrawadi or 
Shoemai, and that stretch down from the north to about 
the parallel of 27®. In point of fact the east-south-east 
is the only direction in which it is possible to get out of 
Assam in the direction of China at less than 2,000 ft. 
above the sca-lcvel. 

TI/£ COMPOUND NATURE OF THE 
ELEMENTS 

A^E have not yet received from the Royal Society the 
A' ^ Ypaper read last Thursday by Mr. Lockyer, in 
which ie* brought forward facts indicating the compound 
chemical elements. In the meantime the 
following article from yesterday’s Tunes may be of 
interest; it is evidently written by a chemist who was 
present when the paper wsls read : — 

. ^ ^ crowded meeting such as is seldom witnessed of 
w Royal Society, on Thursday evening last, Mr, J. 
Borman Lockyer, F.R.S., read a lengthy paper, in which 


he discussed the evidence derived firom speotroscopie 
observation of the sun and stars and from IsDoratory ex- 
periments, which has led him to the conclusion that the 
so-called elements of the chemist are in reality compound 
bodies. In order that the line of argument followed by 
Mr. Lockyer may be understood, it will be necessary 
briefly to refer to the results of previous researches. As 
a rule, in observing spectra, the substance to be examined 
is volatilised in a gas flame or by means of sparks from 
an induction-coil, and the light is allowed to tall on the 
slit of the spectroscope; the spectrum is then generally 
one in which the lines run across the entire field, but by 
interposing a lens between the spark apparatus and the 
slit of the spectroscope, Mr. Lockyer was enabled to 
study the various regions of the heated vapour, and thus 
to establish the fact, already noted by some previous 
observers, but to which little attention had been paid, 
that all the lines in [the spectrum of the substance vola- 
tilised did not extend to equal distances from the poles. 
He then showed by the aid of this method that in the 
case of alloys containing different proportions of two 
metals, if the one constituent were present in very small 
quantity, its spectrum was reduced to its simplest form, 
the line or lines longest in the spectrum of the pure 
substance alone appearing, but that on increasing 
the amount of this constituent its other lines gra- 
dually appeared in the order of their lengths in the 
spectrum of the pure substance. Similar observations 
were made with compound bodies. It was also noticed 
that the lines furnished by a particular substance varied 
not only in length and number, but also in brightness and 
thickness, according to the relative amount present. 
Armed with these facts, and with the object of ultimately 
ascertaining, more definitely than has hitherto been pos- 
sible, which of the elements are present in the sun, Mr. 
Lockyer, about four years ago, commenced the prepara- 
tion of a map of a particular region of the spectra of the 
metallic elements, for comparison with the map of the 
same region of the solar spectrum. For this purpose 
about 2,000 pliotographs of spectra of all the various 
metallic elements have been taken, and, in addition, more 
than 100,000 eye observations have been made. As it is 
almost impossible to obtain pure substances, the photo- 
graphs have been carefully compared, in order to elimi- 
nate the lines due to impurities ; the absence of a par- 
ticular element as iinj^urity being regarded as proved if 
its longest and strongest line was absent from the photo- 
graph of the element under examination. The result of 
’ all this labour, Mr. Lockyer states, is to show that the 
hypothesis that identical lines in different spectra are due 
to impurities is not sufficient, for he finds short line co- 
incidences between the spectra of many metals in which 
the freedom from mutual impurity has been demonstrate I 
by the absence of the longest lines. He then adds that, 
five years ago, he pointed out that there are many facts 
and many trains of thought suggested by solar and stellar 
physics which point to another hypothesis— namely, that 
the elements themselves, or, at all events, some of them, 
are compound bodies. Thus it would appear that the 
hotter a star the more simple is its spectrum ; for the 
brightest, and therefore probably the hottest stars, such 
as Sirius, furnish spectra showing only very thick hydro- 
gen lines and a few very thin metallic lines, characteristic 
of elements of lowatomic weight, while the cooler stars, such 
as our sun, are shown by their spectra to contain a mucli 
larger number of metallic elements than stars such as 
Sirius, but no non-metallic elements; and 'the coolest 
stars furnish fluted band-spectra characteristic of com- 
pounds of metallic with non-metallic elements and of 
non-metallic elements. These facts appear to meet with 
a simple explanation if it be supposed that as the tem- 
perature increases the compounds m first broken up 
into their constituent ‘'elements,-^ arid that these ele- 
ments*’ then undergo dissociation or decotnposition into 
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elements ” of lower atomic weight. Mr. Lockyer next 
considers what will be the difference in the spectroscopic 
phenomena, supposing that A contains B as an impurity 
and as a constituent. In both cases A will have a 
spectrum of its own. B, however, if present as an 
impurity, will merely add its lines according to the 
amount present, as wc have above explained; whereas 
if a constituent of A it will add its lines according to the 
extent to which A is decomposed and B is set at liberty. 
So that as the temperature increases the spectrum of A 
will fade if A be a compound body, whereas it will not 
fade if A be a true element. Moreover, if A be a 
compound body, the longest lines at one temperature 
will not be the longest at another. The paper chiefly 
deals with a discussion from this point or view of the 
spectrum of calcium, iron, hydrogen, and lithium, as 
observed at various temperatures ; and it is shown that 
precisely the kind of change which is to be expected on 
the hypothesis of the non-elcmentary character of the 
elements has been found to take place. Thus each of the 
salts of calcium, so long as the temperature is below a 
certain point, has a definite spectrum of its own, but 
as the temperature is raised the spectrum of the 
salt gradually dies out and very fine lines due to 
the metal appear in the blue and violet portions of 
the spectrum. At the temperature of the electric 
arc the line in the blue is of great intensity, the 
violet H and K lines, as they are called, being still 
thin ; in the sun the H and K lines are very thick, and 
the line in the blue is of less intensity than cither, and 
much thinner than in the arc. Lastly, Dr. Huggins’s 
magnificent star photographs show that both the II and 
K lines are present in the spectrum of a Aquihe, the latter 
being, however, only about half the breadth of the former ; 
but that in the spectrum of a Lyra: and Sirius only the 
II line of calcium is present. Similar evidence that these 
different lines may represent different substances appears 
to be afforded by I’roi. Young’s spectroscopic observations 
of solar storms, he having seen the 1 1 line injected into 
the chromosphere seventy-five times, the K line fifty times ; 
but the blue line, which is the all-important line of cal- 
cium at the arc-temperature, was only injected thrice. In 
the spectrum of iron two sets of three lines occur in the 
region between 11 and G which are highly characteristic 
of this metal. On comparing photographs of the solar 
spectrurn and of the spark taken between poles of iron, 
the relative intensity of these triplets is seen to be abso- 
lutely reversed ; the lines barely visible in the spark 
photograph being among the most prominent in that 
of the solar spectrum, while the triplet, which is promi- 
nent in the spark photograph, is represented by lines not 
half so thick in the solar spectrum. Prof. Young has 
observed during solar storms two very faint lines in the 
iron spectrum near G injected thirty times into the chro- 
mosphere, while one of the lines of the triplet was only 
injected twice. These facts, Mr. Lockyer contends, at 
once meet with a simple explanation if it be admitted 
that the lines are produced by the vibration of several 
distinct molecules. 

“ The lithium spectrum exhibits a series of changes 
with a rise of temperature precisely analogous to those 
observed in the case of calcium. 

“In discussing the hydrogen spectrum, Mr. Lockyer 
adduces a number of most important and interesting facts 
and speculations. It is pointed out that the most re- 
frangible line of hydrogen in the solar spectrum, //, is 
only seen in laboratory experiments when a very high 
temperature is employed, and that it was absent from the 
solar protuberances during the eclipse of 1875, although 
the other lines of hydrogen were photographed. This 
line also is coincident with the strongest line of indium 
as already recorded by Thaldn, and may be photographed 
by volatilising indium in the electric arc, whereas palla- 
dium charged with hydrogen furnishes a photograph in 


which none of the hydrogen lines are visible. By em- 
ploying a very feeble spark at a very low pressure the F- 
line of hydrogen in the green is obtained without the blue 
and red lines which are seen when a stronger * spark is 
used, so that alterations undoubtedly take place in the 
spectrum of hydrogen similar to those observed in the 
case of calcium. In concluding this portion of his paper 
Mr. Lockyer states that he has obtained evidence leading 
to the conclusion that the substance giving the non- 
1 reversed line in the chromosphere, which has been termed 
helium^ and not previously identified with any known 
form of matter, and also the substance giving the i,474 
or coronal line, are really other forms of hydrogen, the 
one more simple than that which gives the A-line alone, 
the other more complex than that which gives the F'-linc 
alone. 

“There can be no question that the facts brought 
forward by Mr. Lockyer are of the highest importance 
and value, and that they will have much influence on the 
further development of spectrum analysis, to which he 
has already so largely contributed. But his arguments 
are of a character so totally different from those ordi- 
narily dealt with by chemists that they will hesitate for 
the present to regard them as proof of the decomposition 
of the elements until cither they are assured by competent 
physicists that they cannot be explained by any other 
equally simple and probable hypothesis, or until what Mr. 
Lockyer has foreshadowed as taking place to such an 
extent in other worlds has been realised beyond question 
or cavil in our own laboratories. It has been suggested 
that the same molecule may be capable of vibrating in 
different ways at different temperatures, and thus of 
yielding different spectra, just as a bell may give out 
different notes when struck in different ways ; and 
although Mr. Lockyer has replied to this objection, it 
can scarcely be regarded as finally disposed of. The 
fact, however, as Mr. Lockyer has pointed out, that the 
change from the spectrum of a compound to the lowest 
temperature spectrum of its metallic element is of a 
similar character to and even less in degree than the 
change from the lowest temperature spectrum of the 
metal to the spectra which it furnishes at higher tempe- 
ratures does not appear to favour such an hypothesis, 
and from the similarity in the phenomena it is difficult to 
deny that in both cases decomposition docs not equally 
t.ikc place. Frof. Young’s observations on the injection 
of particular lines into the chromosphere during solar 
storms are also difficult to reconcile with this view , and if 
the conclusions drawn from previous researches are cor- 
rect, it also does not account for the short line coin- 
cidences which led Mr. Lockyer to his hypothesis. 

“ Chemists are careful to teach that what are at present 
regarded as elements are not necessarily simple bodies, 
but merely substances which they arc unable to decom- 
pose or which they have no special reason to regard 
compound bodies. The remarkable relations, both in 
atomic weight and properties, existing between many of 
the elements, tend, indeed, to show that they are related 
in the manner Mr. Lockyer supposes. We sincerely 
hope that he will continue his researches in this direction, 
and wc trust that at no very distant time he may be able 
to bring forward evidence sufficiently clear to convince 
even the most sceptical.” 


NOTES 

Mr. J. M. Wilson, Mathematical Master at Rugby School, 
has been elected Master of Clifton College, in place of Dr. 
Percival, elected President of Trinity College, Oxford. Mr. 
Wilson has done very much for science at Rugby, and, althougli 
Dr. Percival is a difficult man to follow, and has done more 
probably than any head master for the teaching of science in 
schools, still we hope that Mr. Wilson will prove a worthy suc- 
cessor to him. 
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V/e are indebted to the kindness of Prof. Hayden for the 
following observation made by his party on the day of the last 
eclipse of the sun; — “Washington, D. C., November 18, 1878. 
Observation on total eclipse of the sun. Camp No. 4, Little 
Sandy, Wyoming Terr., July 29, 1878 

m. sec. 

Time of total eclipse as taken by A. D. Wilson | ^ 27* c 
\N ith telescope and theodolite 

^^r. James Eccles, with smoked glass 2 26*0 

W. H. Holmes, with smoked glass and telescope ) 
of theodolite \ ‘ 

o / // 

Approximate latititude 42 8 25 

,, longitude 109 9 52 

The weather was very clear and quite calm during eclipse, but 
was preceded by a heavy wind.” 

At the recent meeting of the United States National Academy, 
%\e learn from Science News (the third numl)er of which has 
reached us), Prof. Davidson incidentally announced that he 
hoped to be able to observe the intra-Mercurial planets without 
waiting for eclipses. 

Thk Japan Mail states that an astronomical observatory is to 
be established within the precincts of the Geographical Bureau 
of Teskio. The same journal also announces that telegraphic 
insulitors, made at the village of Imari, in the province of 
Ilizen, are of such good quality that theyofind large sale in 
Eur qie. 

A SCHEME for the extension of meteorological observations 
Ihioughout Russia is now being discussed by the Russian govern- 
ineiit. The Central Meteorological Institution uill be locate<l at 
St. Petersburg. Provincial meteorological institutions will be 
created in connection with each Russian university, and these 
pro\ incial institutions will have under their suiierintendence all 
meteorological stations of their resj^ective di^-tricts, which stations 
uill be largely increased in number. 

aie informed that the Government of New South Wales 
has re<]ue''lcd Mr. William For.stcr, Agent-General for the 
Col >ny, Prof. Livcr.sidge, of the University of Sydney, and 
]\Ir. E. Conibc’<, M.P., C.M.CE, to collect information in the 
Ibiited Kingdom and on the Continent relative to the w’orking 
of iMiirli''!) and foreign technological iniiseuins and colleges, w'ilh 
a view' to forming similar institutions in Sydney. A .^uin of 
momy has been placed on the Estimates by the Government of 
the Colony, to enable the Committee to jnirchase .’suitable speci- 
mens. We have no doubt that the Agent-tieneral for New’^ 
South Wales (3, Westminster Chambers, S.W.) w ill be extremely 
glad t j receive from such institutions, or from any otlier source, 
reports or any information which would a'-sist the Committee m 
its inquii ies, 

A coRREsroxDENT WTitcs t — A singular i)n»ject is on foot at 
Paris. M. Camille Flammarion, having published a number of 
articles to prove that the moon is not destitute of inhabitants, 
has been led to the idea of constructing a refracting telescojic 
W'hich will be powerful enough to see them. He is now' busy 
organi-iing a committee to collect the necessary funds. 

An unexpected difficulty has stopped the construction of the 
w orbs for the mounting of the great refractor at the Paris Obser- 
vatory. Thi^ instrument is to be erected on the grounds w'hich 
the Municipal Council had let to M. Leverrier for the nominal 
sum of 100 francs a year for a period of ninety-nine years. But 
there is a law tliat the Government funds cannot be spent for 
building purposes, except on grounds belonging to the Govern- 
ment \ and the Municipal Council, who were so lil^eral as to the 
rent, want a high price for the ground. 

M. Lock ROY, the editor of the Rappel^ and representative in 
the 1 icnch Chamber of Deputies, has introduced a bill to dis- 


pose of the money intended to be spent on the rebuilding of the 
TuUeries Palace, for the completion of the isolation of the 
French national library. 

General Myer has sent orders to Sergeant Jennings to 
leave in Europe the collections of the works published by 
the Signal Corps Central Office at Washington, exhibited at 
Paris. This valuable set has been deposited in the hands 
of M. Jarry, 46, Boulevard Magenta, Pari«, one of the 
most active members of the Meteorological Society of France, 
who will be ready to give any information relating to 
them. It is expected that the series of publications of the 
United States Signal Corps will be exhibited next spring at 
the Palais de ITndustrie, in the .scientific exhibition, and an 
improved weather indicator will be sent from Washington to 
be practically tested by predictions adapted to the peculiarities 
of the French climate. 

We notice the appearance of a Russian work, by M. Star- 
chevsky — “ Guide for the Ru.s.sian in Central Asia ” — being a col- 
lection of vocabularies of the languages, viz., Turkish (Djagatay, 
or Uzbeck), with an indication of the variations afforded by the 
Kashgar, Khiva, and Turkoman idioms ; Kirghiz ; Tartarian 
(Kazan and Orenburg idioms); Sari, or the town Uzbeck; 
and Tadjik (Bukhara idioms). The vocabularies also contain 
sketches of the grammars of these languages, the words being 
given ill their Russian transcription. A .second volume, contain- 
I ing the Russian, Uzbeck, Kirghiz, d'artar, and Tadjik part, will 
appear shortly. 

It is probably now only a question of time for the electric 
light to become an everyday institution in our lai^c tow ns. For 
.‘cveral nights .satisfactory experiments have been made on 
Ilolboru Viaduct, and, under most unfavourable atmospheric 
conditions, ])art of the Thames Embankment was illuminated 
the other evening. 

In Mr. A. S. Wihon’s “Experiments on Turnip Seeds” 
(rcjirinted from the 7 ransactions of the Botanical Society of 
Fidiiibiirgh), he follows cut Darwin’.s idea that “heavy and fine 
seeds tend to yield the finest jdants.” Mr. Wilson’s conclusions 
arc altogether in harmony wiili’ those of Darwin.. The mean of 
a large number of exjierimenls gave a product of 2 lbs, 7 oz. per 
^ced in the case of large iecds, as against 2 lbs. oz. in the 
case of small seed' . 

In his just puldi-hed report on the trade of Chinkiang, on the 
Vangtsze-kiang, H.M.’s Consul nieiitions that there are rumours 
that the ci>al, iron, and plumbago mines in that neighbourhood 
are to be ojiened w'ithout delay, under the auspices of the 
Viceroy, Li Ilungehang. A British engineer in the employ of 
the Chinese G.>vcrnmcnt has recently visited these mines and 
reported on them to the Viceroy Shea, at Nanking. 

The limit of jiermanent snow in the Caucasus is very variable, 
tlii", mountain -group, of 156 geograpliical miles, lying betw'een 
two seas and sevcial steppe -regions, being conseciuently subject 
to the most opposite melcoiological conditions. The average 
height of the snow -line on the Elburs, the highest point of the 
Caucasu'--, is 10,885 feet. The average height of the lower limits 
of the glaciers on the Elburs is 8,216 feet. The Kasbek is the 
centre of another region of glacier^ and permanent snow-fields, 
in which the true situation of the snow-line is not yet accurately 
ascertained. A third region comprises the high ranges of the 
schist-system of Pcrikitel and Bogoz in Daghestan. The fourth 
region is the Scliathdag, south of Daghestan, ten geographical 
miles from the Ca'-pian Sea. In this last region tlic snow-limit 
reaches to 10,374 English feet above the .‘ca-Icvel. ITie average 
height of the snow-limit within the Caucasus is 10,600 feet. 
Local variations upwards and dow'iiwards are frequent, and there 
may be a difterence of 3,200 feet between the maximum and the 
minimum. In the West Caucasian regions these conditions 
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resemble those of South Europe; in the Eastern region they 
offer an analogy with those of Asiatic mountain-groups, influenced 
by a continental climate. During the last few years some glaciers 
in the western half of the Caucasus have been retrograde, just as 
it has been observed with those of the Alps during these last 
fifteen years. In 1849 several Caucasian glaciers were evidently 
advancing through ancient forests. The glacier of the Kasbek» 
especially of Deftoraki, after having followed for some time the 
general retrograde movement, lately began to move forward 
again. Experience has proved, that, whenever this movement 
reaches a certain amount, the end of the glacier is broken away, 
and may cause serious catastrophes, as it did by stopping the 
chief military road from Tiflis along the Terek valley to Wladi- 
kawkas. Such observations are thus of high practical importance. 
The Deftoraki glacier may be paralleled with the Rosenthal and 
Vernagt glaciers of the North Tyrol, considering their variable 
jwiods and extreme alternations of progression and retrogression. 
J^'or further details we refer to Dr. Abich’s paj-jcr in Proceed. 
Im]er, Gcol. Instit. Vienna, March 5, 1878. 

Reports come to Science Ncius of a remarkable and very 
extensive scries of caves discovered in Page county, Virginia, 
which, it is said, a scientific expedition will probably soon ex- 
amine. Their great area, variety, curious formation, and natural 
ornaments, if the stories about them be true, are sufficient to 
place them among the wonders of the world. 

We have received Decade I. of a ‘‘ Prodromus of the Zoology 
of Victoria, or Figures and Descriptions of the Living Species 
of all Classes of the Victorian Indigenous Animals,” by Prof. 
F. McCoy (London : Triibner and Co.). The plates in this 
first part arc most beautifully coloured, and do infinite credit to 
the skill of the colony. There are three plates of snakes, three 
of fish, one of the giant earth-worm {Megascolides australis^ 
McCoy), one devoted to three species of the day-moth, and the 
last two to two species of diurnal lepido])tcra. 

The Commission for the Survey of New York Slate has been 
reappointed with an appropriation of 14,300 dollars a year. A 
large amount of preliminary, work has been done under Mr. 
J. S. Gardner, 

According to a note published by the Norddeutsche 
Allgemeive Zeitung^ Berlin time ^^ill become the only one 
in u^^e in the whole of the German Empire, 'fhe difference in 
time is thirty minutes minus on the coast of the German Ocean, 
and thirty-seven in advance in the eastern parts of Bavaria. 
'I'his resolution has been fostered by a similar reform lately 
established in Sweden, 

M, Bardoux has re-organised the French Central Society of 
Agriculture, which ■will be styled the National Society of 
Agriculture. It will be composed of 82 ordinary members, 10 
foreign members, 150 corresponding members in France and 
Algeria, and 50 foreign corresponding members. The President 
of the Republic is to be ex officio the patron of this Society, and 
the Minister of Agriculture and Trade the honorary president. 

An earlhciuakc was felt in Cologne and vicinity on December 
10 at 11.35 A.M. A similar commotion was felt in the 
provinces of Luxemburg and Namur, principally on the 
borders of the Ardennes forest ; on the .same day at IX.2S 
Brussels time. The duration of the shock was eight seconds, 
and it was accompanied by a well-defined noise, which awoke 
the inhabitants. On the following morning a meteor >vas 
observed at six o’clock in Alsatia, from Mulhausen to Colmar. 
A fire-ball travelling from north-west to south was seen 
exploding, exhibiting a display of natural fire- works. No noise 
was heard by any observer. 

At the last meeting of the“ Manchester Anglers’ Association, 
Mr, F. J. Faraday , F.L.S., in reading a paper on the ■“ Mind 


of Fishes,” recounted an instance of apparent intelligence in a 
skate, observed by the author while] officiating as curator of the 
Manchester Aquarium. On the occasion in que.stion a morse) 
of food thrown into the tank fell directly in the angle formed by 
the glass front and the bottom. The skate, a large specimen, 
made several attempts to seize the food, but owing to the 
position of the mouth on the under-surfacc of the head, and the 
closeness of the food to the glass, he was unable to do so. lie 
lay quite still for awhile “ as though thinking then, suddenly 
raising himself in a slanting posture, the head inclined upwards 
and the under-surface of the body towards the food, the creature 
w'aved liis broad expanse of fins and thereby created an upward 
oirrent or wave in the w'ater, which lifted the food from its 
|K>sition and carried it straight into his mouth. 

At the Royal .Tnstitution a Course of Six Lectures (adapted 
to a juvenile auditory) on a Soap Bubble, will be given by Prof. 
Dewar, M.A., F.R.S., at 3 o’clock, on December 28, 31, 
January 2, 4, 7, 9 (1879). 

On the New Jersey bank of the Delaware River, the skeleton 
of a man has recently been found buried in a standing position 
in a red sandy bluff overlooking the stream. A few inches 
below the surface the neck bones were found, and below these 
the red of the skeleton except the bones of the handi» and feet. 
The skull being wanting, it could not be determined whether 
the remains were those of an Indian or a w hite man ; but the 
buri.-xl was peculiarly aboriginal. It was found that around the 
low er extremities were placed a number of large stones, showu'ng 
traces of fire, together with charred w^ood ; and there was no 
doubt that the bones of the feet had been bumt. Probably the 
man had been executed as a prisoner of war, being placed erect 
in the pit with a fire around his feet. He would appear to have 
been then buried, with the exception of his head. The skeleton 
when complete must have been six feet high. 

The new instalment of the Transaciions of the Asiatic Society 
of Japan contains several papers of considerable interest. Mr. 
E. M. Satow, the Japanese Secretary of H.B.M.’s Legation at 
Tdkiu, who w as one of the earliest labourers in the field of 
Japanese literature, contributes articles on the ** Korean Potters 
in Satsuma,” and the “ Use of the Fire-Drill in Japan;” Mr. 
Aston one on Ilidcyoshi’s Invasion of Korea,” and Mr. R. 
\V. Atkinson “Notes on the Manufacture of (whito 

lead). There arc also two contributions on earthquakes in 
Japan, and notes on some of the volcanic mountains of the 
empire. 

Peat fuel is much used at Bremen and in other parts of 
North-western Germany, and increased attention has been paid 
of late years to its production and preparation. We learn from 
Consul Ward’s Report that the vast tracts of marshy moors 
which are to be found in many parts of the German Empire, 
and more especially between the River Elbe and the Dutch 
frontier, arc regarded as containing an immense amount of 
wealth in the form of peat fuel. With the view of developing 
and improving the present means of producing and manufactur- 
ing this article, and of extending its consumption to districts 
where fuel is dear, an association was formed at Kbnigsberg a 
few years ago, and was reconstituted last year at Schwerin. 
Their intention is to diffuse technical knowledge throughout the 
country witli regard to peat production and manufacture. 

The Annual Report of the Belfast Naturalists* Field Club 
for 1876-77, contains a variety of matter, some of it of con- 
siderable scientific interest. There is a brief account of the 
excursions in connection with the Club, embracing a good 
deal of topographical, antiquarian, and other information. At 
the winter session a variety of papers were read, some of which 
arc reported at greater or less length. In connection with Mr, 
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William Gault’s detailed Observations on the Geology of the 
Black Mountains,” a coloured diagram is given. Tlie Appendix 
contains papers by Mr. Joseph Wright on ** Recent Forami- 
nifera of Down and Antrim,” and by Messrs. Swanston and 
Lapworth on the “.Correlation of the Silurian Rocks of Co. 
Down.” 

I'HE Twentieth Report of the East Kent Natural History 
Society is, on the whole, satisfactory. It contains abstracts of 
several good papers read at the meetings. The Society has 
ninety- three members. 

Excavations in the “Dragon Cave ” at Mixniz, Styria, have 
been already noticed (Nature, vol. xviii. p. 61S). The diggings 
made in June, 1878, by the Anthropological Society of Gratz, 
have brought to light some bones bearing indistinct marks of 
cutting and percussion. Above the stalagmitic layer over the 
hearth-stuff some bones were found, in loam, well preserved, 
but probably derived from an older site. They are greenish, 
and partly of an intense bluish-green tint ; and Prof. C. Doelter 
finds that their composition approaches that of turquoise [bonc- 
turquoise?]. A full account by Prof. R. Iloerncs will be found 
in the Proc, Imp. Geol. Instit. Vienna, August 31, 1878. 

ITie additions to the Zoological Society’s Gardens during the 
past week include a Yellow Baboon [Cynocrphaltis babouin), 
from West Africa ; tu 0 Ring-tailed Temurs {Lemur catia), from 
Madagascar, presented by Mr. G. A. Shaw ; a Green Monkey 
{Cercopithecus callitrichus)^ from West Africa, presented by Mr. 
J. Williams ; a Common Fox {Cants vulpes)^ British, presented 
liy Mr. Sutton Sharpe ; a Woodcock {,Scolopax rusticola)^ Enro« 
pean, presented by Messrs. E. and W. II. Davis ; a Common 
Swan {Cygnus olor)^ European, presented by Capt. Marx; a 
Ring-tailed Lemur {Lemur caita)^ from Madagascar, deposited ; 
an Ocelot {Felis pardalis)^ from America ; a Cereopsis Goose 
( Cereopsis 7toviC’hollandi(t)y from Au'jtralia ; three Yellow -winged 
Blue Creejicrs {Ca'teba ryanea), from South America, purchased. 


OX IIELIOTROPISM IN PLANTS 

T ill', hcliotropic phenomena in jilants form the subject of a 
monograph by Herr Wiesner, the fir-jt part of which has 
been recently communicated to tlie Vienna Academy. 'Jlie 
following outline from the Anzeiger of the Academy will give 
an idea of some of the fruits of the author’s researches on this 
important subject. 

The first section treats of the history of the subject. In I 
the second section the author studies the injlttmce of light j 
(m heliotropisin. The experiments were made in the light of 
a gas flame uhich burned under a constant pressure with a 
uniform intensity (luminous power = 6’5 spermaceti candles). 
^I'he unit for the measurement of the light-intensity was the 
strength of this flame at the distance of one metre. It 
y\ as found that in heliotropism three cardinal points of light- 
intensity are to be distinguished j an upper limit, a lower limit, 
and between the two an optimum of lignt intensity. Thus with 
decreasing intensity of light the strength of the hcliotropic effect 
increases to a certain point, and beyond this point decreases. 
The lower limit referr^ to coincides with the lower limit of 
light-intensity for the stoppage of growth in length, while the 
upper limit does not coincide, or only occasionally coincides, 
with the u])pcr limit of light-intensity for growth in length, for 
in th • case of plants very sensitive heliotropically it lies higher, 
and in levs sensitive plants lower, than the upper limit for growth in 
length, 'fhe mode of arrangement of the experiment in gas-light 
did not permit of determining in all cases the limiting values of 
the light-intensities ; thus, for example, the upper limit for the 
heliotropism of etiolated shoots of Sahx albuy and of the hypo- 
cotylous portion of the stem of Vtscum albunty and the lower 
limit for the heliotropism of the growing stem of vetch could 
not be ascertained. The former lies above 400, the latter far 
below 0*008. The optima were found to lie between 0*1 1 (the j 
8*Jp^ing’sietti of the pea) and 6*25 (etiolated shoots of SaHx 
Both with gia-llgfat and with natural lisrht it ascer- I 


tained that beyond a certain intensity no growth in length 
occurs. 

The third section treats of the relations between the refrangi- 
bility of the light rays, and the heliotropic effects. The experi- 
ments were made partly in the objective spectrum, partly in 
varieties of light, got by sending white light through coloured 
solutions. ... It was proved that portions of plants very sensi- 
tive heliotropically, r.^., growing stems of Vida sativa^ undergo 
curvatures in all kinds of light, even in ultra-red and ultra-violet, 
>vith the exception of yellow. The maximum of the hcliotropic 
force of light lies at the boundary between violet and ultra-violet ; 
a second (smaller) in the ultra-red. From both maxima the 
power of the rays to produce heliotropism decreases gradually on 
to the yellow. Portions of plants little sensitive heliotropically, 
arc no longer influenced by orange, or by red and green, or even 
(in the case of etiolated shoots of Salix alba) by ultra-red rays. 
Tlie yellow rays quite stop the heliotropism, tor, in pure 
red a quicker and stronger heliotropism occurs than in a light 
which gives yellow besides red. 

In the fourth section experimenta are described on the joint 
action of (positive and ne^tivc) heliotropism and (po.sitivc and 
negative) geotropism. It is here shown, wter altOy that, in the 
case of plants very sensitive heliotropically, the geotrojnsm is, at 
the optimum of light-iutensity, apparent!^ extinguished, even in 
strongly geotropic organs ; further, that in many organs (grow- 
ing stem of the pea), the hcliotropic and geotropic powers of 
curvature disappear simultaneously ; in other.s, however (stems 
of cress), the younger portions of the stem arc more strongly 
hcliotropic than the older, and the oldest after-growing portions 
of stem no longer show bendings in the light, but, through 
drawing action on one side (the hcliotropic overhanging point of 
the stem), show apparently heliotropic curvatures] chiefly due to 
growth, u'hich arc then counteracted by negative geotropism. 

The arguments w^hich go to prove that heliotropism is due to 
the phenomenon of unequal growth upon unequally-lit sides of 
an organ are set forth in the next section, and proof is offered 
that, for heliotropism as well as for growth in length, free oxygen 
is necessary. 

The last chapter furnishes proof that the conditions for helio- 
tropism remain constantly the same during its course, and coin- 
cide uith the conditions for growth in length; further, that 
heliotropism (and the same holds good for geotropism) occurs as 
a phenomenon of induction. In this chapter it is also shoun 
that when light induces heliotropism in an organ, a fresh 
heliotropic or geotropic induction meets with resistances, and 
can only come into action after extinction of action of the first ; 
and that successive im})iilses of light and gravity, of which each 
by itself is capalde of proilucing certain effects, do not have 
their actions added together when the effects that should be 
obtained separately arc in the .same direction, one and the 
same side of the organ is heljied in its growth in length. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, December 5. — “ On a Machine for llie 
Solution of Simultaneous Linear Equations,” by Sir William 
Thomson. Let E^y E^y ... B„ be n bodies each supported on a 
fixed axis (in practice each is to be sup|X>rted on knife-edges like 
the beam of a balance). 

Let /*n, /’sji, ... A be « pulleys, each pivoted on 7 ?, ; 

P\< 3 ,t <^82» ■^S2» • - • t> »» I^'i J 

1 I\z* I\v I^ m Pfi's n »» ■^:i » 


>> Cl, Cj, To ... C„y be ft cords passing over the pulleys ; 
„ Djy /\ly >12, /’,3, ... Fifty Ely hC thC COUf-SC of Cl ; 

,, Do, P^l* I* *9» ^ 'ito ••• I^S*ff M tf * 


„ Di, El, D^y A'a ... Dn, En, be fixed points ; 

,, /„ ly /g, ... /«be the lengths of the cords between />j, Ei, 
and Dg, Eg, ... and Dn, and E,„ along the courses stated above, 
when El, E^, En, are in particinar positions which will be 
called their zero positions ; 

Let /i -f ... /g -h 1*2, ... /« -b e„ht their lengths between the 
same fixed points, when Ej, ...En arc turned through angles 
Xit Xp ... Xn from their zero positions ; 

(II), (12), (13), ...(I/?), 

(21), (22), (23), ... (2«), 

( 30 , (32), ( 33 h »( 3 »)» 
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quantities such that 

(Il)jri + {12)X2 + ... + = 

(21 ) j:, 4 - (22) jTg + ... + ( 2 n)x„ = 

( 3 *)Jfi + (32) ‘^2 + ••• + {3n)x„ = qA (I). 


{ni)x^ + (« 2 )jr .^4 ... + {nn)xn-c„] 

We shall suppose x^yX„^ ... .r„ to be each so small that (ii), 
(I2), ... (21), &c., do not vary sensibly from the values Inch they 
have where jtj, ... .r,„ arc each infinitely small. In practice 
it will be convenient to .«‘0 i)lace the axes of ... B,t, and 

the mountinjjs of the pulleys on /?|, B.,,...B,i, and the fixed 
Joints ii’j, D.2i Scc.t that when Aj, .ij,, ...a„ are infinitely 
small, the straight parts of each cord and the lines of infinitesi- 
mal motion of the centres of the pulleys round wliich it passes are 
all parallel. Then i) (ii), i(2l), ...^{ni) will be .simply equal 
to the distances of tlie centres of the jiulleys /\i, 
from the axis of B . ; 

•i (12), ^ (22) ...4 {u 2 ) the distances of ... B„» from 

the axis of B, and so on. 

In practice the mountings of the pulleys are to be adjustable 
by proper geometrical .slide.s, to allow any prescribed positive or 
negative value to be given to each of the quantities (ii), 
(12), ...(21), &c. 

Suppose thi.s to be done, and each of the bodies B^, 132, ... 
to be placed in its zero po.Mtion and held there. Attach now 
the cords firmly to the fixed points /)j, 71 .^, ... B>„ rc.spectively ; 
and, passing them round their proper pulleys, bring them to the 
other fixed points /i^, /s.^, ... yV,„ and]mss them through infinitely 
small smooth rings fixed at these points. Now hold the bodies 
A’j, B^t ... each fixed, and (in jiractice by weights hung on their 
ends, outsicleA’i, /i.j, ... the cords through A'„ 

with any given tensions^ 7 ’,, T’j,, Let 6'j, 6’2, ... be 
moments round the fixed axes of A’j, y>2, ... B„ of the forces re- 
(juired to hold the bodies fixed when acted on by the cords thus 
stretched. The principle of “virtual velocities,” just as it came 
from Lagrange (or the princi])lc of “ work ”), gives immediately, 
in virtue of (I), 

C*, ■ (II) 7^1 + (21) T: + ... 4 On) 7 V\ 

Gi = (12) 7 \ + (22) 'Jl + ... + («2) -J',, I jjjj 

Apply and keep applied to each of the bodies, A’j, y?2, 

(in practice by the weights of the pulleys, and by countcr-pulling 
springs), such forces as shall have for their moments the values 
6 ’], G\j, ... G,,, calculated from equations ( 11 ) wdth whatever values 
seem desirable for the tensions 7;, 'I\, ... 7 ’„. (In practice, the 
straight parts of the cords are to be approximately vertical, and the 
bodies /i], y^j, Bti are to be each balanced on its axis when the 
pulleys belonging to it are removed, and it is advi.sable to make 
the tensions each equal to half the w eight of one of the ]>iillcys 
with its adjustable frame.) The machine is now ready for use. 
To use it, pull the cords simultaneously or .succcs.sively till 
lengtlxs equal to ... o< arc passed Ihroiigh the rings 

...Euy rc.spectively. 

The pulls required to do this may be positive or negative ; in 
practice, they wdll be infinitesiuial, downward or ujiward 
pressures applied by hand to tlie .stretching weights which 
remain |iermanently hanging on the cords. 

Observe the angles through which the bodies 7 ?^, A’o, 
are turned by this given movement of the cords. Tlicse angles 
are the required values of the unknown Aj, x,,, ...a„, satis- 
fying the simultaneous equations (i). 

The actual construction of a practically useful machine for 
calculating as many as eight or ten or more of unknowns from 
the same number of linear equations doca not promise to be 
either difficult or over-elaborate. A fair approximation being 
found by a first application of the machine, a very moderate 
amount of straightforward arithmetical work (aided very 
advantageously by Crelle’s multiplication tables) suffices to 
calculate the residual errors, and allow the machines (w itli the 
setting of the pulleys unchanged) to be re-applied to calculate the 
corrections (which may be treated decimally, for convenience) : 
thus, 100 limes the amount of the correction on each of the 

* The idea of force here first introduced is not essential, indeed is not tech- 
nically .'idmissible to the purely kinematic and algebraic p.-irt of the subject 
proposed. But it is not merely on ideal kinematic construction of the alge- 
braic problem that is intended ; and the design of a kinematic machine, for 
success in practice, essentially involves dynamical considerations. In the 
present case some of the most important of the purely algebraic questions 
concerned ore very interestingly illustrated by these dynamical considerations. 


original unknowns, to be made the new unknowns, if the magni- 
tudes thus falling to be dealt with are convenient for the machine. 
There is, of course, no limit to the accuracy thus obtainable by 
successive approximations. The exceeding easiness of each 
application of the machine promises well for its real usefulness, 
whether for cases in w^hich a single application suffices, or for 
others in which the requisite accuracy is reached after two, three, 
or more of successive approximations. 

Mathematical Society, December 12. — Mr. C. W. Merri- 
ficld, I'.R.S., president, in the chair. — Prof. W. S. Jevons, 
F.K.S., was elected a Member. — The following communica- 
tions w’cre made to the Society ; — Mr. H. Perigol, on a kine- 
matic paradox (the rotameter) ; Mr. S. Roberts, F.R.S., on 
the forms of numbers determined by continued fractions ; Piince 
Camille de Polignac, on a graphic construction of the powers of 
a linear substitution. 

Linnean Society, December 5. — Prof. Allman, F.R.S., 
president, in the chair. — Dr. 1 . Payley Balfour demonstrated 
the peculiarities of a rare Myxomycetes which .species of Hete- 
rodictyum he showed bore characters intermediate between 
Cribraria and Dictydium. — Mr. G. Murray called attention to a 
peculiar greenish-yellow fungus {Hygrophortis IFynnur, Berk. ?) 
from Bridlington, Yorkshire. — Examples of a moss new to 
Britain, the Atilacomnion turgidum^ were shown by Mr. E. M. 
Holmes, who stated that they w'ere found by Mr. West and Dr. 
F. Arnold Lees in Yorkshire ; a comparison betw^cen the above 
and the common A. falustre was made. — Mr. F. II. Water- 
house read a paper on some Colcoptera collected by Charles 
Darwin, of geographical interest. These had lain undetermined 
for a long scries of years, and now prove new to science. 
J'hyiosus Danohiii^ from the Falklauds, has unusually long, 
slender claws; Cholr^a Jalklandica is elliptical-shapcd aiul 
strongly punctated. Ebms brunuca and ^Inl/iiciis IVollastoHtt 
from St. Helena, arc notew'orthy, inasmuch as Mr. Wollaston 
(“ Coleop. St. Hel.”) docs not record either genus as existent 
there. Scaphiwf/ia dougatumy from Rio de Janeiro, is the 
first .species of the genus known to inhabit South Amciica ; 
and Prosthetops (7’. capensis) is a novel genus with two ocelli, 
from South Africa.-— Mr. C. B. Clarke, in a note on Catdcnia 
lurgida^ stated that in books the flower calyx of males was alone 
clescrilied, W'hile all herbaria specimens are dioecious, and males 
and females have hitherto been referred to* different gcncr.i. 
The precise characters of eacli were denoted. — Dr. F. Day gave 
a summary of his (third) concluding paper on the geographical 
distribution of the Indian fresh-water fishes, in this dealing 
w'ith the families Scoinbrcsocitbc, Cypriodontidm, Cyprinid.e, 
Notoptcridx, and Synibranchid.i’. Among the eighty-seven 
genera two only are African, thirty-two extend to the Malay 
Archipelago, and twelve are common to Africa and Malaya ; of 
369 s]jecies two are African, twenty-seven Malayan, and tw'o 
common to both regions. In short, the fresh-water fi^-h affinities 
preponderate to the Indo-Chinc-.eand Malayan sub-regions ; thus- 
supporting Mr. Wallace’s opinion as ojiposed to the view held 
by Mr. Blandford, who gives greater weight to African relation- 
ships, at least so far as mammals are concerned. Dr. Day, 
moreover, contends that the Indian fresh -wsatcr fishes point to 
three subordinate separate faunas — i. That belonging to the 
Ghauts, Ceylon, the Himalayas, and Malay Archipelago ; 
wherein may be distinguished two fish races, a Palmarctic and a 
Malayan. 2. A fauna of the plains west of the Indus, w ith an 
African element in it. 3. That (by far the largest) spread over 
the plains east of the Indus, and which appears to have a Bur- 
mese connection. — The abstract was read of a second contribu- 
tion on the mollusca of the Challenger Expedition, by the Rev. 
R. Boog Watson. This consisted of descriptions of species of 
Trochida: belonging to four genera, viz., Sequinzia^ Basilissa, 
Gauty and Benihix ; the three last being new and otherwise re- 
markable. — Messrs. Dowdeswell, Arthur Hammond, Thos. 
Hanhury, Jo.scph Sidcholham, Wm. Thomson, and Chas. A. 
Wright were elected Fellows of the Society. 

.Zoological Society, December 3. — Mr. Robert Hudson,. 
F.R.S., vice-president, in the chair. — Mr. H. Scebohm, F.Z.S., 
exhibited a series of specimens of the hooded and carrion crows, 
and made remarks on their intermediate forms and geographical 
distribution. — Col. I2. H. Loyd Irby, F.Z.S., exhibited and 
made remarks on the nests, eggs, and young of Cypselus palli- 
dusy taken at Gibraltar. — Mr. Howard Saunders, F.Z.S., 
exhibited and made remarks on some eggs of Indian Laridse 
{Sterna bergii and Larus hi'mprichii)^ which had been taken by 
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Capt. Butler, of ILM.*s83rd Regt., on the Mekran Coast.— Dr. 
Day. F.Z.S., exhibited and made some remarks on some jaws of 
Indian sharks belonging to the genera Cakocei-do and Carcanas, 
—The Secretary called attention to an error which had been 
jnade in reference to the collection of butterflies from Billiton, 
reported on by Messrs. Godman, Salvin, and Druce, in the last 
part of the Society’s Proceedings, The collection had been made 
and fonvarded to England by Ilerr'J. G. F. Riedel, of Koepang. 

Mr. Sclatcr communicated some further particulars respecting 

the occurrence in Lancashire of the specimen of the black- 
throated Wheatcar {Saxicola stapazina) exhibited at the last 
meeting of the Society.— Prof. A. If. Garrod, F.R.S., read a 
paper on the conformation of the thoracic extremity of the 
trachea in the birds of the order Gallina?. — A communication 
was read from Dr. A. Gunther, F.R.S., containing the descrip- 
tion of some reptiles from Midian, collected by Major Burton. 
Amongst these were two new snakes proposed to be called JKchis 
dtroraia and Zamenis elegatitissima, — Mr. II. Seebohm pointed 
out the character of a new Sylvia from Al^yssinia, proposed to 
be called Syhna blanjordi, after Mr. Blanford, by v\ hom it w.as 
obtained during the Abyssinian Exixjdition.— Mr. II. Seebohm 
also read notes on the identity of the birds u liich liad been named 
Ilororni fortipes^ Neomis assimilis^ lloreitcs robustipes^ 11 . 
brunnens and H. pallidus, and proposed to reduce them to one 
species under the name Cettia forlifcs. — Mr. Martin Jacoby 
read descriptions of some new species of Phytophagous Colcop- 
tera from Central and South America. 

Anthropological Institute, November 26. — Mr. John Evans, 
president, in the chair. — The Rev. John Robbins, D.I)., 
was announced as a- Member. — Mr. Wortliington G. Smith 
exhibited a series of flint implements from the valley of the 
River Lea. — Mr. A. L. Lewis read a paper on the evils arising 
from the use of historical national names as scientific terms. 
The propositions which he endeavoured to establish were : l. 
'I'hat there were at the first ])opulation of Eurojje certain primi- 
tive race-., of w’hich three are particularly described. 2. That 
these races arc so mixed that at the present day the representa- 
tives of them appear not only in most European nations, but in 
the .same families and among children of the same ]xircnts. 3. 
That notw ilhstanding this mixture and the cflects w Iiich it must 
])crmanently have, racial characters display an astonishing per- 
manence. 4. That this mixture, being so slow in its cflbcts and 
yet having become so general, has probably been at work for a 
very great length of time — so great that the peoples to ^^hom 
the earliest history introduces us were probably nearly as much 
mixed as those of the present day. 5. 'I'hat it is desirable to 
discontinue the use of political names of tliosc ])coples .as ethnic 
names, and to employ others, based on the physical characteristics 
of the individual. 6. That while physical characteristics arc the 
only basis for a true division into races, yet in the j^raclical 
a])plication of this division (he influence upon [individuals of 
different races of a community of language, custom, history, or 
tradition must not be lost sight of, although these things do not 
prove community of race, but only the contact at some time or 
other of the races to whom they are now common. — 'I hc director 
read a paper by Prof. Daniel Wilson, LL.D., on some American 
illustrations of the evolution of new varieties of men. In the 
mingling of different races in America, so com] ilex and variid, 
all subjected to the influences of climate .and social habits, and 
all mingling in blood in a gre.ater or less degree with the native 
red races, hybridity had resulted on a great .‘>calc. Tlie process 
had already been developed sufficiently long to afford important 
indications of the evolutions of permanent hybrid varieties. A 
specimen is to be seen among the tribes of the half-breeds in 
Manitoba, as it were in the process of evolution ; while sheltered 
within the remote Arctic regions man can be studied among the 
Lsqiiimaux in conditions closely analogous to those v^hich arc 
a(,cribcd to a post-pliocene, if not to a prc-glacial period. 
In the abrupt collision of the civilised races of Euro])e 
with the American aborigines, it hal always been taken 
for granted that the latter were doomed to inevitable ex- 
Imction, and that the land would be peopled with the purely 
civilised races of the world. There is no question, however, 
mat from an early date there have been intermarriages between 
Europeans and the American races. A growing feeling is mani- 
festing itself in the United States and Canada that the Indian 
population is not doomed to extinction, and that a much larger 
amoimt of healthy intermarrying and consequent absorption has 
xistcd than unobserving critics had any conception of, and the 

*ve Indian element is a factor in the population of the New 


World destined to exercise an enduring influence on the ethnical 
character of the Euro* American races. 

Cambridge 

Philosophical Society, November 4.— The following com- 
munications were made to the Society : — The physical constants 
of hydrogenium, by Prof. Dewar, Part 2. This paper is a 
continuation of an investigation into the physical constants of 
hydrogenium. The first part appeared in the Transactions of 
the Royal Society of Edinburgh, vol, xxvii., and had reference 
to the specific gravity, specific heat, and coefficient of expansion 
of the occluded hydrogen. These observations led to the con- 
clusion that the specific gravity w^as independent of the amount 
of condensed gas, and had a mean value of 0*62. This result 
has been confirmed by the .subsequent exjTeriments of Troost and 
llautefeuillc, and what is very remarkable, they deduce an 
identical value for the density of hydrogen from observations on 
the hydrides of potassium and sodium. Tlie specific heat, rela- 
tively to palladium, of the condensed hydrogen, appeared to vary 
inversely as the charge, but taken relatively to succe.ssive charges 
w'as ncaily constant, and had the value 3*4, w'hicli is identical 
W'ith that of gaseous hydrogen at constant pre sure. The coeffi- 
cient of the culiical expansion of the alloy is about twice that of 
palladium, ami that of the hydrogen in its compressed state not 
more than three times that of mercury. This communication 
deals wdth the thermo-electric relations and conductivity of 
hydrogenium. It is shown that the clcctro-motive force of a 
junction of hydrogenium palladium is at ordinary tcm\)eratures 
nearly equal to that of an iron copper junction, and that it in- 
creases with the temperature according to the general jmraboHc 
law, the rate of the increase being, however, greater than iron 
copper and subject to a regular variation on account of successive 
heatings. The formation of thermo-electric piles, and of neutral 
points in a uniform ware of this .sub.stance, along wdth the 
continuous formation of thermo-electric currents through the 
application of a hydrogen flame wTie explained and shown. 
Experiments on the electric resistance show that it increases 
directly as the amount of condensed gas. — Studies in spectrum 
analysis, by Professors Livcing and Dewar. The authors 
destcribe the reversal of characteristic lines of rubidium 
and caesium when the chlorides are heated wa’th sodium 
in glass tubes in an atmosphere of hydrogen or nitrogen, and 
a bright light is viewed through the va]>ours. They remark that 
the violet lines of rubidium, and the most refrangible of the 
casium I lines are first seen, and broaden out the most when 
the temperature rises, contrary to what might have been expected 
from the analogy of other cases. 'J'hc absorption lines observed 
coincided with the bright lines of the metals heated in a flame, 
not with the lines which they give in a dense electric spark ; but 
the aulliors obtained spectra similar to the flame spectra Ijy 
passing sparks from an induction coil without a Leyden jar, 
betw’een be.ads of fused chlorides of those metals, although 
simpler spectra were jn'ocluccd by the more abrupt tlischarges 
])roduced by interpo'-ing a Leyden j.ar. The authors further 
described absorjition .spectra produced by magnesium vapour 
when mixed with hydrogen, potassium, and sodium res- 
pectively. That produced by magnesium and hydrogen con- 
sisted of a line a little less refrangible than the b group, and 
a band rather more refrangil)lc than the b group, fading away 
tow'ards the blue. TJie const.ml appeanance of these absorp- 
tions when the vapour of m.agnesiiiin in hydrogen was observed 
in a hot iron tube, led to the endeavour to obt.ain the corres- 
ponding luminous spectrum. This they succeeded in doing by 
taking sparks -from an induction coil, without a Leyden jar 
between magnesium wires in a tulie full of hydrogen. It ap- 
pears that the compound to which this spectrum is due i.s 
formed only within a certain range of temperature, and is dis- 
.soci&led at higher tcmiieratures — for the spectrum is scarcely 
seen at all when a large Leyden jar is used, which may I c 
.suppo.sed to have the effect of shortening the time of discharge 
and increasing the temperature. Further, this compound do.*, 
not seem to be formed when the i)res.sure of the liydrogcii 
is much reduced. In the case of sodium and magnesium they 
observed an absorption line in the green not observed in cither 
vapour separately ; and when potassium and magnesium were 
used, a characteristic pair of lines in the red always appeared, 
and sometimes another line in the blue. The authors have not 
yet seen these as bright lines. In the course of observations 
on the spectra of sundry rarefied gases the authors have been 
led to conclude that electric sparks take a selective coarse in 
a mixture of gases, and that the differences in the spectra 
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honest emulation. 2. The union affords greater ifacilities 
towards publishing transactions and securing the services 
of eminent lecturers. 3. An annual meeting of the 
associated societies affords an opportunity for the discus- 
sion of principles of working and promotes the general 
life. 4. The annual meeting being held in a fresh town 
each year helps to keep the country alive to the Associa- 
tion work, and encourages the formation of new societies. 

The constitution of the Cumberland Association is as 
f ollows : -The president to be a man of local note and 
liigh culture, and to serve for a period not greater 
than two years.* The Presidents of individual societies 
to be vice-presidents of the Association. The council of 
the Association to consist of two delegates from each 
society, chosen annually. The treasurer and secretary 
(honorary) to be one and the same person, and fully 
acquainted with the county in all its aspects. 

The working of the Association is carried on thus : The 
Association secretary keeps a record of all papers and 
lectures brought before the individual societies. Before 
the commencement of each winter session he communi- 
cates with all the local secretaries, and from his know'- 
Icdge of available intellectual stores in the county, helps 
each in the drawing up of the winter programme in what- 
ever direction help may be specially needed. It is his 
duty also to help forward the establishment of local 
classes where such are possible. At a council meeting 
held in the autumn some public Icctvircr is decided upon 
w'ho shall go the round of the associated societies during 
the winter, and a grant is made tow'ards his e.\'penses from 
the Association funds (of which more anon), the rest being 
made up by each society served. 

The annual meeting takes place at Easter or in May, 
and lasts two or three days. The Association I^resident 
<lelivcrs his annual address, reports from the several 
societies arc read and discussed, original papers are read, 
lectures given by one or more eminent men, and field 
excursions made. 

At the close of each winter session the local secretaries 
send into the Association secretary any papers which have 
been selected by the local committees as worthy of publi- 
cation. If the Association council approve these papers 
they are published in the Transaciiom at the Association 
expense. The funds of the Association are gathered 
thus : Each society pays an annual capitation grant of 
b(f, per head on all its members. There is also a class of 
Association members, residing at a distance fioin, and 
not belonging to, any local society, who pay an annual 
subscription of 5s., and arc virtually considered members 
of all the societies, and have the privileges of such. The 
Transaciious arc sold to the societies and Association 
members at the price of lv., the public being charged 
2^*. 6r/. Some of the societies purchase copies to the full 
number of their members, and present them, others take 
only a limited number of copies (determined by the local 
society committee) and re-sell to those of their members 
who care to possess them. In this way the greater part 
of an edition of 800 copies of the Annual Iransactions 
is disposed of. Authors are allowed extra copies of their 
own papers at a moderate charge, and when all expenses 
are met, a fair balance is left to carry on to the next year. 

It should be noted that of the eight societies in Cum- 

* * The I.ora Bishop of CarlUle acted as president for two years, and 
T. Fktchcr, M.P., T.R.S , is now in h:s second year of presidency. 


berland, now associated, the local annual subscriptions of 
members in each society is generally is . ; in one case, 

I however, it is 3^. 6^., and in another 2J. 6^. It is a rule 
of the Association that members going from one society 
to another to afford help in the carrying out of the 
various programmes, should have their expenses paid by 
the society helped. Such is the general constitution and 
mode of working of the Cumberland Association, which 
has undoubtedly succeeded in its aim, so far as the 
keeping up of existing societies and the formation of 
new ones is concerned. The Annual Transactions, too, 
include many papers of local value, and some of general 
interest, while among the eminent men who have kindly 
come forward to lend their services at the Annual 
Meetings, are the Astronomer-Royal, the Bishop of 
Carlisle, Prof. Shairp, Prof, \Vm. Knight, and I. 
Fletcher, M.P., F.R.S. At present, however, the 
Association is but in its infancy, and may be considered 
more or less of an experiment, yet that some such 
method of union is desirable amongst local societies in 
the various counties or districts of England few will 
deny. Time will show how the system may be im- 
proved and varied to suit special circumstances, but 
I cannot but think that the plan of association to carry 
out the larger objects of societies, and the annual 
meeting of the associated societies in successive towns 
of a county, must economise labour and promote the 
healthy culture of the county in which the work is 
carried on. 

Amongst the difficulties presenting themselves in the 
early days of the association, the following occurred. 
For several previous years a Cumberland and West- 
moreland Antiquarian and Archieological Society had 
flourished, and it was feared that the new County Asso- 
ciation would clash with its existence. The Antiquarians 
thought it best not to amalgamate with the associated 
society, its constitution being in many points different 
from theirs, but it was resolved that whenever papers, 
bearing on local antiquarian or archaeological subjects 
were read before any of the associated societies, these 
papers should be offered by the Association council to the 
Antiquarian and Archaeological Society for publication in 
their Transactions if deemed w^orthy. Moreover, some 
of the officers of the Association are active members of 
the Archaeological Society, and so far from their being 
any antagonism, the two decidedly help one another 
forward in the general work of gleaning local knowledge 
and diffusing culture. 

As hon. secretary of the Cumberland Association, I 
should feel very grateful for any hints or suggestions 
from the readers of NATURE. What is wanted in every 
county is more culture, and that carried on in a natural 
way, and with a true love of nature in all her aspects. 

I. Clifton Ward 


NEWCOMBS LUNAR RESEARCHES 
Researches on the Motion of the Moon, made at the United 
States Naval Observatory, WashfHgton. By Simon 
Newcomb, Professor U.S. Navy. Part I. (Washing- 
ton, 1878.) 

T he author prefaces his work with the remark that 
for several years after the publication of Hansen^s 
Tables of the Moon, there was a very general belief that 
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the motion of our satellite could be followed by their 
means with the same accuracy as that of the other 
heavenly bodies, after having been made the subject of 
astronomical and mathematical research for two thousand 
years. This expectation was soon proved to be far from 
borne out. Prof, Newcomb showed in 1870 that the 
accuracy of the Tables since 1750 had been secured only 
by sacrificing the agreement with observations previous 
to that epoch, and that about 1700 the Tables deviated 
more widely from the observations than the prc\ ious ones; 
and it may be added that those who had been engaged in 
examining the old eclipses were aware that Hansen's 
Tables did not represent the phenomena only as far 
back as the commencement of the eighteenth century, so 
well as Rurckhardt’s or Damoiseau's, uhich had been 
used for our ephemcridcs up to the date of their publi- 
cation. 

A new investigation of the subject for the purpose, if 
possible, of ascoitaining the cause of these unexpected 
deviations was entered upon at the Naval Ob^eiwatory, 
Washington, and was made a part of our author's offici.il 
duties in that establishment. In the present volume we have 
the results of researches on the discordances in question, 
based upon obscr\ ations before the year 1750. This portion 
of the work w’as originally intended to follow the study of the 
mathematical theory of the inequalities of long period in 
the moon's mean motion, but for reasons explained in the 
Introduction, that part of the inquiry is still incomplete. 
The year 1750 was fixed upon as the terminal point in 
the investigation in this first part, as it is the epoch when 
exact meridian observations commenced, and that which 
separates the period within which we aie in possession of 
observations reduced on modern data, from the period 
during which neither really accessible observations nor 
tables of reduction are available. 

Ihof. Newcomb supplies an historical introduction in 
which the discovery of the secular acceleration, and the 
examinations of ancient eclipses with the view to fix its 
correct amount by observation are briefly noticed, as also 
Fcrrcl’s paper, published in 1853, containing “the first 
known attempt to calculate from theory the retardation 
produced by the action of the moon upon tlie tidal wave,” 
and the researches of Adams and Delaunay. He pro- 
ceeds to give a summary of the data now at our disposal 
for determining the apparent secular acceleration of the 
moon from observation alone. These include the state- 
ments of ancient authors from which it has been inferred 
that total solar eclipses have been witnessed at certain 
points of the earth's surface at dates approximately indi- 
cated, and the author points out the uncertainty attending 
our interpretation of such records. He considers that the 
circumstance w’hich we should regard as most unecpiivo- 
cally marking the totality of an eclipse is the visibility of 
stars, though he thinks that even this criterion is hardly 
to be admitted as conclusive, because Venus may be seen 
during a considerable partial or an annular eclipse, and 
at cutain times when there is no eclipse at all, there is 
also another difficulty in some cases, in detei mining the 
precise localities where the phenomena were observed. 
We have also the series of lunar eclipses upon which 
Ptolemy founded his theory and which are recorded by 
him in the Almagest. These are followed by the obser- 
vations of the Arabian astronomers, chiefly contained in 


an Arabic manuscript belonging to the University of 
Leyden, a translation of which was made by Caussin and 
published by the French Government in 1804, under the 
title Le Li vre de la (irandc Table Hakchnitc.” Prof. 
Newcomb remarks that this work contains what are 
entitled to be considered the earliest astronomical obser- 
vations of eclipses which have reached us, for although 
some of the data furnished by Ptolemy, Theon, Alba- 
tegnius, and others, may have been the results of astro- 
nomical observations, in no case have the qinnlilics 
actually observed been handed down to us. 'I'lie entire 
number of eclipses in this collection is twenty-eight, and 
the times of concluded beginning and ending wore usually 
determined by noting the altitudes, which were recorded 
sometimes in whole degrees only, at others ‘G'n coarse 
fractions of a degree." There must remain a doubt how 
nearly such times a])ply to those of actual contact, but 
Prof. Newcomb suggests in this part of his work that by 
the mean of all the observed times the error in the moon’s 
mean longitude can be reduced to 'not more than a minute 
of arc. The Arabian observations are followed by those 
of European observers prior to the invention of the tele- 
scope, including Regiomontanus, Ilernard Walther, and 
Tycho llrahc : of the latter, the author remarks, “It is 
wonderful if so indefatigable an observer never observed 
an occultation of a star or planet by the moon, yet I have 
never succeeded in finding any such ; ” he made a careful 
examination of Tyclio's observations during periods in 
which the bright star Aldebaran must have been occulted, 
to no purpose. Tlie observation of eclipses and occulta- 
tions with the aid of a telescope, Prof. Newcomb remarks, 
jnay be considered as commencing with Rullialdus and 
Gassendus, but they had no clock, and only fixed the 
time by noting the altitude of the sun or a star. The 
I application of the clock commences with Hevelius, and in 
the scarce volume of his “ Machina Coclestis” are found 
a number of occultations thus observed. Then follow the 
observations of Flamsteed and the astronomers at the 
observatory of Paris, the Cassinis, La Hire, and Uelisic, 
the latter of whom also observed at St. Petersburg. 
Prof. Newcomb, during a visit to Paris, while Delaunay 
was in charge of the Observatory, was fortunate in having 
all the archives of that establishment unreservedly placed 
at his disposal. He found amongst tliem most of the 
original note-books of the French observers since the 
year 1675, in which were contained a great number of 
occultations that had been quite forgotten, those which 
had aj^pcared in the Memoirs of the Academy, forming 
but a small fraction of the whole. Again, on visiting 
Pulkowa, M. Struve gave him access to the records of 
Dclislc's observations, 1727 to 1747, forming a useful 
supplement to those of Paris, which had diminished in 
number after 1720. 

Prof. Newcomb concludes this historical notice with 
remarks on observations since the time of Bradley, and 
granting certain fundamental premises, suggests that the 
secular acceleration of the moon may admit of nearly 
as accurate determination from the modern observations, 
as from their combination with the ancient ones. 

Having thus briefly recapitulated the data available for 
investigation, the author adverts to ancient eclipses, pre- 
sumed to have been total from the narrative of the 
historians, at certain points of the earth’s surface. The 
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honest emuljition. 2. The union affords greater facilities 
towards publishing transactions and securing the services 
of eminent lecturers. 3. An annual meeting of the 
associated societies affords an opportunity for the discus- 
sion of principles of working and promotes the general 
life. 4. The annual meeting being held in a fresh town 
each year helps to keep the country alive to the Associa- 
tion work, and encourages the formation of new societies. 

The constitution of the Cumberland Association is as 
f ollows : -The president to be a man of local note and 
high culture, and to serve for a period not greater 
than two years.* The Presidents of individual societies 
to be vice-presidents of the Association. The council of 
the Association to consist of two delegates from each 
society, chosen annually. The treasurer and secretary 
(honorary) to be one and the same person, and fully 
acquainted with the county in all its aspects. 

The working of the Association is carried on thus : The 
Association secretary keeps a record of all papers and 
lectures brought before the individual societies. Before 
the commencement of each winter session he communi- 
cates with all the local secretaries, and from his know- 
ledge of available intellectual stores in the county, helps 
each in the drawing up of the winter programme in what- 
ever direction help may be specially needed. It is his 
duty also to help forward the establishment of local 
classes where such are possible. At a council meeting 
held in the autumn some public lecturer is decided upon 
who shall go the round of the associated societies during 
the winter, and a grant is made towards his expenses from 
the Association funds (of which more anon \ the rest being 
made up by each society served. 

The annual meeting takes place at Kaster or in May, 
and last-s two or three days. The Association President 
delivers his annual address, reports from the several 
societies are read and discussed, original papers are read, 
lectures given by one or more eminent men, and field 
excursions made. 

At the close of each winter session the local secretaries 
send into the Association secretary any papers which have 
been selected by the local committees as worthy of publi- 
cation. If the Association council approve these papers 
they are published in the Transactions at the Association 
expense. The funds of the Association are gathered 
thus : Each society pays an annual capitation grant of 
Gd. per head on all its members. 7 'herc is also a class of 
Association members, residing at a distance fiom, and 
not belonging to, any local society, who pay an annual 
subscription of S.y,, and are virtually considered members 
of all the societies, and have the privileges of such. The 
Transactions are sold to the societies and Association 
members at the price of u., the public being charged 
2J. Gd, Some of the societies purchase copies to the full 
number of their members, and piesent them, others take 
only a limited number of copies (determined by the local 
society committee) and re-sell to those of their members 
who care to possess them. In this way the greater part 
of an edition of 800 copies of the Annual Tuinsactions 
is disposed of. Authors are allowed extra copies of their 
own papers at a moderate charge, and when all expenses 
arc met, a fair balance is left to carry on to the next year. 

It should be noted that of the eight societies in Cum- 

■ ’ The Lord Bishop of Carlisle acted as president for two yccW, and 
1. Flct her, M.l\, I'.U.S , is now in his second year of presidency. 


berland, now associated, the local annual subscriptions of 
' members in each society is generally 5^. ; in one case, 
however, it is 3s. 6d., and in another 2S, 6d, It is a rule 
of the Association that members going from one society 
to another to afford help in the carrying out of the 
various programmes, should have their expenses paid by 
the society helped. Such is the general constitution and 
mode of working of the Cumberland Association, "which 
has undoubtedly succeeded in its aim, so far as the 
keeping up of existing societies and the formation of 
new ones is concerned. The Annual Transactions y too, 
include many papers of local value, and some of general 
interest, w’hile among the eminent men who have kindly 
come forward to lend their services at the Annual 
Meetings, are the Astronomer- Royal, the Bishop of 
Carlisle, Prof. Shairp, Prof. \Vm. Knight, and I. 
Fletcher, M.P., F.R.S. At present, how^ever, the 
Association is but in its infancy, and may be considered 
more or less of an experiment, yet that some such 
method of union is desirable amongst local societies in 
the various counties or districts of England few will 
deny. Time will show how the system may be im- 
proved and varied to suit special circumstances, but 
I cannot but think that the plan of association to carry 
out the larger objects of societies, and the annual 
meeting of the associated societies in successive towns 
of a county, must economise labour and promote the 
healthy culture of the county in which the work is 
carried on. 

Amongst the difficulties presenting themselves in the 
early days of the association, the following occurred. 
P'or several previous years a Cumberland and West- 
moreland Antiquarian and Archaeological Society had 
flourished, and it was feared that the new County Asso- 
ciation would clash with its existence. The Antiquarians 
thought it best not to amalgamate with the associated 
society, its constitution being in many points different 
from theirs, but it was resolved that whenever papers, 
bearing on local antiquarian or archaeological subjects 
w'ere read before any of the associated societies, these 
papers should be offered by the Association council to the 
Antiquarian and Archaeological Society for publication in 
their Transactions if deemed w^orthy. Moreover, some 
of the officers of the Association are active members of 
the Archeological Society, and so far from their being 
any antagonism, the two decidedly help one another 
forward in the general work of gleaning local knowledge 
and diffusing culture. 

As hon. secretary of the Cumberland Association, I 
should feel very grateful for any hints or suggestions 
from the readers of NATURE. What is wanted in every 
county is more culture, and that carried on in a natural 
way, and with a true love of nature in all her aspects. 

J. Clifton Warp 


NEWCOMRS LUNAR RESEARCHES 
Researches on the Motion of the Moon^ made at the United 
States Naval Observatory, Washington. By Simon 
Ncwxomb, Professor U.S. Navy. Part I. (Washing- 
ton, 1878.) 

T he author prefaces his work with the remark that 
for several years after the publication of Hansen's 
Tables of the Moon, there was a very general belief that 
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the motion of our satellite could be followed by their 
means with the same accuracy as that of the other 
heavenly bodies, after having been made the subject of 
astronomical and mathematical research for two thousand 
years. This expectation was soon proved to be far from 
borne out. Prof. Newcomb showed in 1S70 that the 
accuracy of the Tables since 1750 had been secured only 
by sacrificing the agreement with observations previous 
to that epoch, and that about 1700 the Tables deviated 
more widely from the observations than the previous ones; 
and it may be added that those who had been engaged in 
examining the old eclipses w^ere aware that Hansen's 
Tables did not represent the phenomena only as far 
back as the commencement of the eighteenth century, so 
well as Burckhardt’s or Damoiseau's, which had been 
used for our ephemcridcs up to the date of their publi- 
cation. 

A new investigation of the subject for the purpose, if 
possible, of ascertaining the cause of these unexpected 
deviations was entered upon at the Naval Ob'.ervatory, 
Washington, and was made a part of our author's official 
duties in that establishment. In the present volume we have 
the results of researches on the discordances in question, 
based upon obscr\ ations before the year 1 750. This portion 
of the work was originally intended to follow the study of the 
mathematical theory of the inequalities of long period in 
the moon’s mean motion, but for reasons explained in the 
Introduction, that part of the inquiry is still incomplete. 
The year 1750 was fixed upon as the terminal point in 
the investigation in this first part, as U is the epoch when 
exact meridian observations commenced, and that which 
sepal ates the period within which wc arc in possession of 
observations reduced on modern data, from the period 
during which neither really accessible observations nor 
tiiblcs of reduction arc available. 

Prof. Newcomb supplies an historical inti oduc lion in 
which the disco\ery of the secular accelcralH'ii, and the 
examinations of ancient eclipses uith the view to fix its 
correct amount by observation are briefly noticed, as also 
Ferrers paper, published in 1853, containing “the first 
known attempt to calculate from theory the retardation 
produced by the action of the moon upon the tidal wavc,'^ 
and the researches of Adams and Delaunav. He pro- 
ceeds to give a summary of the data now at our disposal 
for determining the apparent secular acceleration of the 
moon from observation alone. These include the state- 
ments of ancient authors from which it has been inferred 
that total solar eclipses have been witnessed at certain 
points of the earth's surface at dates approximately indi- 
cated, and the author points out the uncertainty attending 
our interpretation of such records. He considers that the 
circumstance which we should regard as most unequivo- 
cally marking the totality of an eclipse is the visibility of 
stars, though he thinks that even this criterion is hardly 
to be admitted as conclusive, because Venus may be seen 
during a considerable partial or an annular eclipse, and 
at certain times when there is no eclipse at all, there is 
also another difficulty in some cases, in detcimining the 
precise localities where the phenomena were observed. 

have also the series of lunar eclipses upon which 
Btolemy founded his theory and which are recorded by 
him in the Almagest. These are followed by the obser- 

ations of the Arabian astronomers, chiefly contained in 


an Arabic manuscript belonging to the University of 
Leyden, a translation of which was made by Caussin and 
published by the French (Government in 1804, imdci* the 
title Le Livre de la (Grande Table Hakemitc.” Prof. 
Newcomb remarks that this work contains what arc 
entitled to be considered the earliest astronomical obser- 
vations of eclipses which have reached us, for although 
some of the data furnished by Ptolemy, Theon, Alb.i- 
tegnius, and others, may have been the results of astro- 
nomical observations, in no case have the quantities 
actually observed been handed down to us. The entire 
number of eclipses in this collection is twxnty-eight, and 
the times of concluded beginning and ending w’cre usually 
determined by noting the altitudes, which were recorded 
sometimes in whole degrees only, at others ‘^in coarse 
fractions of a degree." There must remain a doubt how 
nearly such limes ap})ly to those of actual contact, but 
Pi of. Newcomb suggests in this part of his work that by 
the mean of all the observed times the error in the moon’s 
mean longitude can be reduced to'not more than a minute 
of arc. The Arabian observations arc followed by those 
of Kuropcan observers prior to the invention of the tele- 
scope, including Regiomontanus, Bernard Walllicr, and 
Tycho Brahe : of the latter, the author remarks, “ It is 
wonderful if so indefatigable an observer never observed 
an occultation of a star or planet by the moon, yet I have 
never succeeded in finding any such ; ” he made a careful 
c.xamination of Tycho's observations during periods in 
which the bright star Aldebaran must have been occulted, 
to no purpose. The observ^ation of eclipses and occulta- 
tions w’ith the aid of a telescope. Prof. N ewcomb remarks, 
may be considered as commencing with BuJlialdus and 
CGassendus, but they had no clock, and only fixed the 
time by noting the altitude of the sun or a star. The 
application of the clock commences wnth Hcvelius, and in 
the scarce volume of his “ Machina Coclestis’’ arc found 
a number of occultaiions thus observed. 'I’hcn follow the 
observations of Flamsteed and the astronomers at the 
observatory of Paris, tlie Cassinis, La Hire, and Dclisle, 
the latter of whom also observed at St. Petersburg. 
Prof. Newcomb, during a visit to Paris, while Delaunay 
was in charge of the Observatory, was fortunate in having 
all the archives of that establishment unreservedly placed 
at his disposal. He found amongst them most of the 
original note-books of the French observers since tlie 
year 1675, which were contained a great number of 
occultations that had been quite forgotten, those which 
had appeared in the Memoirs of the Academy, forming 
but a small fraction of the whole. Again, on visiting 
Pulkowa, M. Struve gave him access to the records of 
Delislc’s observations, 1727 to 1747, forming a useful 
supplement to those of Paris, which had diminished in 
number after 1720. 

Prof. Newcomb concludes this historical notice with 
remarks on observations since the time of Bradley, and 
granting certain fundamental premises, suggests that the 
secular acceleration of the moon may admit of nearly 
as accurate determination from the modern observations, 
as from their combination with the ancient ones. 

Having thus briefly recapitulated the data aTailablc for 
investigation, the author adverts to ancient eclipses, pre- 
sumed to have been total from the narrative of the 
historians, at certain points of the earth's surface. The 
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eclipses he admits in this category are eight in number, 
from that of Thales, u.c. 585, to the eclipse of A.i>. 364, 
described as total at Eoos. Looking for mention of dis- 
tinct indications of totality, he has not included such an 
eclipse as that of n.C. 763, the record of which was dis- 
covered by Sir Henry Rawlinson on one of the Nineveh 
Tablets in the British Museum, where importance appears 
to be attached to it by the description being underlined*; 
hence its presumed totality. The eclipses of the moon 
recorded by Ptolemy in the Almagest are thoroughly 
examined, with satisfactory results, except in the case of 
the eclipse of n.C. 383, December 22, where there appears 
to be a mistake as to its having been really observed at 
Babylon ; and he concludes that during the eight cen- 
turies preceding the Christian era the mean longitude of 
the moon in Hansen s Tables requires a correction of 
about 18'. The Arabian eclip'.cs, solar and lunar, twenty- 
6ve in number, between A.D. 829 and 1004 are then com- 
pared with the Tables. 

In the next two sections Prof. Newcomb supplies a full 
description of the method adopted for deducing the errors 
of the lunar elements from the eclipses and occuUations, 
and for determining the effect of changes in the elements 
upon the path of the central line of an eclijisc, adopting, 
in the latter case, formuhr originally given by Be>>scl. 

In a following portion of the volume, occupying about 
a hundred pages, are given, mostly as originally recorded, 
the observations of occuUations and ecli[)ses by Bullialdus 
and Gassendus, Hcvelius, and, as the author terms them, 
the astronomers of the French School, between J670 and 
1750, preserved in the archives at the observatories of 
Paris and Pulkowa ; it is needless to say that this section 
possesses a great value, supplying as it docs the par- 
ticulars of so many observations hitherto un{)ublished. 
We have then the positions of the moon from Hansen’s 
Tables, used in the comparison of the preceding observa- 
tions with theory, in the calculation of which, and for the 
numerical work generally, Prof. Newcomb was a')Sisted 
by a grant from Congress, sufficient to enable him to 
employ two computers. Certain modifications of the 
strict form of application of the Tables were considered 
allowable for the older observations, their degree of 
accuracy rendering an exact computation of Hansen s 
Fundamental Argument of no advanl ige, and he con- 
siders such modified plan of employing Han sen’s Tables, 
preferable to the use of the older Tables, which iniglit be 
adopted for the sake of saving labour. A ‘‘ 'Pabular 
exhibit of Reduction of the OccuUations,” 286 counting 
immersions and emersions separately, is then given. 
The equations of condition for the occuUations, and a 
provisional solution follow. 

In the next section the author presents an elaborate 
discussion of eclipses from 1620 to 1715, which it may be 
remembered is the last total eclipse that was methodically 
observed in this country. In this senes is included the 
eclipse of 1639, June i, observed by Gascoigne and 
Horrox amongst others, and 1706, May 11, which was 
total in the south of France, but of which Prof Newioinb 
takes no other observations into account than those of 
I.a Hire, of Paris : the fact, indeed, is that the ob‘-erva- 
tions along the belt of totality appear to be strangely and 
unaccountably discordant, so far at Ica^t as regards the 
beginning and ending of the total phase. The eclipse of 


1715 is very fully discussed, and remarking that by 
Halley’s organisation of a numerous body of observers 
throughout the path of the moon’s shadow across 
England, valuable observations for determining its limits 
were procured, the author deduces from them a correc- 
tion to the motion of the moon’s node, which he finds to 
be 10" X 7 '( 7 ' being counted in centuries from 1850), the 
argument of latitude being diminished by this amount ; 
this result he considers nearly certain with respect to its 
algebraical sign, but observes that it must be affected by 
any corrections of Hansen’s value of the moon’s parallax. 

We now' reach the main conclusions to which Prof. 
Newcomb is led, by the laborious and masterly discussion 
of observations prior to i7So> of W'hich necessarily little 
beyond an outline has been given here. The theoretical 
value of the secular acceleration of the moon’s mean 
motion due to the cause discovered by Laplace, has been 
fixed with accuracy by Prof. Adams and Delaunay : the 
latter geometer, carrying his approximation to a greater 
number of terms than had been included by Prof. Adams, 
assigned 6”‘i 8 . T’^. But this value, as is w'ell known, 
has not been found to accord with the older observations, 
and the difference between the theoretical value and tliat 
which observation seemed to require, has been generally 
attributed to a retardation of the earth’s axial rotatiem ; 
thus, as Prof. Newcomb remarks, ‘^the apparent secular 
acceleration wall be made up of two parts — the one a real 
acceleration, the other an apparent one, due to the 
change in our measure of time. But further, he says it 
will be found that the hypothesis of a constant tidal 
retardation does not account for the observed mean 
motion of the moon, and either the retardation must be 
supposed variable, even to becoming at times an accelera- 
tion, or it must be admitted that her mean motion is 
affcrlcd by changes not hitherto explained. He then 
proceeds to inquire what deviations of the moon’s mean 
motion remain unaccounted for, and with this object he 
first collects into tabular form the individual corrections 
to Hansen’s mean longitudes, derived from the discussion 
of eclipses and occuUations from 1621 to 1728, with their 
probable errors, the latter being necessarily somewhat 
arbitrary, for want of data for their rigorous computation. 
The older results do not exhibit larger discordances than 
might be expected. In order to complete the investiga- 
tion of anomalies in the moon’s mean motion unex- 
plained, it was necessary to have the errors of Hansen’s 
Tables from 1750 to the present epoch, or to 1875, ^md 
these were partly obtained from Hansen’s paper in the 
Monthiy Notices of the Royal Astronomical Society, and, 
since 1850, from Part III. of the publications of the 
American Transit of Venus Commission, where it was 
shown by Prof. Newcomb that at the epoch 1875*0 the 
meridian observations at Greenwich and Washington 
agreed in indicating a correction to the tabular mean 
longitude of -9"*7. The occuUations about the same 
lime giving a correction nearly tw'o seconds less, it is 
assumed that the true correction at this epoch was -8". 
Hansen introduced in his tables a term depending on 
the argument, 8 times the mean motion of Venus vnnus 
I 3 times the mean motion of the earth, w'hich has not 
been theoretically explained, and is to be regarded as 
empirical. This term is therefore removed from the 
theory, before examining, as Prof. Newcomb proceeds to 
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do how nearly theory alone, without any empirical cor- 
rcction^ will represent the observations. It is then at 
once apparent that the residuals cannot be represented 
by corrections to the epoch of mean longitude, mean 
motion, and secular acceleration, and any approximation 
to a mean value of the latter would have dilTcrent values, 
according to the mode of using the data. To obtain the 
best result from the ancient and modern observations 
combined, it was deemed advisable to assign a minimum 
probable error of 4" or 5" to each residual for the modern 
observations. Equations of condition for correction of 
epoch, mean motion and acceleration are formed, and 
extend from n.c. 688 to A.D. 1875, or over a period of 
2,500 years, and the resulting corrections to Hansen’s 
values for 1800, are, for mean longitude, + 3" *90, mean 
motion - 19''’03, and for secular acceleration ~ 3"'36 ; 
Hansen^s adopted value of the latter being 12''* 17, the 
value which best satisfies the observations discussed by 
Prof. Newcomb is found to be 8"*8. Though he considers 
this correction to the tabular acceleration to be clearly 
indicated, the residuals for the modern observations are 
yet of such magnitude as to be wholly inadmissible, and 
therefore the theory in its present state wall not represent 
observations with any value of the secular acceleration, 
and respecting the cause of the magnitude of these 
remaining dilfcrences, he makes ttvo hypotheses : (i) that 
they are only apparent deviations caused by inequalities 
m the earth’s axial rotation, (2) that they arise from one 
or more inequalities of long period in the actual mean 
motion of the moon. Examining the effect of the first 
hypothesis, he arrives at the conclusion that if it be 
correct ‘'the problem of predicting the moon’s motion 
with accuracy through long intervals of time must be 
regarded as hopeless since it cannot be expected that 
\ariations in the earth’s axial rotation will conform to any 
determinable law',’’ and, he adds, "success in tracing the 
deviations in question to the moon itself and to the 
theory of gravitation is therefore a consummation to be 
hoped for.” With regard to the second hypothesis, it is 
seen that the residuals of the equations of condition indi- 
cate that the modern observations may be nearly repre- 
sented by a term having a period of bctw'cen 250 and 300 
years, and hence Prof. Newcomb inquires how closely an 
empirical correction to Hansen’s first term depending upon 
the action of Venus, the period of wdiich is 273 years? 
w'ill accord with the modern observations, and lie finds a 
very satisfactory agreement. An additional diminution 
of 10" in the secular mean motion of the moon result-.^ 
which at the present epoch involves a further diminution 
in the secular acceleration of o’' *5, that the ancient obser- 
vations may be well represented ; thus the acceleration 
becomes 8" *3 . 'H. A table is given exhibiting the correc- 
tions to Hansen’s mean longitude from 1620 to 1900 for 
every tenth year; in 1880 it is - ii"*2, and in 1900 
- 24” 6. 

This importan| volume concludes with some remarks 
upon the bearing of the value of the moon’s secular 
acceleration deduced from the investigations, of which 
w’e have endeavoured to give a general outline here. Prof. 
Newcomb thinks it is apparent that one of two propositions 
must be accepted : "Either the recently accepted value of 
the acceleration and the usual interpretation of the ancient 
solar eclipses arc to be radically altered, the eclipse of 
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- 556 not having been total at Larissa, and that of ~ 584 
not having been total in Asia Minor ; or the mean motion 
of the moon is, in the course of centuries, subjected to 
changes so wide that it is not possible to assign a definite 
value to the secular acceleration.” It is certain that 
there will be a difference of opinion upon his main con- 
clusions, and for this he expresses himself fully prepared. 
If a definite theory of the apparent inequalities of long 
period in the moon’s motion cannot be formed, or if the 
moon’s mean motion is subject to such changes from age 
to age that no invariable and well-defined value of the 
secular acceleration can be deduced, then he urges it is 
not certain that the question whether Hansen’s tabular 
mean longitude during centuries preceding the Christian 
era docs or docs not require a considerable negative 
correction can ever be conclusively settled, since no con- 
clusions can be drawn except from observations made 
near the period in question, and lie advocates the neces- 
sity (»f a further investigation into the eclipses and other 
data on the two hypotheses, first that Hansen is correct 
during the period named above, and second, that a cor- 
rection of - 16' is required, and suggests that the cpicstion 
should be examined in this manner by some independent 
authority. If, on the other hand, it is not possible to 
form a juTfect theory of all the inequalities in the moon^s 
mean motion independently of observations, he thinks it 
will be practicable to arrive at a value of the secular 
acceleration from the modern observations, reliable 
within o"'5. 


ROSCOE AND SCHORLEMMER'S CHEMISTRY 

A Treatise on Chemistry, Ily H. E. Roscoe, F.R.S., and 
C. Schorlemmcr, F.R.S., Professors of Chemistry in 
Owens College, Manchester. Vols. i. and ii. (Mac- 
millan and Co.) 

T his W’ork is a most valuable contribution to the 
literature of chemistry. Its aim, as stated in the 
Preface, is to place before the reader a fairly complete, 
and yet a clear and succinct statement of the facts of 
modern chemistry, whilst at the same time entering so 
far into a discussion of chemical theory as the size of 
the work and the present transition state of the science 
permit, special attention being also paid to the accurate 
description of the more important processes in technical 
chemistry, and to the careful repre.scntation of the most 
approved forms of apparatus employed. 

The manner in which this design has been carried out 
is such as might have been expected from the high repu- 
tation of the authors. The w’ork commences with a very 
interesting historical introduction, in w'hich the progress 
of chemistry is traced from the early times, in which it 
was merely an art subservient to alchemy, medicine, and 
a few branches of manufacture, to the time when, by the 
gradual accumulation of observations, and the discussion 
of them by men of philosophic mind, it rose to the rank 
of a science. A clear and impartial discussion is given 
of the relative merits of the various workers by whose 
labours the system of chemical philosophy now accepted 
was developed, showing how the phlogistic theory of 
Becher and Stahl first established a common point of 
view from which all chemical changes could be regarded, 
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and enabled chemists to introduce something like a 
system by which analogous phenomena could be classi- 
fied and referred to a common cause ; further, how the 
experiments of Black, Cavendish, and Lavoisier first 
showed the importance of attending, in the study of 
chemical changes, to the alteration in weight of the 
substances concerned ; and how Lavoisier was ultimately 
led to the true theory of chemical combination, which 
regards it as consisting simply in the addition of one 
element to another, the weight of the product being 
exactly equal to the sum of the weights of the combining 
bodies. 

Next follows a sketch of the labours of Bcrgmann, 
Richter, Cavendish, and others, which led up to the 
establishment by Dalton of the great doctrine of com- 
bination in multiple proportions, on which he founded 
the ‘‘atomic theory. 'I'he early experiments of Dalton 
are briefly described ; his table of the relative weights of 
the atoms of certain elementary and compound bodies is 
given ; and the Introduction ends wdth an account of the 
manner in which the exact values of the atomic weights 
were determined by 'riiomas Thomson, Wollaston, and 
more especially by Berzelius ; of the discovery of the 
compound nature of the alkalis by Davy, and of a num- 
ber of new' elements by various cliemists ; and lastly, of 
the development of Organic Chemistry and its true 
relations to the chemistry of inorganic bodies ; and 
the final establishment - chiefly by the researches of 
Liebig — of the fact that the science of Physiology con- 
sists simply in the physics and chemistry of the living 
body. 

The Historical Introduction is followed by a chapter 
on the General Principles of Chemical Science, in which , 
the methods by which the law's of i,hcmical combination | 
base been established are more fully described, especially 
that by which Lavoisier demonstrated the nature of com- 
bustion and the indc->tructibility of matter. This part of 
the subject is well illustrated by diagrams of the appa- 
ratus used in these important investigations. A list of j 
tlic elements w'ith their combining weights is then given, 
and a table exhibiting the arrangement of the elements 
in groups, chiefly, but not entirely, according to their com- 
bining capacity or quanti valence. Next follows a sec- 
tion on the laws of chemical combination, the me- 
thods of anal\sis and synthesis, the manner in which 
the law' of equivalents and the law' of multiple 
proportions were established, and the explanation 
of these laws by Dalton^s atomic theory. This tbcoty 
ia adopted by the authors as the basis of all their 
explanations of chemical phenomena, and in this we think 
they are right : for without insisting on this theory as a 
jnatter of absolute certainty, we cannot but regard it as 
the only theory yet proposed w'hich gives any rational and 
connected view of the law’s of chemical action as estab- 
lished by experiment. There arc, indeed, chemists of 
great eminence, who do not admit it, but hold out 
expectations of much more satisfactory explanations 
founded on dynamical views of chemical action. But 
these view s have not yet been sufticiently developed to 
firm a connected theory, and meanwhile we must make 
what w c can of the theory of atoms, which, after all, is 
not necessarily inconsistent with any dynamical laws, or 
in other words, with any relations of matter to heat and 


electricity, that future experiment and observation may 
develop. There are, indeed, some philosophers who 
w'ould have us believe in motion without matter, or in 
other words, in the movement of nothing at all ; but 
this is high transcendental ground, on which we must 
humbly confess our inability to tread. 

The consideration of the volume-relations of gases in 
combination, as established by Gay-Lussac, leads to the 
statement of Avogadro’s law, according to which 
voUnnes 0/ all judases contain the same number of molecules. 
This the authors rightly put forward as a hypothesis, the 
truth of w hich — like that of the law' of gravitation — must 
be established by its accordance with the whole range of 
observed phenomena : for as such it must be received by 
the ordinar\’ student, w'ho is scarcely prepared to under- 
stand the manner in which it may be shown to follow as 
a necessary consequence of the kinetic theory of gases. 
An exposition is then given of the physical properties of 
gases, the continuity of the liquid and gaseous states, as 
demonstrated by Andrew's, a’so a sketch of the kinetic 
theory of gases ; and the chapter concludes with an 
explanation of the principles of Chemical Nomenclature 
and Notation. 

The, remainder of vol. i. treats of the Non-metallic 
elements. The preparation and properties of these bodies 
and of their compounds with one another, together witli 
their industrial applications, are carefully described, and 
excellent figures are given of the apparatus employed for 
investigation and lecture illustration, aUo of manufactur- 
I “ plant. Kspecially w’orthy of notice arc the illus 
j irations connected with the manufacture of bleaching 
powder, sulphuric acid, and coal-gas. The volume con- 
cludes with a chapter on Crystallography, co])ioubly illus- 
trated W’ith diagrams. The notation used is that of Nau- 
mann, which, for descriptive purposes, is perhaps the 
clearest and most graphic yet devised. 

Vol. ii., part i is devoted to the general properties and 
classification of the Metals, and to the special description 
of those belonging to seven out of the tw'elve groups in 
1 which they arc arranged b\ the authors. In this part of 
I the work we find the same clearness and accuracy of 
description and explanation which are conspicuous in 
I the first volume, both in the purely scientific portions 
and in those which relate to industrial applications. 
Excellent descriptions and figures are given of the manu- 
facture of alkali and of glass, and of the metallurgy of 
zinc, copper, lead, silver, and mercury. 

The book is w’ell printed, and remarkably free from 
typographical errors. The few that we have noticed are 
not likely to mislead, and it is therefore not worth while 
to specify them, with the exception, perhaps, of one, 
occurring on p. 38 of vol. i., where it is said that the 
specific heats of the several elements are “ universally 
(instead of “inversely^’) proportional to their atomic 
weights. 

The work, when finished, will afford the most complete 
systematic exposition of the existing state of chemical 
science that has \et appeared in the English language; 
and chemists w ill look forward with pleasure to the ap- 
pearance of the second part of vol. ii.. which will con- 
tain a description of the Iron manufacture, and to that 
of vol. iii., which will be devoted to the ever-growing 
subject of Organic Chemistry, 
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OUR BOOK SHELF 

Manuals of Elcmentaty Science— Crystallography. By 
H. P. Gurney, M.A. (Society for Promoting Christian 
Knowledge, 1878.) 

This excellent little manual satisfies a want long felt, for, 
up to the present time, there was no book in which a 
general knowledge of the system of crystallography, first 
developed by Prof. Miller in his “Treatise on Crystallo- 
graphy,'^ 1839, could be obtained. Prof. Miller’s treatise 
and Tract are mainly occupied with the methods of 
calculation, and require a considerable knowledge of 
trigonometry. The manual before us aims at doing for 
these books what the crystyllographic introduction to 
Naumann’s “ Mineralogie ” does for his Lehrbuch der 
Krystallographie.’^ It therefore avoids all the analysis 
used in the calculation of crystals, and limits itself to 
explaining the elementary geometrical principles involved 
in the representation of the faces by indices. 

The method of development of systems of symmetry, 
rendered so familiar to us by Prof. Maskelyne, has been 
almost necessarily followed, and the author has consc- 
ciuently inverted the usual order of discussion of the differ- 
ent systems, beginning with the Anorthic, that of simplest 
symmetry, and proceeding through the different types of 
symmetry up to the cubic system, that of most complex 
symmetry. In the different systems the characteristic 
forms arc shown to flow so simply from the conditions of 
symmetry th.it a moderately bright student ought to be 
able to dcdu:c them himself after following Mr. (iurncy’s 
exposition in the first two or three systems. In his dis- 
cussion of the rhomboliedral system the author follows 
Prof. Miller. The hexagonal system, of uhich the 
fhombohedral is a hemisymnietrical development, is so 
imperfectly manifested by crystals that its discussion is 
only of theoretic interest and is un^uited to an elementary 
manual. In his discussion of merohedrism the author 
has not attended to the limiting condition, pointed out by 
von Lang, that the mcrohedral form should not be iden- 
tical ^^ltll the characteristic form of a system of lower 
symmetry, although here, likewise, he has the sanction of 
Prof. Miller’s authority. The condition, however, is 
justified by the most recent observations, Avhich have 
placed most of the minerals displaying such merohedrism 
in the systems of lower holohedral symmetry. \Vc can 
heartily recommend the book to students even if they be 
able to study the more advanced text-books. 

LETTERS TO THE EDITOR 

{77ie Editor docs not hold himself rcspondhlc for opinions expressed 
hy his correspondents. Neither can he nndertake to teturnf or 
to eorresptmd luith the writers of rejtttid manuscripts. No 
notice is taken oj anonymous communications. 

{^Thc Editor urgently retjuests correpondents to keep their lettei's as 
short as possible. 'I he pressure on his space is so great that it 
ts impossible othciivise to enswe the appear a lue eien oJ com- 
munications containing interesting and noiel facts. \ 

On the Ancient Pitch of Organs 

As I am obliged to intermit my researches on ormn pitch for 
a few months, ouing to pre.sMire of other worK, I m ish to make a 
note of the point to which I haveaivanced, after consulting many 
old books, and actually measuring pitch and length of many old 
organ.pipe.s, for which I am obliged to the kind politeness of 
organ- Ijuilders, organists, and friends. When my researche-. are 
complete, they will appear i^ith details in a paper tf» be read 
before the Society of Arts on the History of Mu-ical I’itch, 
about a year hence. The delay arisen from the clifiieully of 
getting information from the Continent. 

In England we have no organs older than the Restoration, 
1060, as the Puritans smashed all church-organs in 1644-46. 

Ihe pnnciple used by organ-builders was to make a certain 
|he length of some multiple or easy sub-multiple of the 
s andard length of measurement in their own country, and dctcr- 
ine the other notes from its tone, according to the mean-tone 


or unequal temperament in universal use for organs everywhere 
till 1830, but beginning to be disused in France in 1834 and in 
England in XS54, There is an apparent exception in St. Jacobi 
Kirche at Hamburg, where equal temperament is claimed for 
1720, when J. S. Bach played on that organ, and possibly in 
other old German organs. In England 1 have four.d the old 
unequal temi)erament still existing at St. George’s Chapel, 
Wimbsor Castle, Kew Parish Church, St. Katherine’s, Regent’s 
Park, AH Ilalhvs the Great, Upper Thames Street, Maidstone 
J*arish Church, St. Mary’s, Shrewsbury, and several other (n*gans 
which have been very recently re-tuned. 'I'he first equally tcin- 
pered organ by Messrs. Gray and Davison was .sent out in 185^. 

The pitch note used from 1500 to 1650, at least in Germany, 
scem.s to have been F, for which a 13-foot pijie was cm])loycd 
for our F in the 1 6-foot octave. But the foot varied so imich in 
Germany, being 3 per cent, longer than the English on the 
Rhine, and in Austria, and much .shorter than the English in 
Central Germany, that the pitch thus determined varies by one 
to two equal semitones. 7 ne Brunswick foot, in 1620, wdicre 
w’c have Pr.vtorius’s rtfcicnce, jiossibly gave a tone of 35 vib. for 
the i3 foot pipe, an octave below the ordinary violoncello C, 

In England 'romkyns (before the Commonwealth) fixes the F 
as 5 feet, which gives the A as 4 feet, and the double octave of 
this as i fo )t, and hcncc comes under the next category. 7 'he 
ij-foot F givvs a 13 inch treble C, which, for Rhenish feet, 
would have a pitch of 425, w’hercas Handel’s A was 423, having 
a pitch a minor third higher. 'Phis minor third constantly 
recur-:. In Hamburg the .St. Jacobi organ is a minor third 
sharper than the .St. Michaelis organ, the first being a tone 
sharper and the latter a semitone flatter than French j)itch. And 
strangest of all, the St. Jacobi organ had formerly one of its 
stops tuned to the low' St. Michaelis pitch. 

The old reason for fixing the pitch seems to have been fo jmt 
the ecclesiastical tones within easy fingering for the organi't, 
without using the chroin.^tic notes (which Arnotd iSchlUk, 1512, 
naively ‘•nys is not convenient for most player-), at the same time 
that they w’cre vvilhm easy reach of a liariloiic voice. 'I'Jii.s is a 
point I have not yet worKed out comjdetely. 

In J'higland the foot-rulv* seems to have hcen generally adopted 
in early o:*gans as the means of giving a standard, and it is not 
till al out Green’s true-- a century ago— that I find it \arial from 
this by a small fraction of an inch— not exceeding tuo-tifths, 

'I’hc pitch of an o)>en metal cylindrical flue-pij>e ustd for 
he open dia|)ason slojv (lait not “a show-])ii)e ”), measuring 12 
nehes fro 11 the Ion cr bp to the ojicn end, varies frf)'>i 472 
475 vibrations in a second at 60“ F. 7 he \arialians arc due !o 
the si/c of the daineter, the force of wind, the opening at Un- 
foot, and the method of voicing. I have known such a pqie 
rai-ed two ^ibrali ms in a moment ijiy a Uight alterahoii :n 
voicing. 7I1L is tlic old standard ])ilch in England. \ am tie. 
depend upon the name of ilie note which it represents, ai’d llie 
cla SOS of organs which I have met with in books or in lealif), 
have hcncc heen calk J hy me the A font, B flat foot, B toot 
and G foot organs. 

I. 77 ie A fo t organ lIa^ A 472 t > 475. 7 'his was 'J\>uih\n\y 
pitch, as shown I>y .Sir E. (iore Oiiseley in liis (difion of 
“Orlando (jibhoii'-," and scorns tohavc been the pitch for which 
that coJii]>ovir wrote Ins Church niii-ic. It gives the mean fnijc 
C 565 to 570. As the h'rciicli diajiasoii normal is really A 435’87!; 
(a^ determined ongmally hy M. Cavaille-Colt, and wiiticd th.s 
}c.ar by Mr. Hijdsiiis in Paris, by means of a Schei bier 440), this 
makes 7omkyns'', ]>itch about three-quarters of a tone shar]»cr 
than Erencli pitch. '1 his is the present existing pitch of 1st. 
Katheriuen Kirchc at Ha.nlmrg. 77 ie St. Jacobi organ, and 
also that in the Cathedral of St. Marie, at lAibeck, is a win k- 
tone higher than h'rench \ itch. The great Franciscan organ it 
\ leniia, 240 years old and untouched, gives A 460, winch is f>i Iv 
a senitone sharjier than French ])itch. 7 'hese are the sliarjm't 
cxi'.ting organs I have met with. 7 'Iie Franciscan orgmii is onlv 
used for the old ecclesiastical tone singing of the iiionfs. ’Ihis 
was also possildy the pitch recommended hy Erictoi ins for church 
organs, the drawing in his baok (1618) giving the I’ jnjic one 
.Saxon foot in length, with .strong jiressurc of wind, and the 
Saxon foot being 7 ])er cent, .‘■lioitcr than the Engli'-h. 

It is as well to mention in jiassing that the tone.sand semitones 
here spoken of for measuring ]'urjv)scs, if not othcrw ise ([uali- 
fied, arc ojual semitones, and that, near enough for such jair- 
poscs, an equal semitone and tone higher have 6 And 12\ ]irr 
cent, more vibrations, and thus a quarter and three -qu.artcrs of a 
tone higher liave 3 and 9 vibrations more per cent. For unequ.al 
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tcocipcr&iiicnt| o. spt^l scsutonc li&s ^ one 
A a tone 12 per cent, more vibrations. These numbers are 
for rough estimations. 

la old French foot is 6 per cent, longer than the English, 
e the one-foot pipe will be a semitone lower than the 
isht or about 443 to 446 vibrations. I have not met with a 
of a French organ with A 443, or the one- foot pipe on A. 
Mtrtennc^ 1636, places the one-foot pijxi on G, and this 
s mean-tone A 496 and C 593 * Now the St. Jacobi organ 
actually A 491 and C 584 (equal temperament, making the 
wer), as determined by forks tuned to the pitch and then 
sured. Hence, Merseune’s pitch, which even M. Cavaillc- 
. considered mu^t be a mistake, actually exists at the present 

. The B ftat foot organ, or B flat 472 to 475. This give? 
42, C 528, on the mean-tone temperament, that is, actually 
pitch desired by the Society of Arts and not attained. 

Is pitch was used by Thomas Harris in the Worcester 
thedral organ of 1666, by Berhard Schmidt (or Father 
lith, as he has been called), in Durham Cathedral, 1683, 
ampton Court, 1690, Si. Paul’s Cathedral, 1694-7, Trinity 
jWege, Cambridge, 1708, as 1 have ascertained, and probably 
Lalllub organs. It seems to have been occasionally u^od by 
ae JordanSy who seem also to have built an A foot organ ; 
iut my inquiries arc not yet com\)letc. It is the favourite 
pitch of modern English organ builders, as 1 have ascertained 
by measuring the pitch-pipes of seven of the principal builders 
in l.ondon, which vary from C 524 to 528, at Go* F., to which 
all pitches are i cduccd. 

3. The B foot organ, or 11 472 to 475. This gives in 
England A 422 10425, and C506 to 512. This pitcli w as in 
TOiicral use, from at least 1700 to 1S20, over England and over 
Germany. I foun<l it in Kcuatas JIarri\\^, All Ilallows, Bark 
ing, 1675-7; S(. Andrew L'nder.shaft, 1696; and St. JohnV, 
Clerkciiwell (dale imkiiow'ii) ; in Hams and By/Jr/d's^ St. 
Mary’s, Shrew shiny; in Bvfidd^ yon/an, cud Brid^.^ds two 
Great Yarmouth organs, 1733-40; in By field aud Gui'n\s, St. 

St. Mary’s, Islington, 1772; in 
jw's tlic Great, I’liamcs Street, 
1749; ill Schuclzlcfs^ Cierman Chapel Royal, St. James’s Pahicc 
(dale uncerlaiii) ; in Greeu's, St. (Jeorge’s Chapel, Wiiuhor, 
1790; Winchester College Chapel, 17S0; St. Kalhcrhie’ , 
Kegeiit’s I’ark, 1778; and Kew' I’arish Church (date unknown). 
Clyn and Tarker built the organ w'hich Handel gave to the 
Foundling Hospital, 1750, and Handel, after cwmlucting a ])er- 
forinance of the “ Messiah ” there, in 1751, left his tuiiing-foik 
behind him. 'Ibis fork is now in the pos-cs^ion of Rev. G. 'J\ 
Driffield, Rector of Bow, and shows A 423, which is | ro- 
fcumaidy the pitch of that organ. Mo/arl's clavier-maker, Stein, 
at Vienna, 1780-90, iii»cd a fork one \il)iation lower, A 422, 
which was undoul^trdly the i>ilch of Haydn and Beetlioven, 
and hence of Church nuusic generally. It i'l a (piartcr of a lone 
flatter than French i)itch. This w'as the ])itch used when the 
rhilharmonic Society was started in London, 1813, ami was 
retained to 1826. Silhermann’s organ at the Roman Catholic 
Church, Dresden, was about a conmia flatter, or A 415. 

4. Thc,C fool*organ, or C 472 to 475 and A 495. The only 
instance known to me in England is trinity College, Cambridge, 
as recorded in 1759 by the celcla-atcd Dr. Robert Smith, its 
master, in his “Harmonics.” But lliis wa-. after its ])itch 
(which was originally that of a B flat foot-organ) had Seen 
lowered a mean tone, by sliifling tlie pipe-, wliieh, as be tells 
us, made it agree wdth the Roman piteh-pipes of 1702. But the 
Franeh fool being a oeuiitonc flatter than the I'.iiglidi, tlie Ver- 
*aUles B fool-organ (17S6) had a juleh of A 390, C 474, a.s 
shown by the fork preserved in the Com ervatoire in Baris, and 
hence precisely agreed w ith the altered Trinity College organ 
and the Roman pilch-])ipe. Dele/cnne, in 1S54, was fortunate 
enough to find an old dilapidated organ at the Hospice Coni- 
tesse, near Lille, wliicli ga\e C 448, a, near as he could niea lire, 
agixeing well with C 443 > the calculated pilch of the Ficucli C 
foot or,;,aa. 

'iliis seems to be the first attem])t at systematically finding the 
pilch of organs. TJie pitch of the jupes was in all cases iouud, 
when they could he actually heard, by beat-, w ith tuning-forks 
made for me, to the extent of an octave, on tlie Ija'-i- ot .Scliei- 
blcjL'’s 256, 435, 440 (which I have reason to belie^e t^crfeetly 
accurate), by Valantiiic and Carr, 76, Milton Street, Sheffield, 
and I have also reason to believe that tliese latter forks arc 
not more than half a \il)ralion wrong with Seheibler in any 


case. But before my complete paper is ready I shall have veri 
fled them by eighteen other forks of Seheibler now being very 
carefully copied at Crefeld. To hear the beats I stand thirty or 
forty feet away from the organ, and hold the fork over a rc- 
^nance jar tuned to its pitch by pouring in water. The bellows 
is fir.st filled, and no pumping is allowed during the ten seconds 
that I count. The beats are beautifully distinct, and I consider 
the result to be correct w ithin one-fifth of a vibra'ion. 

The correction for temperature, which is most important (as 
at C 500 it is more than half a vibration per degree Fahr., to be 
added for higher and subtracted for lower Icmperalure), is found 
by the following rule : — Add four per cent, to the mimber of 
vibrations observed, divide result by 1,000, and multiply by the 
number of degrees required. I have thus harmonised measure- 
ments made betw een 73° and 45^^ F. 

The rule for finding pitch from measurement was given by M. 
CavailW-Cill {Comptes Rendus, 1S60, p. 176), and, reduced to 
English measures, is. as follows : — 

I ci be the length, in English inches, of an open flue 
cylindrical metal diajiason from the lower lip to the open end, 
and D its internal diameter, al-o in inebe.^. The latter measure 
is fn*(jueutly difficult to make, on account of the jagged, or 
“coned,” or compressed, extremity. Then use the outer cir- 
cumference, by wrapping a ]necc of jiaper lound the i)ipe where 
it is Indy circular ; calculate the diameter as .y.j circumference, 
and thio.v off .;<j inch for the thickiics, ol the pipe, to find I), 
which has to be known with ct>nsiderable necuracs . 

l.et r be the mimber of double Niiiralioiis in the pipe, at 
60® ]• ., then 

2oj8o 

r 

I tried this formula w ith a whole oela\e of pij>es at Green .s 
St. Kalheiine’s org.ui, and toiind that the err «i larely reached 
one comma (or i in 80), which many jicrsons cant lie.ir, and 
never reached two comma- (or i {1140). Since a rjuarter of a 
tone is 3 per cent, (or i in 33^)* a semitone is 6 percent, (or 1 
i in 16!,')', this gives a far bettor knowledge than we can obtain b> 

, oidinary esliination of car, w ilhonl counting beats l*y measur(.<l 
I forks. 

II would confer a great favour on me if anyone coukl give 

me these dimensions ol old, unaltered (U'giui pij>es tor tin ^ ^ 
which is nearest to twelve English inches in leiiglli, anywhere, 
esjieckilly alu’oad, naniing the place and the note, and, it j^os 
sible, date and builder, or would j)oial out any existing un- 
abcTcd old organs. Ai.i.x VNUhR J. I'-l.uts 

25, Argvll Road, Kensington, \V. 


The Formation of Mountains 

Mu. Aliki.d R. W ALl.At h asks oiieof our “great” physici-ts 
to enlighten Us about the possibility of tbe interior of the globe 
“cooling more rajjidly than the ciust.” If he w ill turn to a 
chapter on Conduction in such a work as Maxwell s “ Iheory of 
Heat,” he will Inid an explanation of the principle. At p. 
247 is a jiassagc especially relating to the loss of licat by the 
earth. 

liut perhaps even a little iihysicEt may help our great naturalist 
as the mouse did the lion. 

In the first place it is of course understood that whenever it is 
said lluil “ the interior of tlic globe c »ols more than the crust,” 
it is 11. )t meant that it ever becomes cooler than the crust, but 
only that the interior, from age to age, goes on getting cooler 
than it wMs lieforc, whilst the crust keeps at neai Jy a constant 
temperature. 

All illustialum, which 1 think gives a good idea of this process, 
may be taken from the dispersion of a crowd of persons in the 
street. Sii])p.)sc each perse 11 to represent a certain (quantity ot 
heat. Then the number of persons in any space may be con 
sitlered to represent its temperature, so that the crowded part will 
reiwcsent a very hot space. As the people disperse they move 
oir the more quickly the further they get from the dense mn-s. 

Now' draw’ tw’o lines near together across the street at some 
small distance from the densest part of the crowd, and let th^e 
M)aee between these tw’o lines represent the cinst of the earm, 
while the s’ ace occupied by the crowd represents the earths 
interior, and' all beyond the outer line iei)rescnts infinite space. 
*rhcii the number of people passing outwMrds between the two 
lines at any particular moment w’ill reiu'csent the quantity 
of heat in, and so the temperature of, the cru-1. At the 
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-.™. time the number of persons remaining in tlie crowd w^ 
^StS“the quantity ofYeat in, and so the temp^ture of, 
5 b?^erior. Then it will be obvious that as the crowd disperses 
the number of persons at any one time betw^ the iines may 
continue about the same (although the individuals will be 
.channed), whilst those in the central crowd become fewer and 
fewer This illustrates how the temperature of the crust may 
continue nearly uniform in spite of the continued loss of heat 
from, and cooling of, the interior. r 

I believe that I have long ago proved that the mere cooling of 
41 solid earth would not give the amount of contraction needed to 
account for the observed inequalities of the surface, and I sur- 
mise that a diminution of the earth’s volume has been caused by 
the escape of steam and gases from volcanic vents during past 
ages. This view has, however, attracted more attention in 
America than at home. 0 . Fisher 

llarlton, Cambridge, December 13 


Magnetic Storm, May 14, 1878 

I A.M inclined to think that Mr. Maiice’s observations (vol. xix, 
p. 148) upon the earth currents observed at Kurrachee must be 
incorrectly reported. To agree with the observations in China, 
Stonyliurst, Greenwich, and Haverfordwest, they should have 
commenced at 4 A.M. on May 15, and terminated at 5 i*.M. on 
the same day (Kurrachee time). 

It is a pity that electricians do not record these currents in 
absolute units. To say that the current was equal to fourteen 
Danidl cells means nothing unless the resistances present arc 
also given. If an earth current is observed upon a cable it is 
easy to reproduce this current upon the same galvanometer with 
a known resistance and a know n electromotive force, and then 
to express its value in webers or milliwcbers. 'riuis if at Kur- 
aachee 50' w’ere noted on a galvanometer, and one Daniel I cell 
reproduced this delleclion through a total resistance of 125 

•(dims, then the current W'ould be Cfiual to , or *008 weber 

125 

•or 8 milliwcbeiN, a magnitude w'liich c\cry electrician would 
undcrstai d. Moreover, if the length, resistance, and general 
direction of the cable or wire w'crc given, as A^eIl as the direction 
of the current itself, the dilTcrcncc of jiotcnlial of the earth at 
llic two ends would be known. 'I'liis if Hie calde were 246 
iiiilc.v long, and lay due east and west, and its resistance were 
per mile, then in the above ca^e 

— = 'ocS 

1230 

E ~ 9'S4 volt'', 

\diich Is the difference of jiotcnlial of the tw’o ends. 

If simultaneous observations were made in this way at nume- 
rous stations on the earth’s surface, w e slioul 1 be able to plot out 
the distribution of ]iotcntial on the globe, and arrixe at some 
better knowledge of the cause of earth-currcnls than we Ime at 

W. II, PULECL 

December 20 


The Derivation of Life from the North 

Atieniion has been called by the rresident of the Royal 
Society to the labours of Mr. Dyer, as pointing in the ea e ol 
plants to the conclusion that their various f()rms have liecn 
•developed and disj>crsed from the north. I presume it is recog- 
conclusions have been arrived at by Mr. A. K. 
\\ allace in the case of animals. Mr. Wallace points to the 
l^lxardic region as thegi'eat centre of their development or crea- 
tion. On reading “ The Geographical I )i>tribution of Animals ” 
"ij ” ^ appeared, 1 was so mueli struck witli the evidence 

adduced, that 1 w as tempted to w rite and ask him if his work ini'dit 
not be said to occuj)y the following po ition in the liistor\M»f 
unravelling what was formerly the mystery of geograijJiical 
'distribution Mr. Darwin and others, including Mr. Wallace 
dimself, had found a cau-al nexus in the case of islands, had 
>bown that the faunas of islands had been derived from that of 
the nearest mainland, and in a character and degree varying 
concomitantly with the degree of their present disconnection 
herewith. They had thus completed the necessity for “centres 
o creation. Did not “ T he Geographical Distribution of 
ninials afford the requisite evidence for carrying Ibis com- 
conclusion: for showing that in their 
the great continents themselves, or, more precisely, tho-c 


which are outlying to the central mass (which is in the north, 
around the Pole), have a similar dependence, and have borrowed 
their own faunas from that northern mass, in a ^aracter and 
degree proportional to the dates and dej^ee of their connw- 
tion or separation from it, the islands might then be said to^ 
the satellites, and the great zoological regions the planets of this 
system, all having borrowed their life directly or indirectly from 
a sirr^^le “centre of creation.” • j t 

To render this stiff clearer to my own mind I had a map Of 
the w orld designed on a polar projection, the normern ncim- 
sphere being projected to somewhat beyond the southern tropic. 
By this means the manner in which the land surface of the globe 
is built around the pole is clearly seen, and the extremities or 
America, Africa, and Australia, extending into the great oceans 
of the world, are embraced, or nearly so. When the suD- 
divisional regions (zoologically) of each of these great jprojee* 
tioiis, and of the whole, are marked in colours, a succession of 
zoological strata, to speak rather inaccurately, appears. By 
carrjing an ideal section from the supposed centre^ of creation in 
the north through cither of these three great extremities, and’ from 
thence to the nearer, and aftenvards the more remote, dependen- 
cic'i of those extremities (remote not in point of actual distance, as 
in degree of connection), w'c pa.ss in each case through zoological 
strata of different types, until wc arrive at those w’here no land* 
mammals arc to be found at all. And this succession in space, 
as evidenced by geography, corresponds in a rough way with the 
succession in time, as revealed by geology. I. As we recede in 
distance we meet with increased dissimilarity. 2. This dis- 
similarity partakes of a recession in type. 3. Some of these 
geographical districts seem to have their counterparts in geo- 
logical periods. The Ethiopian region, as Mr. Wallace .shows, 
presents ns w ith the exiled mioccne fauna of Europe in the most 
striking manner. Eocene forms may be seen in its dependency 
of Madagascar, or in the West Indies. Highly isolated 
Australia with its marsupials, &c., appears as if it w’cre still 
in the secondary age. Oceanic i'-lands, such as New Zealand, 
w ith a more beautiful climate, and more extensive surface than 
Great Britain, give us no land mammals at all. In others the 
rcjdilcs “possess the land.” 

Mr. Wallace’s jdan is an excellent illustration of the com- 
I>arativc method, and shows Iiow' a careful classification leads to 
the solution of historical questions connected w ith the causes of 
that clas ification. T hose causes arc in this case comiiriscd in 
the inference that a ‘■uccession of waxes of life has been propa- 
gated from the north, not all of which have had an equal 
extension, nor all encountered similar modifying circumstances. 

If the^^c inferences arc not correct, perhaps Mr. Wallace xxoultl 
kindly set me right. J. W. Barry 

I, Duncombe ITaee, York 


Glaciation of the Italian Lakes 

Having spent some time lately on the border -land between 
Sxvil/erland and Italy, it has occurred to me that a note on some 
glacial features of that region may prove of interest to the readers 
ol NA'IURE. 

'ilic Lake of Lugano is a rock-ba in. I believe it to have 
been scooped out b) the glaciers xvhicli have formerly descended 
from the Ali)s. Of this there is abundant proof. The 
crystalline rocKs in their loxxer readies possess the easily 
recognisable outlines of lochcs vioittonnccs, but the stratified 
mesozoic rocks haxe lost these characters. Above Lugano and 
Agno these features arc xcry well marked, and in the^e localities 
striation i-, ttderably frefjuent, the direction of the striie being 
.southerly. Along iKith sides of the southern extension of Mount 
St. Salvatore to Moreatc, stri.e can b.* seen in a fexv places near 
the lake-level, and the same is the case on lioth the Bianbello 
and Genero.so .shore.'*. At the southern extremities of the lake 
arc abundant moraine- mounds. Erratics are also jircsent, most 
being gneissose or granitic, but a fexv have fallen ujjoii the 
moving ice from nearer localitie*-, as tliey are of dolomite. 
The moraine mas.scs are cut through by the northerly 
flowing streams, but, after passing tlie parting between the 
w'aters flowing towards l.akc J.ugano and tJuisc running into 
Lake Como, there i.s the ajijicarance of great destruction of the 
moraines. Unfortunately J had a mere cur.sory glance down the 
Val della Trcsa, through wJiich the drainage of tlie lake flows to 
I-ago Maggiore. it ha.s often been remarked that in this South 
Al])ine lake district, the dtbris left by the glaciers is exceedingly 
small when contrasted with similar regions north of that mouQ- 
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tain chain. To every observer, indeed, this must be obvious. 
Two reasons have been adduced in explanation — i. That the 
glaciers have been smaller from the cold of the glacial period 
not having extended over Italy, as indicated by the absence of 
the reindeer and other siil>arctic species from the drift ; 2. That 
denudation has been enormous. In ‘«pite of the southern ex- 
posure it hardly appears probable that tljcrc could have been 
sufficient difference in the size of the nortliern and southern 
glaciers to cause this contrast, as long as the glacial period 
lasted, for the vapour-laden winds from the sea must have de- 
posited much of their moisture on the southern slopes as snow. 
But, as the ice-age passed away, the southern aspect of the Alps 
would doubtless be freed from its influence sooner than the 
northern, and hence, while snow and ice reigned in the latter 
area, the regions south of the mountains underwent denudation, 
probably, for a vast period. I would therefore suggest that the 
comparatively small amount of glacial t/Sris on the southern side 
of the Alps m.ay arise from that region having been exposed for 
a much longer lime to >ub-aerial wa'-lc, and in particular to the 
floods caused by the more rapid melting of the snows on the 
southern slopes of the mountain^. Geo. A. (JiiisoN 

10, Old Square, Birmingham, December 16 


Electric Lighting 

In the Proceedings of the Philosophical Society of Manchester 
Mr. Wilde has described a new electric lamp, in uhicb the 
carbons are placed parallel to each other, as in a Jablocbkoff 
candle, but without any insulating material. It may not be 
apparent to all why the arc always locates itself at the extre- 
mity of the pair of carbons, and this, as Mr. Wilde observes, 
’whether the lamp be erect or inverted. The explanation is that 
the current in each carbon repels the electric arc exactly as the 
current in the mercury- troughs repels the connecting cross-wire 
in a well-known experiment of Ampere. In Wilde’s candle \\c 
have two fixed conductors, the carbons, and a movable con- 
ductor, the arc. Since the current in the arc ami the cuircut in 
cither carbon are cne from the other towards the point of 
junction of that carbon with the arc, the arc mu^t be repelled by 
the carbon. One cannot but be .■-urpri-ed that Amjicre’s ex- 
periment did not suggest the disco\cry made by Mr. Wilde, 
that the insulating material might with advantage be omitted m 
Jablochkoff’s candle. 3. IIorKiNSuN 

4, Westminster Chambers, December 12 


The Reproduction of the Eel 

The time of spawning and the differences betn ecn the sexes 
of the common cel has been hitherto unUnoAMu Last year for 
the first lime in this country cels {Anguilla Iwtcfticmn) conl.un- 
eggs nere found, December 31, by Mr. Ldnards, at New 
Bedford, Mass., as stated by Mr. I'utnam in tlie Prcicedni^s of 
the Boston Society of Natural Hbtory. From observations on 
eels brought meat Providence, K.I. it appears tliat eels spawn 
here in salt or brncki.di water from October to the end of 
November, as I have found several eels containing eggs which 
seemed nearly ripe, the ovary being full and large. To-day on 
examining the testis of a male tel 17 inches long, the mother- 
cells and sperm-cells were found, the latter numerous and lively, 
from to l^ch in diameter. 'I'he eggs were white, jmt 

large enough to be distinguished by the naked eye, measuring a 
little less than \ mm. in diameter. The females arc larger than 
the males,* with the belly white, while the males are ea.sily dis- 
tinguishable by the dark bellies and a narrow' silvery or golden 
median stripe. A. S. Packakr, lun. 

Laboratory of Brown University, U.S., November 27 * 


AERATED BREAD 

S OME remarks upon aerated bread which were made 
by Dr. B. W. Richardson at the recent general 
meeting of the company working Dr. Dauglish’s patents 
require examination. Now it is noteworthy ho\v im- 
perfect our knowledge of the chemistry of the mill- 
products from the cereal grains still remains. Without 
such knowledge we are not in a position to dogmatise as 
to the exact nutritive values of different kinds of bread. 
As I pointed out in a previous article on Real Brown 


Bread," * the statement that whole wheaten meal, bran, 
pollard, &c., contain more nitrogen, and therefore more 
flesh-formers than fine flour, rests upon no certain basis 
of analytical fact. And if it were proved that all the 
nitrogen of the most nitrogenous of mill-products does 
really exist in what are called albuminoids or flesh- 
formers, wc cannot ignore the presence of much in- 
digestible fibrous material in bran and pollard, material 
which is not only non-nutritive itself, but which locks up 
in an inaccessible form much of the real nutrient sub- 
stances associated wdth it. Thus a sample of wheaten 
bran, or rather, fine pollard, may refuse to give up to the 
boiling dilute acid and alkali used in fibre- determinations 
more than six-sevenths of its nitrogenous matter ; and 
it can hardly be expected that the secretions of the ali- 
mentary canal will prove successful in w'ilhdrawing a 
larger proportion. Indeed, the analysis of the residues 
of such foods after having been submitted to the digestive 
rocess, has confirmed this expectation in the case of the 
uman subject. Moreover, while a not inconsiderable 
part of the albuminoid matters of the outer coverings of 
the grain thus escapes digestion from its mechanical con- 
dition, there is good reason to believe that a further 
portion remains unabsorbed, by reason of the rather 
hurried passage of the branny particles through the 
digestive tract. And the same causes which operate to 
prevent a part of such flesh-formers as exist in the bran 
from being utilised, affect also and in a similar xvay the 
useful mineral substances which abound in the coarser 
mill-products, as well as the oil or fat w hich they contain. 

Now' let us see what are the distinctive advantages 
claimed for Dr. Dauglish’s bread-making process by Dr. 
Richardson. It yields a bread which is said to be “per- 
fectly clean, perfectly wholesome, and completely nutri- 
tious.’* As to the perfect cleanliness of this mechanical 
process for making bread there can be no question ; it is 
immeasurably superior to the barbarous and old, but, a.s 
Dr. Richardson remarked, not “time-honoured system 
of kneading dough by the hands and feet of the work- 
man,” And we may agree, with almost equal confidence, 
in the statement that aerated bread is perfectly whole- 
some. The stream of pure water charged with carbonic 
acid gas vcsiculates the dough, which has required 
neither alum, nor blue vitriol, nor lime-water, to check 
the irregular fermentation, and neutralise the sourness of 
mouldy or otherwise damaged or inferior flour. But, on 
the other hand, the adoption of the aerating ))rocess does 
not of itself necessarily exclude all adulterations of the 
bread : materials to whiten the loaf and to cause the 
retention of a larger percentage of water may still be 
used. As to the small loss of nutrient materials involved 
in the ordinary fermentation of dough, it hardly merits 
consideration, l^erhaps Dr. Richardson alluded to it 
because it gave him an opportunity of having a fling at 
his old enemy, alcohol, of which it has been found that 
a newly-baked loaf, made by means of yeast, contains 
about 0*25 per cent. So that a man who eats tw'enty 
quartern loaves has therein consumed an amount of 
alcohol which is commonly contained in one bottle of 
port ! But if there be no really serious loss of starch 
by conversion, first into sugar, and then into carbonic 
acid gas and aLohol, there can be no doubt that a 
number of altered products are present in a fermented 
loaf, and that these are less abundant and less variable 
in nature in aerated bread. But the presence in fermented 
bread of larger quantities of sugar, gum, and soluble 
starch than are found in aerated bread is not usually a 
disadvantage so far as the digestibility of the loaf is con- 
cerned. It is rather to the production of lactic acid and 
of nitrogenous ferments by the use of yeast or leaven that 
we should attribute the uncertain value of ordinary bread. 
The quality of the yeast, too, must not be left out of con- 
sideration, as some of our home and of our imported 
supplies are by no means of a satisfactory character. 

* See Natukf, voI. xv.ii, p 229. 
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I may now discuss the third meritorious feature which 
Dr. Dauglish regarded as a conspicuous advantage pos- 
sessed by his process — a view which is now endorsed by 
I>r. Richardson. We are told that ^Mn brown bread, 
which contains the envelopes or coverings of the whole 
grain, the flesh-formers amount to 10 per cent., and that, 
while it is possible to live upon brown bread, without any 
other foo:l, the health suffers, and death finally ensues, 
on white bread alone.^' *^The flesh-formers in white 
bread amount,” we are told, “ to 7 or 8 per cent." Now 
by the use of the aerating process, a light and palatable 
loaf may undoubtedly be readily made, either from the 
entire meal of crushed wheat, or from such meal from 
which nothing but the long or coarse b/an has been 
e.Kcluded. Such a result cannot be secured with any 
degree of certainty when yeast is used. This is quite 
true. But it is not by any means an ascertained fact 
that brown bread or whole meal bread contains a 
larger proportion of flesh-formers than white bread 
from the same w’heat. If we make no deduction on I 
account of insoluble and inaccessible flesh-formers in ‘ 
the coverings of the grain, we shall have to make ' 
a very considerable deduction on account of nitrogenous 
matters which arc not really albuminoid or flesh-forming, ' 
and which are extensively present in the coats which I 
form the main substance of pollard and sharps. We can 
hardly attribute flesh-forming properties to the ‘‘dias- > 
tasc,” ^^cercalin,” and other obscure nitrogenous fer- 
ments wdiich we know to abound in the coarser mill . 
products. Now these are the very bodies wdiich the 
aerating process enables us to include in our bread without 
making it heavy, the very bodies whose presence con- 
tributes most 1 irgely to raise the percentage of assumed 
flesh-formers, from the 7 or 8 per cent, in white 
bread to the 10 per cent, in real browm bread. Now, 
although w’e have no absolute method of distinguishing 
between the true flesli-forming nitrogenous bodies in 
food stuffs and those whose value is at the best problem- 
atical, yet the “ carbolic acid process” wdiich I devised 
in 1873, and which has latterly l>ccn attracting a good 
-deal of attention, furnishes some instructive result-, w'hen 


OX THE COMBUSTION OF DIFFERENT 
KINDS OF FUEL 

^UR attention has been called to this subject on 
^ perusing a paper read before the American Institute 
of Mining Kngineers. In this communication it is 
attempted to be proved, that the manner in which char- 
coal unites with oxygen in iron furnaces, explains its 
alleged superiority over mineral coal. 

The question appears to us to involve considerations 
outside the mere technical limits of iron smelting. We 
therefore submit the following remarks, which have been 
prepared at our request, by a gentleman w'hosc important 
researches on the economic application of fuel in the 
smelting of iron are knowm to all the world. — Ei>. 
Naturk. 

Prof. John A. Church, of Columbus, states, in a recent 
publication, “ that it is a w'cll-knowm fact that under 
similar conditions a ton of pig-iron can be made from 
any ore with less fuel w'hen charcoal is used than when 
coke or anthracite is employed for heating.” He then 
discards, as untenable, all former explanations of this 
doctrine pro::eeding either from scientific or practical 
men, and maintains that “the highest carbon duty is 
given by the fuel which withdraws the most oxygen from 
the blast in a given time.” 

The professor afterw ards proceeds to explain that char- 
coal, being highly porous, presents a more extended sur- 
face to the action of the oxygen than the more compact 
forms of carbon as it exists in coke or anthracite. He 
then considers the effect of what is designated in the 
paper as diluted oxygen on its w^ay to the upper regions 
of the blast furnace. 

In this latter statement with regard lo free oxygen, it 
seems to be ovei looked that whatever difficulty this gas 
may ha^e in attacking dense carbon, there can be no 
reason why carbonic oxide, generated from coke or 
anthr.icite, should not be as easily burnt to the state of 
carbonic acid as the same carbonic oxide is burnt when 
formed by the con^bustion of charcoal. 

If it could be shown that all the carbon consumed in 


applied to the vai loin mill products of the cereals. For I the hearth of the blast furnace were in the condition ot 
instance, 1 lound (in 1875) pearl barley contains at ' carbonic acid, then, no doubt, free oxygen might be 
least in the form of genuine , expected there, but in the presence of so vast a volume 


coagulablc albuminoids, but that fme dust,” consisting ' of inflammable carbonic oxide in that region such a con- 
ot the I ichest parts of the barley grains, though it contains 1 dition of things is scarcely possible, 
three limes as much nitrogen as pearl barley, does not ] It is unnecessary, bow^ever, to occupy space with merely 
contain twice as much unmistakable flesh-forming sub- 1 speculative matter when actual analyses inform us that 
stance. A snndar observation was made on comparing in a furnace using coke, not only is there no free oxygen 

the coverings of the wheat gram w'lth the flour— 93 parts ’ '' ’ ' , . . 

out of every 100 of nitrogen in ordinary w'heatc'n flour 
being certainly in the form of flcah-producers, w'hile the 
proportion in the entire bran sinks to an average of 72, 
and sometimes touches a much low’er figure. The same 
result has been obtained w’ith a large number of food 
materials, in some succulent v’egotablcs the albuminoid 
nitrogen not exceeding one-fiftli of the whole. 

It IS evident, from the preceding considerations, that 
wha evmr be the nutritive or medicinal merits of whole- 
meal bread, it cannot be definitely stated to be a much 


at a very short distance from the tuyeres, but that there 
is no carbonic acid. In pcint of fact the whole of the 
gaseous carbon exists there in the form of carbonic oxide. 

Admitting, then, the Iiighest carbon duty to be dependent 
on the law' laid down in the paper, it is clear that at a 
distance of two or three feet from the point where the 
blast enters, the conditions in this respect of a furnace 
burning charcoal or coke are the same. 

Prol. Church quotes, in the course of his observations, 
the re-.uUs obtained from two furnaces, one using char- 
coal the other anthracite, and from these he infers that 


A... a I r ^ iv uc A iiiucu uiv uuiui aiiuucu^in;, anu irum iocse ne iniers mat 

while bread made from /"i® concerned, than there is an “ inherent difference ” between the two kinds 

wheat srrain If we HeXrl f* ‘ s'^'^plc of of fuel of 900 lbs. per ton of iron in favour of charcoal, 

of flesh^formers irwhol m Cent. This figure is a mighty one when it is considered that the 

of theevistpnre nfinn * charcoal actually consumed for each ton of pig is under 

ot the e.\istence of non-albummoid nitrogen in the branny i,Soo lbs. ^ 

p r 1C es, and because of the indieestible conriirion of n Somewhat inconsistent with this conclusion is the in- 

Stance quoted of a Lake Champlain furnace, where the 
consumption of anthracite has been reduced nearly 25 
per cent, below that quantity which formed the basis 
upon which the “ inherent difference” was estimated. 

The paper further recommends as a reasonable con- 
sequence i f the superiority of charcoal over coke, that 
iron manufacturers should, as far as possible, imitate the 
physical structure of the former in the produce of their 


c_, ,1] , f .1 i^^^igestible condition of a 

small pait of the true albuminoids, we leave but 8 per 
cent, a proportion which does not greatly exceed the 7 or 
7i per cent. Uoually attributed to white wheaten bread. 

l^uture occasion I may have a few' words to 
say, should the Lditor of Nature accord his permission, 
as to the bread question treated of in the “Dietaries of 
Tnsons Report,” lately presented to Parliament. 

A. H. Church 



NATURE 


{Dec. 26, 1878 


coke ovens. Cur “perversity” in preferring hard to soft 
COKe IS coTvdemived, and we are invited to put reason in 
tlae toom of traditions which have not ** one recorded 
fact to sustain them.’ ’ 

My attention, as an iron-smeltcr, was drawn to the very 
small consumption of charcoal in a certain instance quoted 

^rof» Tunner, of Leoben, and being unable to recon- 
cile his experience with my own observations, I obtained 
from this respected authority further confirmation of the 
exactness of his figures. Along with this he kindly re- 
peated his analyses, including one not given in his 
original paper, viz., that of the gases taken on leaving the 
furnace, in other words, after they had completed their 
work. 

^ Other investigations prevented my examining the ques- 
tion at the time with that attention it deserved, and I con- 
cluded, upon other grounds than those advanced by Prof. 
Church, that there was some actual difference in the 
mode in which charcoal effected the reduction of at least 
some ores. 

In this I now think that I was mistaken, and I will 
endeavour to prove that tlie author of the paper commits 
a grave error in comparing two blast-furnaces working 
upon different kinds and quantities of ores and flux used 
in the production of pig-iron. I will also attempt to 
demonstrate that the use of hard coke, held to with such 

singular perversity,” can be maintained by “reason” as 
well as by “ tradition.” 

Carbonic oxide, as is well understood, is the chief 
reducing agent in the smelting of iron, and for our present 
purpose we may regard it as the only substance which 
deprives the metal, as it exists in ores, of its oxygen. The 
carbonic acid which is formed by this deoxidising action 
possesses a tendency, at certain temperatures, diametri- 
cally opposed to that of the lower oxide of carbon — it 
reoxidises the iron. 

This conflicting property of the carbonic acid is kept 
in check, in iron smelting, by the presence of carbon in 
the form of its lower oxide, being about double that 
which is present in its highest form of oxidation. 

When I came to examine the ratio in which the carbon 
in these two conditions existed in the escaping gases, as 
described privately by Prof. Tunner, I observed that they 
agreed very nearly wdth that which I imagine constitutes, 
in furnaces using coke, a state of equilibrium between the 
gases and the ore in the process of reduction. 

Now no one will dispute that when two pounds of 
carbon are burnt to the state of carbonic oxide and one 
pound to the form of carbonic acid the quantity of heat 
IS the same, from whatever source the carbon itself may 
be derived. 

If, after having determined a perfect resemblance be- 
tween the extent to which the fuel has been oxidized, in 
the furnace, when using charcoal and using coke, wc find 
that there is no difference in the amount of heat wasted, 
it is time to consider whether the pig-iron itself, obtained 
by means of these two kinds of fuel, may not require very 
different quantities of heat for its production. 

It may be here stated that the Cleveland furnaces in 
England, with which I compared those of Carinthia, were 
consuming 21 to 22 cwts. of coke against 14 or 15 cwds. 
of charcoal used in the latter per ton of iron. The weight 
of the slag produced in the former was very much the 
larger of the two. The additional heat absorbed in 
fusing this substance was further augmented by that re- 
quired for the decomposition of silica and phosphoric 
acid, the bases of which arc found more largely in Cleve- 
land than in Carinlhian pig. The diminished quantity 
of fuel burnt in the charcoal furnaces reduces very greatly 
the weight of gases, and this consequently lessens the 
amount of heat carried away through their instrumentality. 

The following figures exhibit the number of centigrade 
heat units required, according to my calculations, per 
unit of each kind of pig-iron referred to. 


Cleveland Corinthian 
iron. iron. 

Evaporation of water in fuel 15 15 

Reduction of oxide of iron and dissociation ) 

of carbonic oxide { *730 * 73° 

Expulsion of carbonic acid from carbonate 1 

of lime... j *5 

Decomposition of this carbonic acid 265 25 

,, water in blast 130 75 

,, silica and phosphoric acid 200 5^ 

Fusion of iron 330 330 

„ slag 830 330 

Lo.ss hy radiati m 270 200 

Carried off in gases 440 210 

4460 2990 

Now when the proportions between the heat require- 
ments and fuel-consumption come to be examined, w’o 
find that the two sets of numbers agree almost exactly ; 
for — 

4460 : 2990 : : 21 : 14*08 

Since writing on this question, nearly seven years ago, 1 
have had frequent opportunities of examining the perform- 
ance of charcoal-furnaces in Sweden, Italy, and Spain, a.s- 
well as in Virginia, Kentucky, Ohio, Missouri, and Michi- 
gan, in the United States. 1 soon became aware that dif- 
ferent kinds of ores demanded very different quantities of 
charcoal for their treatment. In some cases the weight was 
nearly as low as that consumed in Carinthia, in others it 
was quite as much as if coke had been the fuel employed. 
I failed on every occasion to detect any circumstance 
beyond the change in tlie ore itself, or in the nature of 
the iron it afforded, to w’hich I could ascribe the differ- 
ence in question. All doubt, however, on the supposetl 
difference of value between the vegetable and mineral! 
fuel was dispelled on receiving from the owners of works 
in the North of Spain and in Virginia, statements from 
their books exhibiting the smelting of the same ores with 
the two kinds of fuel. The difference in these was often* 
in favour of the coke, but such difference as existed could 
easily be accounted for by fluctuations in the amount of 
foreign matter in the fuel, or in small changes in the 
quality of the ores. 

It only remains for me briefly to mention the grounds- 
upon which, for chemical reasons, hard coke may be 
superior to that softer variety recommended by Prof. 
Church. 

Carbonic acid, as is pointed out in the paper by this 
author, possesses the power of dissolving carbon, and 
every pound so dissolved involves a double loss. There 
is a reduction of temperature where the action takes 
place, and there is a pound less of fuel remaining to be 
burnt at the tuyeres. I ascertained, however, by direct 
experiment, that all forms of carbon are not equally 
easily affected by carbonic acid, that in hard coke being 
capable of resisting the solvent action much better than 
the same carbon as it occurs in soft coke. The import- 
ance, therefore, of employing our fuel in that condition 
where it is least susceptible of being oxidized in the 
region of the furnace where its combustion is useless, 
need not be further insisted on. 

I am ready to admit with Prof. Church, that the tradi- 
tional opinions of practical men have often required 
correction from scientific investigation, but upon the 
present occasion, so far as I have been able to judge, the 
ironmaker and the chemist agree in the relative value of 
hard and soft coke. I. Lowthian Belt. 


PAPUAN HERPETOLOGY^ 

I N this memoir, which forms a portion of the thirteenth 
volume of the Annals of the Civic Museum of Genoa, 
Ave have by far the best account of the herpetology of 

* “ C.at&loeo dei Rcttili c^dei Batraci raccoUi da O. Bec^ri, L. M. D'AI- 
bertis e A. A. Bruijn, nella sotto-regione Austro-^lcsc. For W Peter* 
e G. Poria. J////. del Mus. Civuv, Gcno>*a, vol. xiii., 1878. 
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the ereat Papuan subregion, that has hitherto appeared. 
At the same time the authors have not attempted to make 
a perfect faunistic work of it. Only such species as are 
repi*esented in the collections made by the Italian travel- 
lers, Beccari and D^Albcrtis, on their various joint and 
several expeditionsi and in the collections sent to Genoa, 
by Herr Bruijn of Tcrnate arc enumerated in the list. On 
the other hand the mass of these collections is so great — 
consisting of 3,000 examples from 44 different localities, 
and the series thus brought together is so much more 
nearly perfect than that which any other authors have had 
before them — that the result has been to give us an ex- 
cellent idea of the general character of the reptiles and 
batrachians of this division of the earth's surface. Let 
us, therefore, look through the pages of Messrs. Peters and 
Doria's excellent memoir, and see what general views we 
can obtain from it as to the peculiarities of this little- 
known branch of the Papuan fiuma. 

In the first place, land-tortoises are few in the Papuan 
sub-region. Our list contains but two species, one from 
Amboina and Celebes, the other from the southern ex- 
tremity of New Guinea, and very doubtfully distinguish- 
able from an Australian species. 

Crocodilians are also scarce. The scries contained ex- 
amples but of one species — Crocodilus fiorosus — which 
extends from India into Northern Australia. 

Of lizard*?, besides the monitors, of which genus not 
less than 16 species arc contained in the list, the great 
mass are Skinks, (ieckos and Agamids. As in Australia 
the Skinks arc especially numerous, upwards of 30 species 
being represented in the scries, of which 8 arc now de- 
scribed for the first time. 

The ophidians are also w’ell represented in the Papuan 
fauna, the scries examined by our authors affording ex- 
amples of 54 species. Amongst the Boas Ltasis and 
Chondropython are characteristic Papuan forms, whilst 
the Australian Morelia also extends into New Guinea. 
But no greater sign of the essential unity of the Australian 
and Papuan faunas can be shown than the presence in 
New Guinea of the three Klapinc genera, D/eme/ua, 
Pscitdcchis and Acauthophis., all characteristic forms of the 
Australian continent. At the same time the presence of 
an Ophiophai^us in New Guinea, proves that an intruding 
element from the north has reached thus far. 

About 20 batrachians close the list, amongst which 
Limnodytes and Hyla .seem to be the most prevalent 
genera. The Australian Pelodryas carulca is abundant all 
through the sub-region. A new and very singular form 
obtained by Beccari in the interior of New Guinea, near 
the river Wa-Sampson is characterized as Sphenophryne 
cornuta^ and a second, obtained, by the same explorer 
on Mount Corfak as Xcitobalrachits ophiodon. The 
latter shows some points of affinity to the Australian 
Myobatrachus. 

Seven excellent lithographic plates illustrate some of 
the rarities described in this memoir, and two maps arc 
added to show the exact localities where the collections 
were found. 1 he maps wc sec with great pleasure, as in 
our opinion no zoological work of a faunistic character 
can in these days be considered complete without such an 
appendage. 


THE METEOROLOGICAL SOCIETY LECTURES 

A COURSE of six lectures on meteorology was recently 
^ delirered under the auspices of the Meteorological 
Society at the Institution of Civil Engineers. The purpose 
n these lectures, we believe, is to spread a knowledge of 
he known facts and principles of meteorology, and in 
his useful mission we cannot but wish the Society every 
T abstracts of two of these lectures, 

Dy Mr J. K, Laughton and the Rev. W. Clement Ley. 
the subject of Mr. Laughton’s lecture \vas — 


Air Temperature^ its Distribution and Range 

After calling attention to the importance of climatic Imowledgc 
the lecturer dwelt on the fact that though all heat a.s affect- 
ing climate emanates directly or indirectly from the sun, tem- 
peratures have but little relation to latitude except when the 
distances are very great. He illustrated this by reference to 
isothermal and isabnormal maps, and went on to speak in .some 
detail of the several causes of the disagreement between isotherms 
and parallels of latitude. Locally there is a very great difference 
between the temperatures of adjacent localities on account of the 
sunny aspect or sheltered situation Of some as compared to 
others, as is found in an extreme degree in .such place.s as 
the Undcrcliff of the Lie of Wight ; hut geographically, a 
can've of very considerable importance is the nature of the 
soil. The air over .sandy or .sterile ground is heated by direct 
contact and by radiation, to a degree farcin excess of what hap- 
pens to air re.sting on grass-grown or verdant plains ; heat pro- 
ceeding from an obscure source is unable to escape through the 
air, just as obscure heat-rays may be caught and accumulated 
ill a closed conservatory or in a gIa.ss-covercd box, so that the 
air may be raided to a very high temperature : several in.stances 
are on record of a temperature of 130“ F. being observed under 
.‘-Itch circumstances. On the other hand, when the solar heat 
falls on ground, whether grassy or snow -covered, that will not 
easily part with it, the air may remain cool, or even cold ; as is 
found in our every -clay ex ]'jerience in summer of the plca.santne.ss 
of a field path as compared with a high road ; and as is shown 
more markedly by the great power of the direct rays of the sun 
in the Arctic, or at elevated stations in the Alps or Himalayas, 
whilst the snow is lying all around, and the temperature of the 
air is far below freezing-point. 

Hut greater far than the effects of differences of soil are the 
effects of ocean currents, which warm the air to an almost 
incredible degree. Mr. Croll has calculated I hat the surface- 
water of the North Atlantic, if deprived of the Gulf Stream, 
would be reduced to a temperature very far below freezing- 
point ; that the heal which the Gulf Stream dispersc.s into the 
.superincumbent air would, if converted into power, be equal to 
the united force of some 400 millions of .*.hips such as our largest 
ironclads. This licat, thrown into the air, is wafted by the 
.south-westerly winds over the north-west of I'kirope, and very 
largely over our own country. It is this that makes the extreme 
difference between the climate on this side the Atlantic and that 
on the other, that gives us green fields and open harbours 
during the winter, whilst in Labrador or Newfoundland they are 
buried in snow or choked with ice. 

The carrying power of water is so great as compared witli 
that of air lliat the climatic effect of W'inds heated by contact 
with hot earth is relatively .small. I'hc scirocco of the Mediter- 
ranean, a wind healed over the great African de.sert, has often 
been referred to as the “.snow' eater” (f .Switzerland. This 
has been proved to be a mistake. 'I'lic snow-eating wand of 
Switzerland is a wind from the Atlantic, warmed by the Gulf 
Stream, and rendered dry and hot by the condensation of its 
vapour as it passes over the mountains. Similar winds have 
been observed in many different parts of the world — in New 
Zealand, in Norway, in Greenland, and in North America, 
w here their peculiar dryness, carrying off all moisture, renders 
the gras.s so inflammable th.at the smallest .accidental spark lights 
up a fire which may sjiread over a country, and is thu.s the true 
c-iusc of those immense prairies wliich are a distinctive feature of 
North American geography. But sucli hot winds arc quite dis- 
tinct from such winds as blow fnim the Sahara, or the Stony 
Hesert of Australia, or from many other .sterile tracts of country ; 
winds which are merely the escape of .lir heated to an extreme 
degree by contact w ith the bumiivT soil. These hot winds are 
for the most jiart merely disagreeable ; but *cold winds are very 
often dangerous ; in the North-Western States of America a 
cold wind, u-shcring in a violent snow-storm, caused the death of 
more than 300 people in January, 1873 ; and in many other 
localities, a cold wind bringing in a sudden fall of temperature 
through 40 or 50 degrcc.s, is always a cause of grave anxiety. Our 
English “ Blackthorn Winter” in April or M.iy is only one, and 
a sSjdued instance of the ill effects of such cold spells. 

ITie presence of moisture in the air, by checking radiation 
from the ground by night, or during the winter, .softens the rigour 
of the seasons, makes the summers Jcs.s hot, the winters less 
cold. It is this that constitutes the difference between “insular” 
and “continental” climates; it is the want of the vapour- 
screen which causes “ excessive ” climates such as we read of 
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in the far east, where, as near Khiva, a summer of more tlian 
tropical heat is succeeded by a winter of Arctic rigour. In a 
very extreme degree the climate of Astrakhan contrasts with that 
of Fuegia, and yet the mean temperature of the two is about 
the same ; but in the one the seasons are excessive, in the other 
the difference is but small. The difference in the product:, of 
the two countries is thus very great : on the one hand, plants 
requiring great heat, but able to withstand the cold, on tlie other 
plants of a more tender nature which can flourish with a very 
moderate amount of warmth ; m the one grapes and corn, in the 
other fuchsias and veronicas. 

In studying climate it is therefore necessary to observ'e not 
only the greatest heat and the greatest cold, but also the mean 
temperature. These can only be observed by means of thermo- 
jneters, for personal feelings may be the effects of many other 
causes — of wind or evaporation, or state of health, or pecu- 
liarity of constitution, and are absolutely no index to the state of 
the air temperature. 

The lecturer then proceeded to sj^eak of the different kinds of 
thermometers, several of which were exhibited, and of the 
several .stands for sheltering them. The Meteorological Society 
has decided positively in favour of the Stevenscni .stand, and 
directs its observers to record the temperature at 9A.M. and 
9 r.M., as well as the highest and lowest, as registered by the 
maximum and minimum thermometers. lie then described some 
novel and ingenious contrivances for automatic registering, such 
as the “turnover” of Messrs. Negretti and Zambra, and the 
“ chronolhermometer ” of Mr. Stanley, and concluded by point- 
ing out that these instruments vere but a m ans to an end, and 
that the study of climate was the study of nature in one of her 
most beautiful and moat varied aspects. 

Mr. Ley^s lecture was on 

Clouds and Weather Si^ns 

The lecturer dwelt, in the fir.st place, on tlic unsatisfactory 
condition of this portion of meteorolog}’, as contrasted with 
those branches of the science in which instruments arc em- 
ployed. The great impediment to our progress arise-, from 
the fact that cloud -observation is, in largo measure, an in- 
-communicahle art, requiring a sjiccial training of tlie eye. 
Specimens of the objcct.s of study cannot be exhibited, neither 
is it possible, in illustration of the subject, to refer to types 
-of cloud depicted in the well-knowm paintings of the best | 
artist.s, because the latter, aiming at the production of atmo- 1 
spheric effects, employ the materials most easy to handle, wducli , 
arc commonly the lea.t typical cloud-form-.. The old classifica- 
tion and nomenclature of clnuls is highly unsatisfactory, ha^ing 1 
■been framed at a time w’heii the relation of wind and vvealhei* to 
the distribution of barometric pressures was unknown ; and w iili 
this relation the forms and movements of the clouds arc inti- . 
mately connected. ’ 

As regards configiirali(.n, cloud', seem naturally dhisiblc into ' 
"tw'O groups, those which arrange themselves in layer-, wliose 
vertical diameter is small a-. com])ared with its horizontal, and 
those whicli assume spherical or hemispherical shapes ; ami tlii-. 
division is related to certain physical conditions of the atmo- 
sphere and of the earth’s surface beneath the cloud. It i--, how-'- 
€ver, essential (hat w^e .should possess some name or system of 
names to distinguish tho-.c clouds wdiich are conveyed by the 
upper currents, and the term cirrus, w ith its compounds, must 
be more clo.sely restricted to this class of clouds than has yet 
been done. F roin the use of weather-maps a new' science of the 
winds has originated, on which all attempts at weather forc- 
ca-.ting must be based. The movements of the upper clouds 
afford most valuable information concerning the distribution and 
movement of the area-* of high and low barometric ]ve.ssure. 
Kulcs by which this information may be interpreted, ba’-ed in 
great measure on a former investigation by the lecturer,^ are 
somewhat complex, and cannot well be given in a brief risum^ 
like the present." It may be sufficient to explain that in the front 
of an advancing barometric depression there usually extends a 
bank of the halo-producing cirro-stratus, the exterior edge of 
which is, roughly speaking, a parabola, the focus of which lies in 
the line about to be traversed by the centre of the depression. 
•On the right-hand of the centre this bank or sheet is abruptly 
broken and is succeeded in tlie rear by local shower-clouds. On 
the leh-hand the sky commonly continues overcast, but thecloud- 

*“ Relation between the Upper and Under Currents of the Atmosphere 
nroimd Areas of Barometric Depression.** Quart. Joum. of Met. i'oe. 
O'ol. iii. p. 437. 

* The lectires will sh ':tly I c p-aSli-heJ. 


plane gradually descends until little is to be seen but low stratus. 
A backing of the upper current takes place until after the centre 
of the depression has passed. In whatever direction a depression 
is advancing the same characteristic phenomena are observed. 
Thus changes in the clouds indicate to us probable alterations of 
wind and weather. 

While the nimbus, w’hich exists in the front of a depres- 
sion, fir.->t makes its approach evident by changes in the higher 
cloud -.strata, the process of nubification is the converse of this 
in those local showers which commonly occur on the right-hand 
and in the rear of a centre of depression, and therefore when 
the barometer is rising or just about to rise. These latter arc 
developed in an upw'ard direction through the formation of cumu- 
lus. The precipitation w'hich occurs in them— always preceded 
by a change of appearance in the domes of cloud, which assume 
a soft and cirriform aspect — is attributed to the neutralisation of 
electricitie-. as the summit of the cloud passes into a higher 
region ; but there are imjKirtant differences of appearance 
between those cumuli which are likely, and those wmich are 
unlikely, to undergo this transformation, 

A physical explanation i-. given of the ordinary w’eather signs 
derived from the colours of the sky, from “ visibility,” and frojn 
unu ual refraction. Attentiin i‘> invited to some peculiar typ<‘s 
of cloud, especially to a very elevated turreted stratus, often erro 
neously termed cirro-cumulus, occurring with high temperature 
on the south -w'estern borders of anti-cyclones, a forerunner of 
i thunderstorms. The formation of the low-level stratus and 
I of the fog whicli usually prevails in our winter anti-cyclones 
I seems to be due to a downw ard movement of the air at a time 
when the earth’s surface is colder than the atmosphere at a slight 
elevation above it. 

In the course of this lecture sketches of some of the more 
I definite varieties of cloud, with arrows indicating tlie direction 
of the currents, and a diagram sliowing the movements of the 
upper currents, and the prevailing cloud-types annind areas of 
' dcpres-.ion, were exhibited by the aid of the oxy-hydrogen lime- 
light. 

' THE MOTION OF A LUMINOUS SOURCE AS 
A TEST OF THE UNDULATORY THEORY 
OF LIGHT 

I. A LTHOUGIl the undiilatory theory of light in.iy 
now be considered as completely established, 
still any confirming test of a physical theory is in itseU 
interesting as a fresh illustration of a natural truth. 
Considering how at one time crucial tests of this theory 
were sought after, it would appear perhaps rather an 
anomaly that attention should apparently not have been 
given to the effect attendant on the motion of a luminous 
source as a test bctw'een the tw'o rival (undulatory and 
corpuscular) theories, and that more especially as the 
I te.st would appear to be in principle a simple and de- 
cisive one. 1 should have considerable diffidence in 
I directing attention to this point, but no record apparently 
' exists of experiments proposed or attempted with thi.> 
view'. It might be said that the possible existence of 
practical difficulties in the way of carrying out the test 
I may account for this ; but then practical difficulties are 
, seldom allow'ed to stand in the way, if a theoretic prin- 
ciple be correct ; and, unless a thing were seriously pro- 
posed and discussed, no attempt would be made to sur- 
I mount the difficulties that might exist in the way of 
I carrying it out. Sir John Herschel, as far as he touches 
on this point, would appear to have had the idea that 
such a test between the two theories could not, in prin- 
ciple^ be applicable; for he says (** Outlines of Astro- 
nomy,” p. 214), speaking of the effect attendant on the 
motion of a luminous body, “The effect in question, 
which is independent of any theoretical views regarding 
the nature of light, .... &c.” It is true he mentions 
afterwards, in a foot-note, a difference in the effect in 
the case of the two theories as regards the velocity of 
light, in the case of a luminous source moving directly 
towards or from the observer ; but the following funda- 
mental difference in the case of the two theories appears 
not to have been taken into account. 
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2. For the sake of precision wc will take a special 
example. Suppose a luminous source with such an 
adjustment as to emit a parallel beam of light/ and let 
the luminous source be supposed put in motion in a 
direction at right angles to the path of the beam. Then 
on the basis of the corpuscular theory (according to which 
light consists of projected particles) since the particles or 
corpuscles, according to the laws of motion, partake 
necessarily of the motion of the body emitting them ; so, 
therefore, if the corpuscular theory were true, the path of 
the emitted beam of light would be exactly the same in 
direction as if the luminous body were at rest. So, there- 
fore, if wc imagine a screen of the same breadth as the 
luminous beam to be placed at a distance, so that this 
screen is exactly illuminated when the luminous source is 
at rest, then (according to the corpuscular theory) this 
screen would also be exactly illuminated when both it 
and the luminous source were put in motion with equal 
velocities (in parallel paths) in the same direction. 

3. This, however, ^^ili not be the case if the undulatory 
theory be true, for it is a known fact that waves emitted 
in a medium do not partake of the motion of the body 
emitting them, f'or when once a wave has left the body, 
the w’ave is dependent solely on the medium for its propa- 
gation and is not influenced by the motion of the body 
one way or the other. It follows, therefore, that in the 
case of a moving luminous source emitting w’aves trans- 
versely to its path, the waves forming the parallel beam 
will be left behind, or will not ]iartakc of the motion of the 
luminous source. The wave', will form a slanting track 
of light which will no longer strike exactly the o])poscd 
distant screen, but V. ill fall somewhat to the rear of it. 
The luminous beam Inch, when the screen and source 
were at rest, was exactly eclipsed or intercepted by the 
screen, will (when the screen and source are in motion) 
commence to escape behind the edge of the screen, or 
the eclipse will no longer be total. 

4. Here, therefore, Ave should have in principle a simple 
and decisive test between the two theories, provided in- 
superable practical difficulties do not stand in the way of 
carrying it out (for which object probably various methods 
would suggest themselve'^). 

In order to contrast further the different effects that 
w^ould be produced in the case of the two theories (cor- 
puscular and undulatory), we may consider various 
possible cases of relative motion, also the effe. t when the 
beam is received directly in a telescope, or in the eye. 
We have already considered the case w here the beam is 
observed objectively (by the use of a screen), w'hich w'e 
may call Case L 


5. Case II . — We may now consider the case when a 
telescope 2 is used. We w ill take the above example of 
a luminous source in motion, emitting a parallel beam of 
angles to its path, and wc will imagine that 
this beam is received in a distant stationary telescope, 
placed normal to the path of the moving luminous source, 
so that the beam flashes dowm the axis of the telescope 
at the instant of the passage of the luminous source. 
Then we have to compare the effects produced in the 
case of the undulatory and corpuscular theories. On the 
undulatory theory, weaves emitted by a luminous source do 
not partake of the motion of the source, so that at the 
instant when the wave of the beam (singling out a parti- 
cular wave) flashes down the axis of the telescope at the 
moment of passage of the luminous source, the source 
will have already moved on a distance from the point 
wave left it, this distance representing that 
traversed by it dunngthe time the light took to pass from 
telescope ; and the source is therefore 
1 \v position by precisely that amount. 

though it is not 

nlon ptutluccd by aberration is the 'ante with the eye 

«ale enables thiiff^'’,o’ be vilXedto^^^ 


This is perfectly evident, and the correction for this error 
in the estimate of position (of the value above indicated) 
constitutes the well-known ‘‘equation of light.” 

6. We have now to consider what takes place on the 
corpuscular theory. Here the projected corpuscles will 
partake of the motion of the source. Singling out, there- 
fore, one of the corpuscles that flashes down the axis of 
the telescope at the instant of the passage of the luminous 
source; this corpuscle will, possess the transverse 
velocity of the source that emitted it, and therefore the 
corpuscle will not pass straight down the axis of the 
stationary telescope, but in its passage will deviate late- 
rally from that axis. The telescope would accordingly 
have to be inclined in order that the corpuscle might 
pass along the axis. This deviation of the corpuscle 
from the axis of the telescope will cause the luminous 
source to be viewed out of its true position, and it is 
easily seen that this visual error in the estimate of the 
position of the source on the corpuscular theory is pre- 
cisely the same in amount as the previous error (due to 
a different cause) on the undulatory theory. Indeed, the 
error on the corpuscular theory is simply a case of 
“aberration” due to the relative motion of the telescope 
and light), and the correction for it, according to known 
principles, is the same as the other correction on the 
undulatory theory, termed “ equation of light.”’ It is a 
remarkable fact, therefore, that though the path of the 
light in its transit is very different in the case of the two^ 
theories, the visual error in the estimate of the position 
of the object is the same^ so that this error cannot itself 
serve as a test between the two theories. There is, how- 
ever, one marked distinction between the two theories ; 
for while on the undulatory theory a position of the 
tclcscoi)e normal to the path of the moving luminous 
source, causes the flash of the beam to pass down the 
axis of the telescope ; on the corpuscular theory, on the 
other hand, the telescope has to be inclined in order 
that the flash of the beam may pass down its axis. Here, 
therefore, we have a definite physical effect serving as a 
point of distinction between the tw’o theories. 

7. Case III . — We will now take the case when both 
the luminous source and the distant observer are in 
motion, moving with equal velocities in parallel paths 
alongside each other in the same direction. Here on 
the corpuscular theory, in which case the corpuscles par- 
take of the motion of the source, since the whole system 
therefore moves with equal velocity, the whole system 
will therefore be relatively at rest ; so that the light will 
pass across and enter the telescope just as it would have 
done if everything were at rest, or there will be no pecu- 
liarity in the passage of the light whatever on the corpus- 
cular theory. It is widely different on the undulatory 
theory, for here the beam of light passing between the 
source and the telescope will be left behind in the medium, 
and therefore in the first place, the moving telescope, in 
order to catch the parallel beam, will have to be placed 
back a certain distance in the rear ; for since the light 
takes a slanting track between the source and telescope 
(the degree of slant depending on their common velocity), 
the telescope to intercept the light, can no longer be 
placed exactly opposite the luminous source. The dis- 
tance the telescope will require to be placed back evidently 
must be equal to that traversed by it during the time the 
light takes to pass from the source to the telescope. 
Secondly, the light on the undulatory theory will suffer 
aberration in passing along the tube of the telescope, 
owing to the latter being in motion relatively to the light ; 
no such aberration taking place on the corpuscular theory, 
since the corpuscles are moving at the same velocity as 
the telescope. Thirdly, on the undulatory theory, there 
will be a correction necessary, due to the motion of the 
luminous source (“equation of light”); such correction 
not being required on the corpuscular theory, since on 
that theory the light emitted partakes of the motion of 
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the source. But it is a curious fact that the two errors 
occurring on the undulatory theory (“ aberration and I 
^'equation of light’’) happen precisely to counteract each • 
other ; so that therefore the luminous source is seen in ■ 
its true position, i.e., in the same position as by the cor- | 
puscular theory. The fact of the two errors compensating ' 
each other therefore prevents this occurrence of error 
from serving as a visual test between the two theories. 
There is, however, a distinct objective difference between 
the two theories in this case, as regards the position of 
the telescope (previously referred to) ; but before recurring | 
to this, we may consider more closely the mode in which 1 
the above compensation of the two errors is brought . 
about. ! 

8. It is well known that the effect of the error termed 

aberration ” is to make the luminous source appear 

forwards of the position it occupied when the wave left 
it, and this by an absolute amount equal to that traversed j 
by the telescope during the time the light took to pass 
from the source to the telescope. But from the fact that 
the luminous source is in motion, the latter is actually at 
the time of observation situated forwards of the position 
it occupied when the wave left it, and by precisely the , 
above amount (since the source is moving at the same | 
velocity as the telescope). Ilencc the two errorb will ^ 
precisely compensate each other, and the luminous source 
will be seen through the telescope in its true position, />., , 
in the same position a^ by the corpuscular theory. But it j 
is important to note that on the undulatory theory, the | 
telescope, in order to receive the parallel beam emitted by 
the luminous source, must be placed not ojipositc the | 
source, but somewh.it backwards, to make up for the 1 
slanting track of the beam attendant on the motion of 
the luminous source. On the corpuscular theory, on the 
other hand (where the track of the beam of light is normal | 
to the line of motion of tlic source), the telescope must be ' 
placed oppOHtc the source in order to catch the beam. 
The of the telescope in the two cases therefore 
constitutes a distinct physical difference between the two 
theories, which might serve as a test.' 

9. The above considerations may suffice to show in a 
simple manner that important differences exist in the 
effects attendant on the motion of a luminous source on 
the corpusculiir and undulatory theories of light, and that 
these differences would be capable (su])posing ' 
practical difficulties surmounted) of constituting a simple 
and decisive lest between the two theories. 

S. Tulvlk Bkl.siux 


GEOGRAPHICAL NOTES 

Thic Paris Geographical Society held last Frid.a} its 
annual December meeting, at its hotel, under the presi- 
dency of Admiral La RonciC^rc le Nourry. I'he report of 
the progress of geography wms read by M. Maimoir, the 
secretary. de UJlalvy delivered an address on the 
region of Cenlr.il Asia which he visited, and w'hich may 
be termed the extreme frontiers of the Russian empire, 
and which arc just now' attracting so much notice. This I 
tiaveller wall soon come to London to give the same j 
address before the Royal Geographical Society. His 
exploration was made at the expense of the French 
Government. On the following Saturday a banquet 
took place at the Continental Hotel. The usual 

toasts were given. After dinner IM. do Lesseps, who 
is very likely to be nominated president of the 
Society for 1879, at the April meeting, gave some 
account of his visit to Tunis with Capt. Roudaire, in 

* The fact p (inted out by Sir John Herschcl in tt) the difTcrenre in 

the velocity of hi;ht on the unduhit )ry and corpuscuhir theories, in the i .ise 
of a lutninuuN body m >viiii» directly towards or frum the tihserver. would 
appear als) t > i)f worthy of remark. It is evident, for c.\.iniple, that ui the 
case of a lumin ii-, body lu >\ins: tou.irds the observer, the velocity of liRht 
would add it-elf t > that of the body on the corpuscular theory ; but the 
velocity Would be unaflected on the uadulat(»ry theory. 


order to investigate the conditions of the creation of the 
new Saharan Sea. M. de Lesseps described the whole 
scheme as being easily practicable for a sum of not more 
than 60,000,000 of francs. He said that the French 
extension telegraph system wxas extending all over Tunis 
and Tripoli, and that Arabs w'ere accustomed to follow 
the telegraphic line as their camels travelled at a quicker 
rate wdien following its track. He intimated that the 
Egyptian telegraphic system was extending to the equator, 
and that he advised M. Cochery, the Director of French 
Postal Telegraphy, to extend it all over Sahara up to 
Senegal. 

Petermaxn’s MittJicilungcn (for so it w ill continue to 
be named) for December contains a long and careful 
account of Chartography at the I’aris Exhibition ; 
Dr. Carl Martin contributes a paper, based on Chilian 
sources, on the Chonos Archipelago, which is accompanied 
by a map. An excellent paper on the present condition 
of Afghanistan (with map), is contributed by Herr F. 
von Stein. This number, besides the usual table of 
contents to the volume, contains a complete alphabetically 
arranged index to Dr. Bchm’s useful monthly summaries. 

We have received a specimen of the first number of 
one of those stupendous geographical w'orks of wdiich 
the French arc so fond, and the best example of w'hich is 
Elisce Reclus’ Geographic Univcrscllc.” Indeed, the 
new w'ork announced seems to have pretty much the 
same object as that of Recliis, though the method i- 
different. The new' work is to be issued by the Librarie 
des Connaissanccs Utiles, and the author is M. Charles 
Hertz. Its title is La (geographic Contemporaine 
d’apres les Voyageurs, le^ Emigrants, Ics Colons, Ics 
Commer(;ants.” It will consist of ten scries of from 
three to live volumes each. We tru^t the publisher*, 
w'ill find subscribers patient enough to wait for the end. 
Tliere will be from 6od to 800 maps and hundreds of 
illustrations, and the w’ork w'ill be issued in w’cckly parts. 
We calculate it w'ill take fifteen years to complete. 
Judging from the sjiecimen, a good deal of narrativ. 
and adventure will be introduced into the work, and that 
it W'ill be at least as entertaining as instructive. The 
first serie*! will deal with polar and maritime expedition-, 
the second w'ith Africa, the third with Asia, the fourth 
with Australia, and the fifth w’ilh means of communica- 
tion, geographical societies, &;c. The other five seric - 
w ill be devoted to a description of the nations of European 
origin and their enterprises over the globe. It is a grand 
scheme. 

Dr. Tliol.o/A\, physician to the Shah of Persia, i*. 
organising a scientific cxifioration of the province ot 
Khuzistan, the southern province of Persia. The exjie- 
dition will start from Bassorah on h'cbruary 1 next. 


NOTES 

Tin: Cor2)oration of the City of London having determined 
lo identify ilicmsclvc'. with the movement hy the Livery Com - 
panics of i.ondoii for the advancement of technical education, 
on 'I’hur'^day last elected the following to serve on the Board of 
Governors of “ The City and Guilds of London Institute for tlie 
Advancement of Technical Education ” : — The Lord Mav oi 
c’x of/icio : the Recorder, ex cf icio Aldermen : Sir Ihomas 
Dakin, Knt. ; Sir Robert \V. Carden, Kiit. ; Mr. William 
Lawrence; Sir Francis W. dVuscott, Knt.; Sir Win. A. 
Rose, Knt., F.R.S.L., F.U.CLS.; Simeon C. Hadley ; Com 
rnon Council: Mr. Joscidi Beck, F. R.A.S, ; Mr, W. Ba-:*- 
.singham; Mr. J. L. Shuter, F. R.A.S. ; Sir C. Reed, Knt., 
I.L.D., F.S.A., Dep. ; Mr. George Sluuv ; Mr. J.Edmeston; 
H. Lowman Taylor, J.P., Deix ; S. E. Atkins, Dep.; Sir 
Jno. Bennett, Knt. ; Mr. Henry Greene ; Mr. John Faulkner ; 
Mr. Thomas Waller. 
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Last \\eek Dr. Gladstone read an important paper at the 
Society of Arts on science teaching in elementary schools. He 
.uv^umed, first, that it is not good that poor children should go 
forth into the world in gross ignorance of the material objects 
among which they must always live and work ; secondly, that 
it is far from desirable to try' to make scientific men and women 
of boys and girls of twelve and thirteen years of age. ** This 
earth, Dr. Gladstone said, is our dwelling-place, from the 
cradle to the grave ; our bodies aic the complicated machines, 
.so wonderfully made, by which every action of our.s is per- 
formed; the sun, clouds, and atmosphere influence us ever)' 
<lay ; the animal, vegetable, and mineral kingdoms are ready to 
\ield us their supplies ; and the great mechanical and chemical 
forces, with heat, light, and electricity, are ready to be our 
jcrvanls if we do not allow them to become our master^. Kvery 
man, aKo, in his handicraft ur trade, as nell as every woman in i 
l»cr doinc'.lic duties, has to deal with some facts and objects of 
nature .specially connected with tliem.” Dr. Gladst(»nc then 
proceeded to point out the present date of tic question, show- 
ing tliat very much yet remains to be done cie science takts the 
i'lacc it ought to occupy in our elementary school-., though the 
energetic I.ondon School Hoard i^ doing much to give science- 
teaching an c-tablished place in the schooL under their charge. 
He referred to tlic universality of science instruction iji Germany, 
and expressed a hope that a knowledge of common things” 
vould.soon take its place alongddc of the older .subjects in all 
our clcuientary school.s. 

r. arc glad to learn that llie health of Trof, 1 loffinaini, the 
well-known chemist, is now couipleUiy re.slored, and that he is 
again am )ng his i)ui)iL. 

M. 1 LAMM.\Uiox writes to Us in reference to a note from a 
correspondent last w’cek, tliat the subicrijition ho is oiganising 
I’- mainly for the juirpose of founding at J’aris a free (jJjservatory 
created by j)rivale means, on the model of those which c.\i-.t in 
Lngland. It is desired to establish in the observatory the most 
powerful in-itrument which the fund-, will enable to be con- 
structed. This iiidrumcnt is intended above all for the ph)dcal 
invc.stigation of the j)laiict., and particularly of the moon, “the 
^ital slate of which,” M, h'lammarion writes, “may thus be 
dcfiuitely settled. It i^, not i)rovcd,” he tay.s, “ that the moon is 
a dead ])lanet, hut the jirogressof ojdics a])pears to me to be now 
such as to justify a serious investigation for tracer of life upon 
it ; in fine, to settle what oj)iiiion ought to be held on the (iuC:.- 
tiou of the habitability of the moon.” 


can expect i.s to have thc' Millcrian equivalents given side by 
side with the Naumannian symbols. The conversion is notdifft. 
cult, and tables for the purpose arc given in all the text-books. 
Near the end is an abstract by the editor of a flattering notice of 
his own book, thc good taste of which is obvious. We fmd it 
difficult to think that a magazine so indiflcrciilly conducted can 
prove either a commercial or a scientilic success. 

Captaim lIowu.VTE has sent us some of the results of thc 
picliminaiy ‘United States Arctic Expedilion in \X\q. Florence, 
in thc shape of reproductions of photographs and of drawing-. 
by the Eskimo. Thc latter are rude, but vigorous and amusing, 
and show thc well-known talent of the natives for drawing. 

Experiments on the electric light, w'ith Jablochkoff camllo , 
have been tried at Havre, and, in consequence of thc frequency 
of maritime collisions, are attracting much notice from seamen. 
Thc Freeze, one of the Ilritish mail steamships, was .stranded a 
few days ago, when trying to enter thc Calais port, owing to the 
prc\.aleucc of fogs. This accident would not have taken ])lacc 
if an electric light had been jdaced at the end of the jetty, as 
had been proposed. It is said the matter has been reported to 
the Erench Minister of Public Works. Thc electric light expe- 
riments in thc Avenue de I’Opcra and in front of thc Palais 
Legislatif arc to be continued up to January 15 , but at the ex- 
pense of thc company, thc Municipal Council having refused to 
])ay more than the sum which w'ould have been spent by them if 
the streets had been lighted with ordinary gas. 

The (picstioii of “ rc-erves *’ for the aborigines having been 
recently raised in thc Queensland I egislaturc, it has been recoin- 
mended that the system of thc Duruiulur reserve shoulvl be 
extended, as iheie are many other places whcie it might be 
adv'antageously liicfl. 

Wl have received from Messr.s, Do la Kuo cveral sjiceimeus 
of their diaries, wJiicli are marked by all llieir usual elegance 
and Usefulness. Much valuable information is prefixed to several 
of thc diaries, tliougli we still regret thc absence of some of the 
astronomical information w hicli used to give them a distinctive 
value, Messrs. Letts have akosent u.s a number of their various 
forms of diaries, the marked feature of which is their utilil). 
Tlicy are of all .sizes and prices, and no one need have any dil • 
Acuity in providing liimself w-ith this useful help to older and 
memory. Mes in. Letl.s have also published a handy vveatiier 
table by Mr. Saxby, containing a great deal of useful and well 
arranged information. 


^ The September number of the Mi/w alo^ical M,\^azinc an 
Journal of the Mineralogical SocUtj> of Creat Brilain an 
Jreland eoulaiin, three original japers. Mr. Sorby a fei 
te^t-cxiienment!, of bis new method of determiuiujr tlie refraetiv 
mdieci. of mineral plates, nl.idi will l.ardly be new to readers o 

of Scot and. Ibe present one is almost entirely occupied witi 
the geology of the Island of I'ctlar, and give, several analyses o 
the minerals found in its diiTerent roehs. Prof. How’s contri 
Imlion to the mineralogy of Nova .Scotia is mainly lal.cn up witI 
luordemte and some altered nodules found at Cape Spb.t • tin 
rest of thc paper is not much more than a li t of localities 'xei 
iviges are taken up by very imor alxstract.s from tlic ZeUsehn/. 
turKryelallo^raphietzxA other periodicals, which are far infcrioi 
o those published in some of the ncekly journal.,. Most ol 
these arc by a genUeman who may be a mineralogist, but is 
s^reely a crysullograjiher. He is grandly impartial as to nota- 
Icria’i * authors in using cither the Mil- 

trii?k often forgets 

I Utter i’ ‘’’® "‘‘"'‘■nl crystallises. When the 

s used ill an Unglish mincralogical journal, the least we 


lllE Jl/adras zl/i/// .state -» that great jirogrc-ss is being made in 
the cultivalif^n of chiiicliona in the Wynaad, and that nearly a 
million ])Iants Iiave l>eeii taken there this year from the Neddi- 
vvuttiiin c.states, and this i.s in addition to what is obtained from 
the extensive cbineliona nuixseries on all the ci>flce e.slatcs. All 
thc poorer parts of thcsc are being jilanted with cliinchona 
which E found to thrive well where coffee will not grow. 

A LEI iER from Tekiug stales that the Viceroy Li Hungchang 
has entered into a contract with Mr. Arnold Hague, of New 
York, an able geologist and mining expert, for thc pmquAsc of 
l>rosi»cclmg tlie gold, silver, and other mines in thc nf>rlh of 
China. Mr. Hague is expected to .start shortly from 'lient.sin 
I fertile mining regions. The jud published Consular Kejnjit 
from Canton also states that General Fang, a well-known 
military officer, has been instructed to arrange for an immediate 
supply of European machinery to be used in local mines. It 
appe.ars to be thought that there is great likelihood of the early 
W'orking of coal and other mines in the jiroviiiccs of Chihli, 
Kiangsi, Kiangsu, and Szechuen. 

For some lime past tliere ha.s ]>ecn so little water in portions 
of thc Grand Canal of China, that it has only been navd able by 
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small boats, and for this reason, among others, it has been found 
necessary to send the grain tribute up to Peking by sea. ITie 
last mail from China, however, brings news of an unusual rise in 
its waters. A correspondent of the North China Herald left 
Tientsin on October lo and observed no especial increase in the 
water until he reached the town of Hsingchi, about seventy miles 
to the south. There he met with a south-west wind, and 
noticed the water up to the top of the banks. Further on the 
people were seen raising narrow ridges to prevent the water from 
overflowing into the fields. Beyond the city of Tsingchow, and 
as far as the Narpi district, large thacts of land were under water 
The general level of the country cast of the canal is about six or 
eight feet below the artificial embankment, and in not a few' 
jdaces this is very w'cak from the constant wash, especially at the 
bends, so that the danger is serious. The w'riter had not been 
able to learn the cau^e of iliis unusual and rapiil rise in the 
Grand Canal, but the Chinese attribute it to lieavy rains in the 
mountainous region to tlie south-west, though it has never been 
known to hai)pen before so late in the year. 

The Board of Trade having received, through the Foreign 
Office, reports from Her Majesty's Consul at Taganrog as to the 
recent destruction of corn crops in the ncigh])ourhood of that 
place by a beetle described as the AnuopUa austriicuy have 
communicated with the Fntomological Society of I.ondon, and 
have been favoured by that Society with a repn^-t upon the subject. 
The Report is signed by Messrs. McLachlan and Waterhousj, 
who state that the insect Anisoplia austriaca has nothing whatever 
to do with the “Cobrado beetle.” It belongs to a group of 
beetles (Kutelida:) allied to our common cockchafer, but is of very 
jiiuch smaller si/e. 'I'here can be no doubt, they state, that llic 
eggs arc dep )sited in the earth at the roots of cirn and grasse-, 
that they s jon hatch, and that the larva feeds upon the roots. 
JIow' long a period elapses before the pupal state is assumed 
they know iiDt, but they think that two years may be the outside 
limit, and that in the autumn of the sec md year of it^ existence, 
the larva either forms a cocoon in which it remains quiescent 
until the following spring, A\hen it as.umC'. the pupal state, or, 
as is more probable, it assumes that slate in the autumn, and the 
perfect insect may be developed soon afterwards, but reiu.aiu in 
the cocoon until the follow’ing summer. All accounts, however, 
they have been able to refer lo concerning this and congeneric 
species, agree (as docs the information furnidied by Mr. 
Carruthcrh) in attri‘"uting the chief damage to the perfect iii'^cct, 
Nvhich feeds upon the green corn in the ear. After referring to 
the aimiuUnce of the beetle in some p.arts of Germany, they 
commend, as a preventive of its ravislies, rotation of crop and 
encouragement of insectivorous birds, and state their ojunion 
that there is no rea-.on to apprehend the recurrence year after 
year of such multitudes of the beetles as hove occasionally 
appeared. *• In tlic present state of cntoinol )gical science,” 
they conclude, “it is impos^ible to accurately accjunt for 
visitations like this, which occur w ith many insects, injurious or 
otherwise. It may be that the pupal cJiidition is prolonged 
indcfiiutcly, or until circumstances f.avour its determination ; by 
this reasoning (w'hich is warranted by w'hat w e know to be the 
case in some other insects) the pupa; might be accumulated from 
year to year, and the perfect in'-ects from the^e accumulations 
burst forth ‘•imullaneously.” 

At the second monthly meeting of the Statistical Society, 
held on the 17th iiist., Fr. Mouat, Foreign Secretary of the 
Society, who was deputed to represent it at the meetings in 
I’aris of the Demographic Congress, and of the Bcrmanent 
Commission of the International Statistical Congress, and, in 
Stockholm, of the International Penitentiary Congress, read 
reports of the proceedings of those bodies, so far as they were 
of interest to the Statistical Society. The chief work of the 
Permanent Commission was its ow'ii reorganisation as the execu- 
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tive of the Statistical Congress, and the adoption of a scientific 
scheme of classification of statistics for international purposes. 
Statistical annuals for 1877 have been published in France, Italy, 
Prussia, Austria, Hungary, and Belgium, all differently arranged. 
With a view to the adoption of uniformity of system on strictly 
scientific principles, M. Deloche, the chief of the General Sta- 
tistical Department in Paris, .suggested such a system, and it 
w. as adopted. Taking territory and population as its basis, the 
subsequent grouping of the many and varied facts by which 
human activity is manifested w^as in the order of the faculties to 
which they naturally attach themselves, vi/., the moral, the intel- 
lectual, and the physical. Reference was made by Dr, Mouat 
to the large amount of valuable statistical information collected 
and published annually in the form of the statistical abstracts of 
the British Empire ; and to the mass of miscellaneous statistics 
furnished from time to time to Parliament. Dr. Mouat was of 
opinion that the time had not yet arrived for the scientific classi- 
fication of statistics, and he suggested for con‘-ideration a more 
simple form under four heads, vi/., (i) Territory and Popula- 
tion ; {2) Revenue and Commerce ; (3) I.aw's and Government ; 
and (4) Miscellaneous Statistics, containing all that cannot be 
grouped under any of those heads. The Demographic Congress 
was entirely devoted to the cousulcration of questions of popvila- 
li >11 in the aggregate, or the natural history of society, as ilis 
linguiUied from physiology— births, deaths, marriages, migra- 
tions, &c. 

The 7 / WiW a few weeks ago gave prominence to some f a. (s 
showing the highly electrical condition of the atmosi)here in 
Canada during the fine diy w inter there. A letter from Mr. 
A. 11 . McNab, of Teignmouth, in the If^eslern Timts of Decem- 
ber 17, wall show that similar conditions exist in Kngland 
(luring similar w'cathcr. He says : — “ About 7*45 
h'riday 1 was crossing Shaldon Bridge from the Teignmoiitii 
side, and immediately after passing the ‘drawbridge’ 1 wrsr 
much surprised to find botli sides of the bridge illuminated 
certain regular distances wdth pale blueish lights resembling fhek- 
ering lamps. My first impression was that, owing to the den- ■ 
fog that prevailed, snne sort of lamps had been placed on i).t‘ 
bridge as a warning for tlie boats and barges passing up and 
d »w n the river, but on coming to the first iron upright in the 
bridge railing I at once came to the conclusion that the light w.as 
electrical, f(jr each point of iron had a flame of about tw'o inch('^ 
ill height, c >mpo .ed of electric sparks issuing from it, accoi ) 
panied by a hissing siund resembling that caused by the e^ca,io 
of gas from unlighted burners, and all the iron jioinfes along the 
bridge w ere similarly illuminated, producing a mo t charming 
cflcct. The point of the umbrella which I carried was al > 
emitting a light, and when moved about produced sparkh rini 
sound. When I was midw’ay across the bridge a passcngi*/ 
suddenly appeared in the fog and called out to me, ‘ Sir, yo.ir 
umbrella has a light on the end of it.’ Tlis surprise, howcNcr, 
was not lessened when I informed him that his owm uiuhrel..i 
had the same. So far as I observed the phenomenon wjs 
entirely confined to the bridge, and on my return some tunc 
after it had entirely disappeared. Perhaps the large amomit ('f 
iron in the bridge may have something to do with it.” 

The mission of Sergeant Jennings, of the United Stal< s 
Signal Corps, has not been quite fruitless in Paris. A s nt ol 
weather indicator his been placed, by order of the Prefect of 
the Seine, at the doors of the Luxembourg Palace; othcr-^ wiP, 
it is said, be very shortly installed in several places of Paris, 

As No. I of “ Dimmock’s Special Bibliography ” (Cambridge, 
Mass.) we have received a descriptive list, arranged according lo 
date, of the Entomological Writings of Prof. John L. Lc C.>nie, 
compiled by Mr. S. Henshaw. There are 150 entries, and the 
list seems compiled with great care and must prove useful to 
entomologists. 
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ABSORPTION OF WATER BY THE LEA FES 
OF PLANTS 

*T'HE experiments of Boussingault, referred to in Nature, 
vol. xviii. p. 672, find a fitting sequel in those of the Uev. G. 
Henslow, detailed in a paper read before the Liiinean Society 
on November 7. Although gardeners universally maintain that 
growing plants have the power of absorbing water through their 
leaves, both in the liquid and tlie gaseous form, in addition to 
the power of suction through the roots, yet the contrary theory 
has been in favour during recent years among vegetable physio- 
logists. 'I'he first recorded experiments of any value on the 
subiect w'ere about the year 1727, by Halcs,^ as described in his 
“Statical Essays;” the conclusion to which he came being 
that “ it is very probable that rain and dew are imbibed by 
vegetables, especially in dry seasons.” This result was con* 
tirmed by Bonnet in 1753. A centui*}' later, however, in 1857, 
Duchartre, experimenting on 'the absorptive jx)wer of plants, 
came, after considerable wavering, to the conclusion that rain and 
dew' are not absorbed by the leaves of plants. I'his opinion 
Ins been, with but little exception, held by all jdiysiologists 
during the last twenty years, notably by De Candolle and Sachs ; 
the explanation offered of the fact that* withered plants revive 
when jdaced in moist air or when the leaves are moistened, being 
that trans])iration is thus stopped, or is more than counter- 
balanced by the root -absorption. In his “ Text-book of 

Botany” (English edition, p. 613), Sachs says: — “When 
land-plants wither on a hot day, and revive again in the evening, 
this is the result of diminished transpiration with the decrea-.e of 
temperature and increase of the moisture in the air in the evening, 
the activity of the roots continuing ; not of any absorption of 
a(;ueous vapour or dew through the leaves. Rain again revives 
withered plants, not by penetrating the leaves, but by moi tening 
them, ancl thus hindering further transpiration, and conveying 
water to the roots, which they then conduct to the leaves.” 
McNal) lias, however, proved that lea\es do transpire, e\cn in a 
moist atmosphere, pro\ided thej are exposed to the action of 
lijjht. 

The results of Mr. Ileiisljw’s experiments, extending over 
.‘•cveral years, are altogether in accordance with tho^cof Boussin- 
gault, and may he considered to set the question of the ab- 
■-orbeiit power of the leaves of plants completely at le-.t. 'Die 
following arc tlie chief conclusions arrived at : — I. The absorp- 
tion of water by internotlc-.. 'File experiment consisted of wrap- 
ping up one or more internodcs of herbaceous plant-, in saturated 
Motting-]iaper and in noticing the eficcts. As a rule the leaves 
0:1 the shoots rapidly perished, showing that transpiration was 
too great for the supply. The stem-, how'ever, kept fresh for 
difterent jieriods up to six weeks. 2. Absoiption by leases, to 
-ee how far they could balance transpiration in others on the 
same shoot. The general result is that as long as the leaves 
remain gi-eeii and frcali in or on w’ater, they act as absorbents, but 
that the leaves in air keep fre-hor w ither according as the supply 
equals or falls short of the demand. 3. To test how far leaves on 
a shoot can nourish low*er ones on the same shoot. It ajipears 
that it is quite immaterial to plants wdiether they be supplied 
from \y iter by the absorbing leaves being above or below* those 
transpiring. Water flows in either direction equally well. 4. 
Ecaves floating on water. It was found that one part of a leaf 
can nourish another part for various periods, though the edges 
cut of water died first. 5. Absorption of dew. A^long scries of 
cut leaves and shoots W'ere gathered at 4 P. m., then exposed to 
sun and w iiid for three hours, then carefully w ei'rhed and expo-ed 
all night to dew. At 7.30A.M., after having been dried, they 
w erew'eighed again, and all had gained weight and quite recovered 
their freshness, proving that slightly wetted detached portions 
do absorb dew. 6. Imitation dew. Like results f(dlowed from 
using the “spray,” by which clew could be exactly imitated. 7. 
Plants grow ing in pots and of which the earth >va.s not watered, 
were kcjit alive by the ends of one or more .shoots being placed 
ill water; e.g.^ Mimulus moschatus not only grew vi^/orously 
and developed axillary buds into shoots, but even blo.s.somed. 

By these interesting experiments the physiological botanist is 
apin placed in harmony with the gardener who syringes his 
]>Unts, not merely for the purpose of washing off dust and in- 
.sect.s, but in order to facilitate the actual absorption of water 
by the surface ; and with the field botanist, who sprinkles the 
plants in his vasculum w’ith water to keep them fresh till he 

pp. 5*5-531, Sachs gives an admirable 
^ ^he great service rendered to the progress cf botanical science by 

« researches of this eminent botanist and physic.st. 


reaches home. The fact which now seems established beyond 
all doubt by the observations of Darwin and others, that certain 
plants have the power of absorbing through their leaves and 
digesting the remains of animal substances, also implies, as a 
necessary corollary, the absorbent pow'er of leaves for ccitaiii 
liquid or gaseous substances. In connection wdth Ibis subject 
sufficient attention has j^irhaps not been attracted to the observa- 
tions of Prof. Calderon, as detailed in a paper printed at Madrid, 
in English (1877), entitled, “Considerations on Vegetable Nutri- 
tion.” ^ Calderon’s statements — which, how ever, require at pre- 
sent to be confirmed by other observers — are to the effect that 
plants have the power of absorbing the nitrogenous organic 
matter which is constantly floating in the air, and that, if air be 
deprived of all organic matter, it i.s unable to sustain vegetable 
life, all the physiological functions of plants being then sus- 
pended. A, \V. B. 


UNDERTONES 

'T'HESE formed the subject of a lecture delivered by Ilcr^ 
Auerbach before the meeting of Naturalists at Cas-e^ 
this year. 

The term “undertones,” he pointed out, is an extension of 
the nomenclature which denotes certain accompanying tones of 
a given note “ overtones.” Undertones may be observed in the 
following way: — If a struck tuning-fork be set on a soimd- 
1 board, a tone i- heard sounding strongly, which before wa. 
little perceptible. 'Fhe stem of the fork makes longitudinal vibra- 
tions, which, by action on the i-ounding-board (a very thin one), 
I generate transverse vibration*-, and these sjiread over the large 
I surface of the plate. Should the tone of the board only difler 
in intensity from that of the fork, the vibrations executed by the 
I stem of the tiuiing-fi.rk must be small ; it is otherwise, how'cvcr, 
I when the vibrations exceed a certain amount. 

I Herr Auerbach demonstrated his ob.scrvation with a tuning* 
' fork giving the A of a violin, and so 435 vibrations per .second. 

I When he placed the vibrating fork firmly on a sonud-board, tlie 
tone was heard distinctly at a di-taiice. When, however, he 
bi'ought the tuning-fork, struck very vigorously, into very light 
contact with the plate, there was lieard the lower octave of the 
fork’s tone. Willi other materials, which were not then at his 
I command, lie could jiroducc also the lower fifth of the lower 
I octave, and the lower fourth of this tone, />., the double 
octave of the fork’s tone. The vibration numbers of these 
resonance tone-* are i, A'c., of that of the tuning-fork’s 

1 tone, tlic rcsoiiance-toncs form the series of the harmonic 
I undejioncs. 

With regard to the mode of occurrence of these tones, Herr 
Auerbach said tliis : “To prove to you, first of all, that tlie 
strength of the \ ibrations is the fundamental condition of the 
' phenomenon, 1 will once more make the cx|)criment, and con- 
tinue it longer. You heard first, again, the lower octave ; but 
then the tone sprang over into the liiglicr, so that it became 
• identical with the prujier tone of the tuning-fork. Consider thi.^ 
re-ult along witli tlie fact that the vilirations of tlie fork rapidly 
diminish; remember, too, lliat it is only when the fork i. 
vigorously struck ancl liglitly jilaced on the plate that the uiuler- 
toncs occur, and you w ill see that the cause of the plicnomenou 
lies in the amplitiule of the vibrations.” 

I Herr Auerbach further supposes that tlic resonance- surface of 
the plate, being imjjcrfcctly elastic, follows the movement ■> of 
the stem of the fork immediately dow’iiwards indeed, but not up- 
wards ; an interval then occurs w hich only disappears on the next 
passage downwards of the stem. If the retardation be a small 
one, the plate, at the moment of meeting the stem a second time, 
has nearly com])leted a vibration. If, however, the retardation 
be great, the undertones arise (as the lecturer showed graphically) 
from the combination of the vibrations of the stem and the plate. 
The stem-end, i.e.^ in this latter case, i> no longer an uncondi- 
tionally free end, but its freedom is a periodic function of the 
I time, and this period is twice as great as that of the tuning-forJ. 

I vibrations. “ That the undertones arise in con'-eqncnrc of in- 
I ternal friction, was easy to see h priori: what the cxjieriincnti 
I have shown and explained is the interesting fact, that precisely 
the harmonic undertones are produced ; that is a consequence of 
the fact that the resonance is the action of a periodic force, and 
so, in a certain sense, a discontinuous phenomenon, otherwise 
the undertones must form a continuous series, which is not the 
case.” 

See XAtt'RK, vol. XV. r- '08. 
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“ It is obvious,” lie continues, “ that the description given of 
the phenomenon is incomplete, for ductility, elasticity, variation 
of the resonance-plate, &c., co-operate to produce a more com- 
plicated phenomenon. I have tried a great many materials for 
undertones, and found that they fall, in this respect, into three 
groups. In the middle stand those materials which furnish 
undertones, that is, the great majority of all substances in general. 
On the one side are tho'-e substances which, as soon as the vibra- 
tions are pretty strong, give no re'-onance-tones, but merely an 
indeterminate noise ; to this group belong rolled plate metal and 
most hinds of glass. On the other side are those su])stances 


whichj however strong the vibrations, always give the tone of 
the tuning-fork. I have found only one example of this, vir;, 
the wood of mountain fir, in thin polished plates. It was 
natural to try the belly of a violin, which is mostly made of fir- 
wood, for undertones, and in this way form an idea as to the 
elasticity of the wood, on which the excellence of the instrument 
greatly depends. From the German violins I have examined, I 
have always obtained undertones ; from the few authentic Italian 
violins accessible to me I obtained, on the other hand, always 
the original tone. But I acknowledge that more abundant 
material is necessary for a decision of this question.” 


THE DISRUPTIVE DTSCHARGE OF ELEC- 
TRICITY^ 

means of tlie following method we have been able to in- 
^ vestigatc the laws of the disruptive discharge of electricity 
of high potential — a subject of investigation wliich is tlie com- 
plement of lliat in which J)rs. Warren de la Rue and Miillcr 
have been simultaneously engaged. In making these experiments 
I have had the able co-operation in succession of Messrs. 
Salvesen, Connor, Stewart, Simpson, and Playfair. 

The method essentially consists in connecting the prime con- 
ductor of the Holtz machine, not with the electrometer directly, 
but w ith an insulated spherical ball placed at some distance from 
an equal spherical ball, the latter being connected with the 
electrometer. The woodcut represents, m sifu^ the apparatus 
which w’as used in the case of the gases. The receiver of the 
air-pump, which has a rod capable of moving air-tight, was 
attached to one of the conductors of the Holtz machine in such 
a manner that the conductor and the rod formed one conducting 


system. Projecting from the plate of the air-pump was a short 
metal rod, wliich formed one conductor with the metallic parts 
of the air-pump, and, by means of a wire, with the uninsulated 
conductor of the Holtz machine. Electrodes of various forms 
w’erc made to screw on to the ends of the rods. Of the two in- 
sulated brass balls one, A, was fixed ; the other, b, could be 
moved along the connecting board. The wire joining a to the 
collar of the receiver is insulated with gutta-percha. The elec- 
trometer in connection wdth n is one of Sir W. Thomson's 
divided ring reflecting electrometers. 

When the potential of A is raised by driving the machine, the 
potential of B is also raised, and this goes on until a discharge 
takes place between the electrodes inside the receiver. Hence 
the maximum deflection of the spot of light from zero is an in- 
dication of the difference of potential of the two surfaces between 
which the spark passed immediately before the discharge. By 
breaking the contact between the conductors of the Holtz 
machine before beginning to turn the uheel, and, by turning 
slowly and uniformly, we were aide to make the image of the 



wire move up continuously, and to be at rest at the instant of 
discharge. After the discharge took place the image fell back 
to zero, or a point near zero. We always noted the position 
taken up by the image when the conductor of the machine was 
completely d ischa rged . 

The fort e resisting the deflection of the mirror is the action of 
two external magnets upon several small magnets fixed to the 
back of the mirror." 

One great merit of our method is the rapidity with which 
observations can be made. Three readings were in general 
taken for each entry. I'he mean of these is very probably free 
From any error due to accidental variations in the passage of the 
>park. An extensive scries of observations have been printed 

* Abstract by the author of thesis for D.Sc. and other papers printed in 
he recently issued part of the Transactions of the Roy.'il Society of 
l^dinburgh. By Alexander Macfarlane, M.A., D.Sc. 

* Our results were reduced to absolute measure by means of the abso- 
lute electrometer represented on the table. 


in full in the Transactions of the Royal Society of Edinburgh, 
The following are the more important re.sults : — 

A .spark was taken through air between plates at a constant 
distance, and the distance between the balls A and n varied. 
Let V denote the induced potential, and r the distance bctw'ocn 
the centres of A and ii ; then the experimental curve obtamerl 
.satisfies the equation — 

V - 6o8ir " ^ -42*26 

for values of r greater than 24 centimetres f'but for less values 
of r the function requires to be corrected by being multi j>lied 
by— 

•524 -f *02^. 

Sparks were taken through air at the atmospheric pressure 
between parallel metal disks of 4 inches diameter for distances 
up to 1*2 centimetres. The function for V, the difference of 
potential in terms of the length of the spark is — 

V = 66*94 V{ + '205fJ, 
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he equation of a hyperbola whose semi-transverse axis is *1025 
:enti metres, and semi-conjugate axis 6*8623 C.G.S. units, 
i'lom the above equation we infer that — 

^ = 66*94 V I I + *205 i I 

here ^ denotes the electrostatic force ; from which it is evi- 
.lent that as s becomes smaller A’ becomes greater. A similar 
i;urve w'as obtained when hydrogen was substituted for air. 

When the disks were heated before taking the sparks, the 
curve obtained satisfies the equation — 

F = 87*04? - 19*56?=, 

El parabola, from which we deduce — 

A = 87*04 - 19*56?. 

It was found that when the capacity of the charged conductor 
was changed, the difference of potential required to produce a 
spark remained constant. 

When the discharge was continued so as to keep the spot of 
light at a fixed deflection, the reading was always Ics^ than for 
the corresponding single discharge, but the curves were similar. 

Readings were taken of the difference of potential required to 
produce a *5 centimetre spark through air at different pressures 
from the atmospheric to 20 mm. They give — 

r = *0458 \/{ /= + 203/ I 
s\ here / denotes the pressure in millimetres of mercury. 

The electric strengths of several gases were determined by 
comparing the differences of potential recjuired to pass a *5 
centimetre spark through the gas at the atmospheric pressure. 


Electric SriiKNGTH. 


Similar phenomena were observed in paraffin oil, excepting 
that the gas bubbles produced were generally attracted to the 
positive surface. 

We observed the differences of potential required to pass a 
spark through paraffin oil and oil of turpentine between plates 
for distances up to *5 cm. It was imposNible to observe for 
greater distances, as our insulated wire allowed the charge to 
escape. For paraffin oil, 

750 ? - IS ; 

therefore. A* =» 750. 

The above has not been reduced to absolute measure. Huts 
A is constant in the case of the liquid'?, but variable in the ca> e 
of the gases. 

Electric Strength of Liquid Ditlectrics 

Air I 

Paraffin Oil (kind used for burning) 4 

Oil of Turpentine 3*7 

Sparks were taken between two platinum wdres placed at 
right angles to one another. When one of the wires was heated 
by a voltaic current the electrometer deflection was diminished 
by about one-fourth of its amount. 

We have abo investigated the effect upon the electric spark of 
heating the air round the disks, the pressure being kept con- 
stant. The deflections of the electrometer for a constant spark 
for temperatures from 20° C. to 280*^ C. indicate a curve which 
slopes down gradually as the temperature is increased, while 
the deflections during cooling give a curve which is somewhat 
lower at the lower temperatures. 

These experiments were made in Prof. Tait’s laboratory, to 
whom we are indebted, not only for the use of apparatus, but 
also for ever ready advice. 


Dielectric. 

Macfarlar.c. 

De la Rue and 
Miillcr. j 

j Faraday. 

Air 

I 

I 

1 

1 I 

Carbonic Acid ... 

•95 

I *06 

•91 

Oxygen 

‘93 1 

I 

*71 

Hydrogen... 

•63 1 

*54 ; 

•53 

Coal Gas ... ... 

•93 j 

- 1 

•71 


“Electric strength" is the term used by Prof, Clerk-Maxwell 
to denote the phy.sical constant in question. I have added, for 
the sake of comparison, values deduced from the results of 
De la Rue and Muller and of Faraday, but the ratios given do 
not strictly give the relative electric strength, but the ratio of the 
lengths of spark when the difference of potential is kept constant. 

The difference of potential required to produce a spark 
between two spherical balls is approximately proportional tc 
the square root of the length of the spark. This we have veri- 
fied up to 15 cm. 

On proceeding to investigate the discharge through insulating 
liquids, we first took up oil of turpentine. The liquid was placed 
in a glass jar of 7 inches diameter and 5 inches height. A screw 
l>assing through the bottom of the jar served to fix the lower 
electrode, and also to afford conducting connection with the 
earth. We observed four modes of discharge i by means of 
threads of solid particles, by motion of the liquid, by a dis- 
ruptive discharge, and by motion of gns bubbles. When a 
chain W'as formed the index of the electrometer behaved as if a 
current were passing. The discharge, when sufficiently great, 
broke the thread and turned into a spark. The liquid w' as more 
easily set in motion when its surface w as not much higher than 
the upi^er plate. The bubbles of gas appeared to be formed by 
the passing of the spark. They were always attracted to the 
negative electrode. When the electrification was neutralised 
they of e mrse adhered to the under surface of the upper disk ; 
when the disk was electrified negatively they still adhered : when 
positively they were repelled so as as to remain suspended in the 
liquid or to adhere to the lower electrode, according to the 
gnrealer or Jess distance between the electrodes. At a dimin- 
ished ]>re-sure the bubbles produced at the upper surface were 
effect the di'-charge by carrying the electricity with 
them to the negative electrode. I'he fact that it is possible 
electrified bubldes to descend and pro- 

anno/? rlu impinging on the lower surface 

• 1 pears to throw some light upon the nature of lightning balls. 


SCIENTIFIC SERIALS 

Annalen dcr Physik und Chemie^ No. 10. — The loss of electricity 
by an insulated charged body in rarefied gas in an envelope that 
has conductive connection with the earth is here stated by Herr 
Narr to be due to two processes distinct in time and intensity, 
the first, one of outflow', rapid and intense, the other, one of 
dispersion, slow and w eak. The intensity of the former increases 
with decrea'^ing density of each of the gases used (COq air and 
H), and also on substituting one gas for the other in the order 
just given, the dendiy remaining constant. These differences 
betwreen the gases decrease with the density, and in vacuum fal 
within the limits of errors of observation. In discussing these 
results, Herr Narr is led to re ard the conden-cd layer of gas on 
the conducting system as an insulator, not as a conductor,^ — Dr. 
Holz find-^ that the specific magnetism of magnetic ironstone is 
the ^eatest of all magnetic substances hitherto examined. Its 
maximum permanent magnetism is nearly as great, and partly 
greater than that of steel as hard as glass. Its permanent magnetism 
is sooner removed in demagnetisation with the same external 
forces than that of steel, &c. — Dr. Strouhal enunciates the laws 
of a mode of sound-production not much studied hitherto, that, 
viz., of rapid swinging of a rod, a blade, or the like, in air, or 
the passage of air-currents over strong w'ires or sharp edges, &c, 
— Herr Braun contributes a long and [interesting paper on the 
development of electricity as equivalent of chemical processes. — 
Herr Koch demonstrates the applicability of the method of deter- 
mining coffiicients of elasticity from the bending of .short bars 
supported at the tw'o ends, the sinking in the middle being mea- 
sured by means of Newton’s interference-band-, and he suggests 
a more thorough investigation of the ela.sticity of crystals, by the 
improved means he describes. — Some remarks on the atomic 
weight of antimony, with reference to Cooke’s recent research, 
are communicated by Herr Schneider, 

American yournal of Science and Arts, November. — In the 
opening paper Prof. Dana considers the value of some distinc- 
tive characters generally accepted in defining certain kinds of 
rocks, as, “older and younger,*’ foliated or not, and jiorphy- 
ritic structure ; showing them to be often trivial and inapplicable. 
— With regard to the relative agency of glaciers and sub-glacial 
streams in the crovion of valleys, Prof. Miles considers that the 
streams are of primary importance in working in advance of 
the ice in deepening and enlarging these valleys, and that the 
glaciers abrade, modify, and reduce the prominent portions left 
by the streams, and give them the well-known glaciated sur- 
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faces.— »Prof. Holden dc'cribes certain cloud-shaped forms 
(obscuring the smaller forms of Janssen) observed on the sun’s 
disc on September 16, and cites a like observation made by 
Prof. Langley, in 1873, who thinks the effect chiefly due to our 
own atmosphere, while disposed to admit the possibility of some 
obscuration in the sun itself. — A pseudomorph after anorthite, 
from Franklin, New Jersey, is described by Prof. Roepper; 
and Prof. Verrill gives an account of recent additions to marine 
fauna of the cast coast of North America. — There is also a 
notice of Edison’s sonorous voltameter. — Prof. Marsh’s import- 
ant contribution on the principal characters of American Jurassic 
dino‘«aur5 has been previously referred to in these columns. 

Morpholo^^isches yahrbuch, vol. iv., Part 3. — Studies on the 
innervation of the hair-bulbs of domestic animals, by R. Bormel, 
70 pages, 3 plates, — On GloUium qrtadrijidumt a new genus of 
IVoti^ta, by N. Sorokin. — The development of the knee-joint 
in man, u ith remarks on the joints in general, and the knee- 
joints of vertebrates, by A. Bernays. — The skeleton of the 
Alcyonaria, by G. von Koch, including a minute description of 
the skeleton in each genus, a general account of it, and a new 
systematic arrangement, 33 pages, with 2 plates. — C. Hasse con- 
tinues his studies on fos'^il vertebra; ; this part is devoted to their 
histology, and is illustrated by 4 plates. 

Zeitschrift fiir icisi'enschaftliche Zoolo^icy vol. xxxi. Part 2. — 
Contribution on the Julidic, by E, Voges, dealing very consider- 
ably with the tracheal system and its development. There are 
descriptions of many new species of Julus, Spirostreptus, and 
.Spirobolus ; 68 page'?, 3 platC';.— On the development of the 
blastoderm and the germinal layers in insects, by N. Bobretzky, 
with figures chiefly of Porthesia chrysorr/ura . — On the genus 
Brisinga, by H. Ludwig. — On Aspidura, a mesozoic genus of 
ophiurid, by Hans I’ohlig. — On the structure and development 
of sponges. Part 5, by F. E. Schulze ; another most valuable 
contribution, the author having now completely followed the 
development of Sycandra rafhanusj 34 page^, with 2 beautiful 
plates. 

Parts 3 and 4 in one. — On the cerebral sulci in Ungulata, by 
Julius Krueg ; the paper deals very largely wdth the ftetal deve- 
lopment of the convolutions, 50 pages, 4 plates. — Contributions 
to the anatomy of Ophiurans, by Hubert I.udwig, treating espe- 
cially on the skeleton of arm and mouth, and the sexual organs, 
50 pages, 4 plates. — On the generative organs oiAsterina gibbosa^ 
by Hubert Ludwig, I plate. — An account of the anatomy of 
Magelona, an intere.sting form, by Dr. \V. C. McIntosh, of St. 
Andrews ; translated from English for the journal, 72 page?;, 10 
plates.— On some cases of parasitism among Infusoria, by J, 
van Rees. — Brief notes on the development of Anodon, by C. 
.Schierholz. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, December 12. — “The Magic Mirror of 
Japan,” Part l, by Professors W. E. Ayrton and John Perry, 
the Imperial College of Engineering, Japan. Communicated 
by William Spottiswoode, M.A., Treas. R.S., &c. 

The President stated that Prof. Ayrton had agreed to give, 
in the Friday evening discourse on January 24, at the Royal 
Institution, a full account of Japanese mirrors, so that on the 
present occasion he understood the authors of the paper merely 
proposed to enter very shortly into the subject. 

Prof. Ayrton commenced by remarking that mirrors in Japan 
held a very high position, and constituted the most prominent 
feature in the Japanese temples, taking the place of the cross in 
Roman Catholic countries, and that the princii)al mirror in the 
Imperial Palace ranked higher than even the Emperor himself. 
He referred to the important place the mirror held in the very 
limited furniture of a Japanese household; to the respect at- 
tached to it by the women, and to the fact that while the sword 
was considered as “the soul of the samurai ” (or two-sworded 
class) the mirror was looked on as “the soul of the woman.” 
He next showed experimentally the so-called magic property pos- 
«es.‘^^ed by certain rare bronze mirrors, sold by the Chinese at about 
tw enty times the cost of the ordinary mirrors of that country, 
and which consisted in these mirrors being able to reflect from 
their smooth poli'-hed faces the raised patterns of bird.s, flowers, 
dragons, or Chinese letters with which their backs were adorned. 
He slated that he had found this property to be possessed by a 
very .small percentage of the Japanese mirrors which he had 


experimented on, but that its existence was quite unknown to 
the people of that country. The phenomenon had been known 
in China for centuries, and that, therefore, while he show ed it 
experimentally to the Fellows, he did so in ca.se there might he 
some there who had never seen it, in con:-equenceof these magic 
mirrors being rare ; but he desired it to be remembered that it 
was not the phenomenon itself but the explanation of it n* hich 
he had the honour of bringing before them as new. 

After citing all the possible w^ays in which this curious reflect- 
ing power could be accounted for, and referring ta a number of 
printed notices that had at various times appeared of the magic 
mirror, the majority of which were accompanied with a thc'-reli- 
cal explanation, he remarked that as the authors had apparently 
not made direct experiments with the mirror itself to elucidate 
the cause of the phenomenon, but rather to have satisfied them- 
.selves wdth endeavouring to find out how it could be reprodviced 
in Europe, it was not to be W'ondercd at that many of the fug- 
gc.sted possible explanations were very far from the truth. Up 
to the present time, he believed, the idea of inequality of density 
of the surface of the metal mirror produced naturally in co(>ling, 
or in the .supposed process of stamping, seemed to have found 
most favour in the West, w’hile the belief that this variatioii in 
density arose from trickery on the part of the maker wa^ ihe 
view' entertained in China. Sir David Brewster and Sir Charle- 
Wheatstone, on the other hand, who aLo thought that trickery 
was the explanation, believed the artifice to consist in the maker 
skilfully scratching on the face of the mirror, before poli.^hing, 
lines exactly corresponding with the pattern on the back. 

Prof. Ayrton next described what was the explanation ot thi. 
phenomenon his experiments, made during the winter of 1877 7N. 
had led him to, viz., that there existed extremely slight ifcgu- 
larities in the curvature of the polished surface (quite invisible.' i • 
direct \ ision), of such a nature that the thicker parts, correspoiuhng, 
of course, with the raided patterns cn the back, were flatter than 
the remaining convex surface, so that there was less dispei "ion 
of light from the thick portion than from the thinner. He 
then described one of a series of diagrams illustrating variou- 
experimental arrangements of convergent and divergent b^ams 
of light which the authors had availed themselves of, and tiu* 
use of which constituted, he .said, the cs.sence of the system '■'f 
investigation employed by IVof. Perry and himself, and he c\' 
plained that if his theory of the phenomenon w’as correct, ihcii 
jdacing the screen, on which the reflection of the light from th<" 
Japanese mirror was cast, in a certain position, the phenomeni'ji 
ought to disappear^ and again putting the screen in another p i- 
tion, the idienomenon ought to be im cried : that is, imstead cf 1 
bright image on a dark ground, which hitherto had alone betrx 
what has been observed by previoii*- investigators, a dark iinagv* 
of the pattern on a bright ground ought to appear. This di -a] - 
pearance and absolute inversion of the phenomenon he saiil he 
had found to actually take place, but that he was compelled 1 rou 
want of time to leave the experimental exhibition of it for tlie 
Royal Institution. Various other facts, such as the necessity 
holding the screen rather near, but not very near, the mirrji 
when ordinary sunlight without lenses was cmidoyed, wa"?, iiko 
the inversion phenomenon just referred to, showm to be explain- 
able only on the inequality of curvature tlieory, and not on tie 
inequality of density theory. 

The next question that arose w’as how wa.s this inequality of 
curvature produced ? 'bhis w’as explained to be due to the method 
employed by the Japanese for making tlie face of the mirrors 
convex, which method had hitherto been quite unknown to 
foreigners, but which Prof. Ayrton had, after much trouble, 
found to consist in scratching the face while cold with a fncgtS\ 
or “distorting rod.” During the operation the mirrors became 
visibly concave, but, receiving a “buckle,” sprung back again 
so as to become convex wflien the pressure of the rod was re* 
removed. The thicker parts of the^e magic mirrors yielded levs 
under the pressure, were made therefore less concave when 
under the rod, and sprung back les*:, or became less convex, 
when the pre.sbure of the rod had been removed. He then 
showed how this explained the fact discovered by Prof. Atkin- 
son, of the Imperial University, Japan, in 1877, that a small 
scratch made on the back of a mirror with a blunt nail, although 
producing apparently no effect on the other side, became never- 
theless visible as a bright line on the screen when a light wa,s 
reflected from the mirror. 

Prof. Ayrton concluded by remarking that while the Jajpaiic.«e 
knew' nothing of the so-called magic phenomenon that formed 
the subject of the paper that evening, he had ascertained that 
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they used another property for their priestcraft, but the 
account of this he would reserve for the lecture at the Royal 
Institution. j 

“On the Torsional Strain which remains in a Glass Fibre 
after Release from Twisting Stress," by J, Hopkinson, D.Sc., 
F.R.S. It has long been known that if a wire of metal 
or fibre of glass be for a time twisted, and be then rC' 
leased, it will not at once return to its initial position, but 
will exhibit a gradually decreasing torsion in the direction of 
the impressed twist. The best method of approximating to an 
cxpi'es‘‘ion of the facts has been given by Boltzmann (“ Akad. 
der Wissensch. zu Wien,” 1874). He rests his theory upon the 
asmmption that a stress acting for a short time will leave after 
it has ceased a strain which decreases in amount as time elapses, 
and that the principle of superposition is applicable to the«e 
strains, that is to say, that we may add the after effects of j 
stresses, whether simultaneous or successive. Boltzmann aUo 
finds that, if ^ (/) r be the strain at time t resulting from a 

twist lasting a very short time r, at time / = o, ^ (/) = - , 

^^here A is constant for moderate values of /, but decreases 
when ^ is very large or very small. A year ago I made a few 
experiments on a glass fibre, which showed a deviation from 
U ^Itznianii’s law. 

The glasi fibre examined was about 20 inches in length. 
The glass from which it was drawn W'as composed of silica, 
soda, and lime — in fact, was glass No. 1 of my paper on 
“Residual Change of the Leyden Jar” (PM, Tram., 1877). 
Li all cases the twist given was one complete revolution. The 
'flection at any time was determined by the position on a scale 
( ! the image of a wire before a lamp, formed by reflection from 
a light concave mirror, as in Sir W. Thomson’s galvanometers 
r.' d quadrant electrometer. The extremities of the fibre were 
h 'ld in clamps of cork ; in the first attempts the upper clamp 
1 as not disturbed during the experiment, and the upper extre- 
’ ity of the fibre was assumed to be fixed ; the mirror also was 
rtached to the lower clamp. This arrangement was unsatis- 
i.’ctory, as one could not be certain that a part of the observed 
tcr-cffect was not due to the fibre twisting v ithin the clamps 
a’ld then sticking. The difficulty was easily avoided by employ- 
.Mig two mirrors, each cemented at n .single point to the glass 
tibre itself, one just below the upper clamp, the other just above 
’ Le lower clamp. The upper mirror merely served, by means of 
w ‘•ubsidiary lamp and scale, to bring back the part of the fibre 
Lo which it was attached to its initial position. The motion of 
’ho lower clamp was damped by attaching to it a vane dipping 
into a vessel of oil. The temperature of the room when the 
experiments were tried ranged from 13* C. to 13 ’8® C., and for 
the present purpose may be regarded as constant. The low’cr 
or reading scale bad forty divisions to the inch, and was distant 
f''om the glass fibre and mirror 38I inches. Sufficient time 
elapsed between the experiments to allow all sign of change due 
lo after-effect of torsion to disappear. In all cases the fir^t line 
' f the table gives the time in minutes from release from torsion, 
;he second the deflection of the image from its initial po-ition in 
>calc divisions. 


ment from results for shorter time. Let Xi be the value of ip 
(T + /) - ^ (/), that is, the torsion at time /, when free, divided 
by the impressed twist measured in same unit ; we obtain the 
following tables of comparison ; — 

Results for T = 12 1 compared with those from T = 20. 

/ h 123457 

xt observ'cd ... 0-00979 871 758 697 648 612 55b 

calculated ... — 1070 950 880 830 780 730 

65 

212 
380 


Xi observed 
Xt calculated 


90 

174 

350 


120 

144 


589 

18 


Experiment VI. — Tw’isted for 121 minutes. 

v -v i X 2 3 4 5 

bcale divisions 191 170 148 136 126.^ 1194 


10S4 


Scale divisions 


10 15 30 65 90 120 5S9 

97 844 634 414 34 28 34 

The time was taken by ear from a clock beating seconds very 
distinctly. 

The first point to be ascertained from these results is 
whether or not the principle of superposition, assumed by Boltz- 
mann, holds for tor>ions of the magnitude here used. 

If the fibre be twisted for time T tl. rough angle X, then 
the tor.don at time i after release wdll be X (ip (T 4- /) - ip (f)] 
where ^ •' 

W = / ^ (/) .//. 

If now T = /, + /j +/j + . . . we may express the effect of 
in terms of several shorter twists by simply noticing 

A- 1+ + T)} = X ^ + {+(/+/,) -,(,(/+ + f,)| 

+{<'(< + /! + /,)-♦(/+ ^1+/',+^ +, &c.] 

Apply this to the preceding results, calculating each experi- 


10 IS 30 
497 433 325 
670 600 500 

The three last tables agree in indicating a large deviation from 
the principle of superposition, the actual effect being /fss than 
the sum of the separate effects of the periods of stress into which 
the actual period may be broken up. Kohlrausch finds the same 
to be the case for india-rubber, either greater torsions or longer 
durations give less after-effects than would be expected from 
smaller torsions and shorter period.s. 

The deviation from formula <p (0 = " 


to indicate 


the form <p (/) = « being less than, lut near to, unity. If 

a = o‘95 w e have a fairly satisfactory formula. 

/ x JA , _A 

At - A ^ 

In the following table the observed and calculated values of 
Xt when T = 121 arc compared, A' being taken as 0*032. 


where A' when T = I2i. 


/ 

i 

I 

2 

3 

4 

5 

7 

Xt observed 

0*00979 

871 

758 

697 

648 

612 

556 

Xt calculated 

0-00976 

870 

755 

691 

643 

600 

550 

/ 

10 

IS 

30 

65 

90 

120 

589 

X f observed 

497 

433 

325 

212 

174 

144 

18 

Xt calculated . . 

493 

429 

320 

218 

176 

147 

42 


Taking the formula (p (0 — ^ these experiments give values 

of A ranging from 0*0017 to 0‘0022. Boltzmann for a fibre, 
probably of a quite different composition, gives numbers from 
which it follows that A = 0*0036. 

In my paper on “ Residual Change of the I.eyden Jar,” that 
subject is discussed in the same manner as Boltzmann discusses 
the after-effect of torsion on a fibre, and it is worth remarking 
that the results of my experiments can be roughly expressed by a 

A 

formula in which ^ (0 = For glass No. 5 (soft crown) 

t* 

a = 0*65, whilst for No. 7 (light flint) it is greater ; but in the 
electrical experiment no sign of a definite deviation from the law 
of superposition was detected. 

Geological Society, November 20. — K, Etheridge, F.R.S. , 
vice president, in the chair. — Rev, James Crompton and John 
Dennis Paul were elected Fellows. — The following communica- 
tions w’ere read : — On the upper greensand coral fnuna of 
Haldon, Devonshire, by Prof. P. Martin Duncan, F.R.S, The 
author in this paper stated that since the publication of his 
supplement to the British fo.'^sil corals, ]aiblished by the 
Palaeontographical Society, several new corals Iiave been ob- 
tained at Haldon by Mr. Vicary, of Exeter. Tw’ehc additional 
species w ere noticed, of wdiich ten were new. I'his brings the 
total number of species in the Haldon Greensand up to twenty - 
one. The new species are thus distributed ; — A/>orosa : Oculi- 
nidae (i), Astracid® (3), Fungidac (5); Perfoi-ata : Turbinari® 
(2) ; Tabulaia (i). The paper concluded with remarks on the 
genera and species represented, from which it appeared that the 
coral fauna of Haldon is the northern expression of that of the 
French and Central European deposits, which are the equivalents 
of the Briiish upper greensand. I'he Haldon deposit was 
formed in shallow water, and the corals f'^rew upon tin- rolled 
d^ris of the age. — Notes on PUurodon ajjnns, sp. ined., Agassiz, 
and description of three spines of cestracionts from the low er 
coal-mea-urec, byj, W. Davis, F.G.S. — On the di'tribu'ion of 
boulders by other agencies than that of icebergs, by C. E. 
Austin, C.E., F.G.S. 

December 4. — Henry Clifton Sorby, F.R.S., president, in 
the chair. — Kev. William H. Allen, Geoi^e Grey Butler, 
John Dixon, Rev. William Downes, B.A., Joseph Drew, 
M.D., Arthur Tom Metcalfe, E. P. Monckton, M.A., 
Albert J. Mott, Philip Lutlcy Sclater, Ph.D., F.R.S., 
William Hobbs Shrubsole, and Alexander Thuey, were elected 
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Fellows of the Society. — The follo^\ing communications were 
read: — On some mica*t^ap^ from the Kendal and Sedbergh 
districts^ by Prof, T. G. llonney, F.R.S., and F. T. S. Hough- 
ton, B.A. The rocks described by the authors are mapped by 
the Geological Survey on quarter sheets gS N.E., gS S.E., and 
97 N.W., and in parts briefly mentioned in the accompanying 
memoirs, under the generic name mica-trap. Seventeen examples 
are de'^cribed macroscopically and microscopically, and of eight 
chemical analyses are given. It appears better to call one a 
porphyrite and two diorites (micaceous varieties). 'J'hc re- 
mainder arc all characterised by abundance of mica (biotite). 
Augite also appears to have been generally a constituent ; but it 
lias almost invariably been re])l.iced by secondary products, 
calcitc, dolomite, viridite, &c. Three are crystalline in struc- 
ture; one of these is named minette, the others kersantite. The 
remaining eleven show a microcrystalline or cryptocrystalline 
base. It is proposed to call eight of them minettc-feisite, the 
rest kersantite -porphyrite. Thc'^c rocks commonly occur in 
rather narrow dykes ; they are intrusive in Sihiri.i'i strata, and, 
in the authors* opinion, are undoiilitcdly true igne )us rocks. — 
PJeistocene notes on the Cornish coast near Ikidstow, by 
W. A. F. Usshcr, F.G.S. In this paper the author described 
certain deposits seen in a small bay near St. Fnodock's chapel, 
and known as Daymcr Bay, and in section at Greenway cliffs. — 
fhe pleistocene history of Cornwall, by W. A. PI. Usshcr, 
F.(i.S. In the first part of this paper the author, from his own 
observations and the writings of other geologists, gave detailed 
descriptions of the various superficial deposits of Cornwall, as 
exposed in numerous coast-sections. In the st^cond part he dis- 
cussed the relative ages of these deposits, and puq) >‘'ed a classi- 
ficatim. 

Physical Society, Pecembci 14. — Pi of. W. G. Adams, 
jn-eddent, in the chair. — ^Ir. W. Glced and Mr. J. G. MefJregor 
were elected members of the Society. — Prof, (iiitliric re.ad a note 
by Mr. C. Boys on a condenser of variable capacity. This con- 
denser uas designed for nse in connection i\ith tlie Holt/ 
electrical machine to show the effect of condensation on the 
length of the spark. It consists of a test -tube coated externally 
uith tinfoil to form the inner armature and a glass tube inclosing 
the test-tube, and having its outer surface covered with tinfoil 
for the outer armature. The inner tube can be slid out or in 
along the length of the external tube, and the capacity thereby 
varied. Prof. Guthrie shovvctl that a spark from the Holt/ machine 
could by its means be gradually reduced. Prof. Macd mncl stated 
that he had for some years used a similar apparatus, the inner 
coating, however, being strong sulphuric acid. — Dr. O. J. Lodge 
exhibited a differential thermometer in which saturated water 
vapour takes the place of air or other gas. 'I'his application is 
based on the fact that the pressure of a saturated vapour in con- 
tact with its liquid depends only on the temperature. An ordi- 
nary cryopliorous answers the purpose when hchi so that tlic 
water occupies part of one bulb and a part of the stem next it ; 
the greater the length of the water column in the latter, that is, 
the more horizontal the cryophorous is held, the greafer the sensi- 
tiveness of the instrument. If, now, there be a difference of 
temperature between the two bulbs there will be a difference of 
]'>ressure in the vapour in their interiors, and the level of the 
•water will change until the pressure is cquilibriatcd. When 
both bulbs are at one temperature tlic water in lube and bulb is 
on a level. Unlike air thermometers, the sensitiveness does not 
depend on the size of the bulbs or tube, and there is no increaAC 
of volume of the vapour. Another form consists of a U-tube, 
w ith bulbs at the end of each arm, each bulb having some liquid 
and the bend of the tube containing a short column of it, or, for 
greater sensitiveness, a series of films across the tulie like dia- 
lihragms. This thermometer is found to be correct for tempera- 
tures below that of the ordinary temperature of the water and 
vapour, but inexact for high temperatures. With these latter the 
vapour tension is not the same throughout the tube, and distillation 
IS .set up. The instrument is a much more sensitive thermoscope 
than the air thermometer, and there is almost no limit to its 
sensitiveness to low temperatures. The radiation from the hand, 
licid .six inches from it, scn'-ibly affects it, as also docs the ladia- 
lion from a piece of ice. For class purpo.ses it is likely to be 
useful, from its simplicity and range of delicacy. — Mr. W. 
Clarke, CoopeFs Hill College, from a series of experiments 
which he is making on the surface-tension of liquid gases, by 
mean.s of their capillarity, gave the surface-tension of .sulphurous 
anhydride as 2*3 milligrammes per square millimetre at j 15’ C. 


^ Royal Microscopical Society, November 13. — Mr. H, J. 

Slack, president, in the chair, — A paper was read by lii. 

, Koyston Pigott on some further inquiry into tlie limits of micro- 
•-copic vision and the delusive application of Fraunhofer s 
ojitical law of vi'-ion, in the course of which he described 
numerous experiments to show that this well-known formula 
depends upon the laws of diffraction from rays reflected by 
bright discs or objects, but that it failed when apjdied to da’ k 
lines which w ere capable of being rendered visible far beyOnd 
the limits therein laid donii. The •-ubject nas illustrated bv 
numerous diagrams and by objects and apparatus exhibited i 1 
the room. — The President detailed the result of some recent 
experiments to determine the distance at which a human haii 
could be seen under various conditions by ordinary unassisted 
vision. — Mr. F. H. Wenham read a paper on the mcasuremeiil 
of the angle of aperture of olgcctives, in which he descrilied the 
method of measuring the true angle of aperture as distinguished 
from that of the angle of field with which it was conuuonly 
confused. — Mr. Heniy Davis read a jiaper on the pygidinm of 
insects, .showing the organ commonly known by this name 
had its representatives in the Neiiroptera, Gryllid.v, and other 
groups of insects, as w'ell as in the flea and lacewing fly. He 
gave reasons for regarding it as a special organ of ‘-ensation 
conveying to the insect an intimation of the ]iresenccof dangeroii . 
enemies. Some disciisdon ujion the subject took idace between 
Mr. C. .Stewart, Mr. Beck, Mr. Slack, and the author of the 
paper, — Some further communications arising out of correspond- 
ence with Mr. Bcdwell, w^re laid before the meeting by tlu* 
.Secretaries. — Three new Fellows were elected. 

Institution of Civil Engineers, Decemher 3. — Mr. Aber 
ncthy, vice-prcsiilent, in the eliair. — A paper was read on the 
heating and ventilating apparatus of the (Glasgow lbiivo’‘dtv, 
by Mr. Wilson W. l'hij)‘on, M. Inst. C.E. 

Vii:.N\A 

Imperial Academy of Sciences, October 17. — The fol- 
lowing among other papers were read : — Remarks on Stephan's 
fundamental formuLc of elcctrodyiianuc-', by Dr. Margulcs.— .V 
hypothesis on the physical state of the sun,’ by Prof. I’usci.l. — 
Light as a reagent, by Herr Bohalla. — On the ToiisUla aii I 
Jtiirsa by Dr. Ganghofner. 

October 24. — On a .simple aj)paralii^ for obtaining a c »n 
slant gas pres ure, by Dr. Hand]. — A contribution to thcdoetniK 
of conic sections in descrijitivc geometry, by Prof. ^Iiksic. - (J i 
meteorology of Alj)inc heights, by Dr. Hann. — On the fonna- 
tion of a space-curve of the fourth order, witli a double p^nl 
on a conic section. 

November 7. — On the Venus transit of Dccembei 6, iSS? ^ v 
Dr. Frie^ach. — Contribution to knowledge of internal friction » 
iron, by Herr Klemencic. — On the pitch of a tuning-fork in in 
incomj>re^siblc Ihiuid, by Prof. Kolacek. — Dclerniination » t 
orbit of the sixth comet of 1874. 
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ROBERT DICK OF THURSO 

Robert Dick, Baker of Thurso, Geologist and Botanist, 
By Samuel Smiles, LL.D. (London : John Murray, 
1878.) 

B leak and bare, flat and featureless, the county of 
Caithness lies apart at the far end of Scotland, 
separated on one side from the rest of the country by 
rugged mountains and girdled on the other sides by 
boisterous seas — an unlovely region of brown moor and 
black morass, partially redeemed to agriculture along 
the sea-board, but so swept by storm and salt-spray that 
trees will not grow, save in a few sheltered spots where 
they have been carefully screened. -The solitary moun- 
tain group of Morven and the Scarabins, visible from 
every quarter, lies at the far southern limit of the county, 
where it seems rather to be part of the uplands of Suther- 
land, to which indeed in structure it belongs. One 
redeeming feature, however, can be claimed for Caith- 
ness. It is one which compensates, or even more than 
compensates for the general monotony. The coast-line 
is almost everywhere formed by a range of mural prcci- I 
pices, rising here and there to heights of 200 and even 
300 feet above the waves. Huge massive quadrangular 
sea-stacks tower out of the water in advance of the main 
cliff. The sea, moreover, runs inland in innumerable 
deep dark clefts or ^^gyocs,” and is ever booming in the 
far recesses of caves that have been worn out of the 
solid rock by the chafing tides. 

The monotony of scenery corresponds with, and indeed 
depends upon, the sameness of rock underneath. From 
one end of the county to the other the same interminable 
dark-grey flagstones in gently undulating beds underlie 
the scanty soil and peaty morasses. It is these rocks too 
which, truncated by the sea, run out boldly into headland 
after headland, or retire into sheltered bays and there 
extend in reefs upon the shore. 

Over the wide Caithness plains the roads run in 
straight, unvaried lines for miles together. A curious con- 
sequence is alleged to be traceable in the physiognomy 
of the inhabitants. Two acquaintances, advancing along 
a road from opposite ejuarters, begin to recognise each 
other some time before they can actually meet. The 
smile of recognition is thus prolonged and fixed, so that 
the people are said to wear a characteristic Caithness 
grin. 

A more unpromising field for the development of 
natural history tastes it might seem at first somewhat 
difficult to find within the compass of these islands. No 
lover of flowers is attracted to settle where short chilly 
summers and long damp stormy winters make up the 
year. And where flowers arc few insect life will be 
scanty. Nor is the assemblage of birds likely to be 
varied where there is neither bush nor tree on which to 
perch or nest. The waters of these northern seas offer 
undoubtedly the greatest prospect of reward to the natu- 
ralist. They teem with life. Their plants and animals are 
cast up on the beach by every storm. Every pool on these 
rocky shores may be made a subject of patient and 
delightful study. 

VoL. XIX. — No. 479 


It was into the midst of these scenes that in the summer 
of the year 1830 fortune cast Robert Dick, then a young 
man of about twenty years. His life had not been alto- 
gether a happy one. The son of an officer in the Excise, 
he had received the ordinary education of a rural district 
in Scotland, and had shown such aptness at school that 
there was a proposal to send him to college with a view 
to his entering one of the learned professions. II is 
father, however, married a second time. Robert’s position 
at home eventually became so uncomfortable that at the 
age of thirteen he was glad to escape from the paternal 
roof and become apprentice to a baker in his native vil- 
lage of Tullibody, at the foot of the Ocliil Hills. During his 
school days, and still when employed in distributing bread 
through the district, he developed an intense love for 
nature, which remained the master passion of his life. 
Flowers were his special study in these early years. ITe 
knew them in their abode in every bosky dell of his 
native hills, though as yet he had been able to learn little 
regarding their scientific names and classification. 

'VVith this yearning after wild plants and the scenes 
amid which they grow Dick came to Thurso (whither his 
father had already removed) and established himself 
there as a baker on his own account. His business, 
however, though he gave very diligent heed to it, did not 
afford occupation for more than a small part of his time. 
He was accordingly left with plenty of leisure formakinq 
himself acquainted wdth the natural history of his new 
home. The sea-shore naturally first attracted him. He 
wandered for miles along the coast, and collected su^h 
shells as he could procure from the beach. But he seems 
never to have thrown himself uith zeal into the study ul 
the marine fauna. His eye, indeed, was ever open, and, 
vith the instinct of a true naturalist, he could recognise 
the value of facts in departments of knowledge will 
which he had little practical acquaintance. He ran 
sacked the moors and mosses for beetles, bees, butter 
flies, and moths, gathering every species and variety lu 
could find, and forming in this way a tolerably complok 
collection of the insect fauna of Caithness. Eventuall 
he gave himself up, heart and soul, to the flora of lli 
county, traversed on foot every parish and moor froi 
end to end, and formed a herbarium containing not onl 
each species of plant, with its locality and habitat caic 
fully affixed, but also many singular and interestin 
varieties. He watched the vegetation from season t 
season, was familiar with the haunts of every speciei 
knew hen and where each began to show the earliei 
buddings, traced out the geography of the flora, an 
marked on what kinds of soil or rock particular varietic 
were to be found. 

It was not until some years after his settlement i 
Thurso that he began to look into the rocks of the se< 
shore. Ho stumbled upon scales of fishes imbedde 
within them, which greatly excited his wonder. Furth< 
examination brought to light abundant bones and plate 
such as he could not find described in any acccssib 
book. He began to collect these fossils, noting pnrtici 
larly the circumstances under which they occurred in tl 
rock, and endeavouring to work out, as w’cll as lie ccult 
their peculiarities of structure. 

The w’ay in which Dick found time for long excursion 
without in anywise neglecting Ins business, brings 01 
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the wonderful energy and enthusiasm of the man. He 
would bake his daily supply of bread in the early hours 
of the morning, have it ready for sale by his hxithful 
housekeeper, and start off himself long before even the 
earliest riser in Thurso was out of bed. Often would he 
leave home about midnight, taking advantage of moon- 
light, and cross the county to rcacli some special ground 
for observation by daybreak. Vet he would always get 
home again in time for the preparation of next day’s 
baking. In this way he would walk sometimes sixty 
miles or more in a single journey. 

Of course such a man could not escape criticism in a 
small town v\hcre everybody knew ev’-erybody. And 
Dick’s personal appearance not less than his singular 
occupations made him a ‘^character” in Thurso. At 
dusk a tall figure with chimney-pot hat, swallow-tailed 
coat, jean trousers and travel-stained boots, usmlly with 
some bundle of stones, ferns, grass, or what-not, might be 
seen marching with a sv, inging pace towards the bake- 
house in Wilson’s Lane, and the neighbours would w'atch 
him as he passed, shrugging their shoulders, and won- 
dering where the poor eccentric baker had been wandering 
this time. There was no congenial society for him in the 
place. Though naturally of a sunny hopeful temperament 
the bitterness of his eaily life had in some measure 
soured him ; or at least had made him shrink within 
himself, avoiding the society of others, and finding his 
companionship among the flowers, mosses and rocks out 
of doors, and with his books at Iiome. He was a diligent 
reader, not mcrelj' of such books on his favourite pursuits 
as he could afford to purchase, but of general literature^ 
and in particular of poetry. He had considerable aptitude 
in quotation and availed himself freely of the gift in his 
letters. He taught himself drawing, also ; turning the 
acquisition to account not only in the delineation of the 
objects of natural history which he encountered, but in 
such excursive subjects as Egyptian antiquities and clas- 
sical figures, with charcoal outlines of which he would at 
limes adorn the walls of his bakehouse. His artistic 
taste led him too to procure always the best edition of a 
book and to put it into the best style of binding. 

Dick made Hugh Miller’s acquaintance when that 
eminent writer was at the height of his reputation. 
There was much in the history and characters of the two 
men to draw them together. The one had told the 
whole world his story and had enlisted the sympathy of 
every reader in the pursuits that had made him famous. 
Dick on the other hand shrank from notoriety. He told 
his friend all he knew, showed him all his collections 
made him welcome to the use of everything, and took 
him over the ground whence he had quarried many a 
rare fossil. Such generous help could not but meet with 
fitting public acknowledgment from its recipient. “ He 
has robbed himself to do me service,” said Miller, who 
fully and frankly stated the nature and extent of his 
obligations ; and then for the first time the geological 
world heard of the labours of the baker of Thurso. 
Dick, sitting by his own oven-mouth and reading the 
allusions to himself in Miller’s paper, blushed to find 
himself thus in print, and begged that he might not be 
so often mentioned by name: Leave it to be under- 
stood,” he writes to Hugh Miller, ^‘\\ho found the old 
bones ; and let them guess who can.” 


Nevertheless, like many self-taught men, Dick with this 
avoidance of publicity, united not a little vanity. He was 
proud of his humble position, and contrasted it with that 
of the “gentlemcn-gcologists,” wdio could never do any 
good work for fear of soiling their clothes. He was proud 
of his prow ess as a pedestrian, losing no opportunity of 
telling his friends how many miles he had w'alkcd and 
how many hours and minutes he had been on the tramp, 
while the gentlemen-gcologists” would have been in 
bed or lazily driving over the ground in gigs. He was 
proud of his achievements in science, of his power of 
seizing and sifting facts, of the collections which he had 
made, of the opinions he had formed. He had indeed 
much to justify this egotism, though few except the 
very limited number admitted into his intimacy, knew 
how much. Hence to ordinary acquaintances, or casual 
visitors he seemed morose, sarcastic, almost con- 
temptuous. But above these little idiosyncrasies stood 
out bright and clear, his purity of character, his generous 
unselfishness, his enthusiasm for nature and his stern 
conscientious devotion to the daily drudgery of his busi- 
ness. His life was on the one hand a struggle with 
poverty, and on the other an exuberant communion W’ith 
the w’orks of God. After fifty-six years of such a life 
he died, leaving as the result of all his toil just enough of 
money to defray his debts. 

It was well that such a story should be generally known. 
Dr. Smiles desert es our best thanks for having rescued 
it from oblition and thrown it into the form of a 
volume, made up largely of Dick’s own letters. It w'as 
fortunate that so many letters could be recovered, for 
otherwise, as Dick nev'cr published anything, and his 
friends were few, it would have been hardly possible to 
gather details enough for his biography. 

The authoi luis doubtless tried to do his best w'ith the 
materials at his command, and nobody but he can know' 
the difticully of his task. But, in spite of the interest of 
his subject, he cannot be congratulated on having fully 
sustained in this new' venture his well-earned reputa- 
tion a-s a biographer. He appears to have taken up 
the life at intervals sufficiently removed to allow' 
him to forget what he had already written, so that 
he repeats the same idea, sometimes almost in the 
same words. \Vc are told three times, for instance, that 
there is no land betw'cen Thurso and Labrador, and twice 
within the space of three pages that Dick was a favourite 
with the children of his employer. Dick’s habit of Sun- 
day w'alking is referred to in Chapter XIL, and after the 
lapse of more than a hundred pages it comes up again as 
if it had never been spoken of before. His baking 
operations, and how he carried them all on himself, are 
not likely to be forgotten by any reader of the volume. 

More serious fault must he found with the inaccuracies 
of the book. The author states (p. 9S) that distin- 
guished geologists had asserted that no fossil remains 
were to be found in the Scotch Highlands,” and in sup- 
port of this assertion he quotes a passage from Conybcarc 
and I’hillips’s Geology of ICngland and Wales,” The 
statement is meant to mark the importance of Dit k s sup- 
po:>ed discovery of fossil fishes in the Old Red Sandstone 
of Caithness. But a more unfortunate confusion could 
hardly have been made. In the first place, Caithness is 
not part of the Scotch Highlands. Geologically and 
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ethnographically it is a portion of the northern low- 
lands peopled by Scandinavian colonists. Again, while 
it is true that the rocks of the Scotch Highlands 
are with rare exceptions unfossiliferous, no geologist for 
half a century or more has said that those of Caithness 
are so also. Dr. Smiles, in repeating, amplifies his asser- 
tion (p. 245) and blunders still more; for this time he 
makes Dean Conybeare the author of the astounding 
statement that “ the rocks of Scotland are unfossiliferous !’^ 
and drags in Sir Roderick Murchison, “who took the 
statement on trust,” and “many writers” as propagating 
the delusion. A third time he refers to the subject, when 
(p. 238) he says “Robert Dick discovered numerous 
remains of fossil fishes in Caithness where distinguished 
geologists had stated that no fossil fishes were to be 
found.” How he could print these sentences in the 
same volume with the letter from Murchison given on 
p. 275, it is hard to understand. In that letter Murchison 
speaks of himself as an old geologist who had written 
upon the Caithness fishes thirty-two years before. In 
truth, that geologist and his companion Sedgw’ick had 
found abundant fossil fishes in Caithness and had pub- 
lished an account with drawings of some of them, while 
Dick was still an apprentice carrying bread among the 
villages of the Ochils. No fiict in Scottish geology w’as 
more familiar than that the flagstones of Caithness 
abounded in fossil fishes. That Dick should have been 
filled with surprise when he found them, only shows that 
he had not had opportunities of learning what had already 
been done in the district. 

Again, Dr. Smiles refers to a remark of Sir Charles 
Lyell’s that ‘S’ery few organic remains had been found in 
the boulder-clay and especially in the till, throughout 
Scotland.” It would seem as if he were quoting from a 
letter of Dick to Hugh Miller ; for a passage from this 
letter follows, showing that the wTiter had found fossils in 
the boulder-clay almost in every place where he had 
looked for them. And the reader is left to draw the 
inference that Dick in testing Lyell’s statement by an 
appeal to nature, had found it to be incorrect. But it 
remains absolutely true to this hour. The boulder-clay, 
as a whole, is singularly barren of organic remains. In 
one or two exceptional places, and Caithness is one of 
them, it is full of fragmentary marine shells. Dick’s 
observations were quite accurate ; but it was not necessary 
to enhance their importance by showing that they con- 
tradicted the published statements of so distinguished 
a writer as Sir Charles Lyell. 

But the most serious defect of all is one with which it is 
somewhat difficult to deal. Every reader of the book 
will recognise that its preparation has been a labour of 
love. Dr. Smiles has wandered over all the scenes of 
Dick's rambles, has tried to realise as vividly as possible 
the circumstances and surroundings of the enthusiast’s 
life, has recognised his devotion to the acquisition of 
knowledge, and has written with the most heartfelt 
sympathy with Dick's love of nature and the struggles 
and trials of his position. And yet one feels that into 
the spirit of the researches which formed the bright side 
of Dick's lonely life, which cheered him and furnished 
him with mental food "^and recreation from beginning to 
end, the writer of the Life hardly enters at all. It was 
niore than a mere love of nature which carried Dick so 
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buoyantly through his monotonous drudgery ; more than 
the mere pleasure of finding flower, or insect, or fossil in its 
native habitat, and bringing it home to enrich his collec- 
tion. We have glimpses of this in his graphic letters, 
and a reader who knows something of the contemporary 
history of scientific progress, can read between the lines 
of these letters and find in them an interest tenfold 
greater than they can possibly have without this infor- 
mation. The want of such assistance to an ordinary 
reader must make the letters somewhat monotonous, 
and give the impression that the book is unnecessarily 
long. When he reads, for example, Dick's account of 
his numerous and laborious traverses of Caithness in 
search of sections of boulder-clay, he will naturally ask 
the object of these toilsome journeys, what was to be 
gained from them, and what in actual fact was gained. 
It would have increased his appreciation of these labours 
to have learnt something of the problem to the solution 
of vhich Dick set himself, and he would have been the 
better able to realise the eager enthusiasm which led that 
votary of nature to cross the county on foot at night to 
get to his bouldcr-clay scars by daybreak. It would have 
heightened the reader’s respect for the subject of the 
biography to have been shown how, if the results briefly 
sketched in the letters now published, had been given 
in detail to the world a quarter of a century ago, they 
might have placed the name of Robert Dick among the 
pioneers of glacial geology. 

But of all this we learn nothing from the memoir. Dr. 
Smiles sums up Dick’s character and points the moral 
to be drawn from the story of his life. But what was the 
outcome of these long years of indefatigable labour? 
Apart from the man himself, what did his work advantage 
the world ? It is, indeed, a worthy thing to have lived a 
life that may serve as an en sample and encouragement 
to after generations. Dick did that nobly. But he did 
more. He felt that he had ‘‘done t'.e State some ser- 
vice.’' Though he never published his knowledge he 
worked incessantly and freely communicated his stores of 
information to others. Much of that knowledge died 
with him. Yet from his letters, his scientific collection^, 
the published references to the assistance freely given 
by him to fcllow-w'orkers in science, and the recollections 
of his contemporaries, it might have been possible to have 
given at least an outline of what he had achieved. Such 
a sketch would have been a fitting tribute to his memory, 
a recognition of the meaning and value of those long years 
of solitary toil. 

In an interesting and genially wTitten episode. Dr. 
Smiles sketches the career of another, but still living 
enthusiast in natural history — Charles W. Peach, who 
was one of Dick’s most intimate friends, worked with 
him among the Old Red Sandstone fossils, corresponded, 
argued, battled with him over their respective opinions. 
But here again the writer's general sympathy with a 
heroic struggle for the acquisition of knowledge betrays 
no special interest in or acquaintance with the life-work 
of his hero. Unwittingly, therefore, he is led to do but 
scant justice to his subject. From the .allusions, for 
example, in Dick's letters and elsewhere, to a discussion 
beHveen that dogmatic observer and Mr. Peach regard- 
ing fossil w’ood, no reader could guess what a momentous 
point in the history of the Old Red Sandstone of Caiih- 
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ness was really in dispute, and how much Peach’ s obser- 
vations went to settle it. N o one reading the volume, with 
its account of Dick’s hammerings and Hugh Miller’s 
visits and writings, could surmise that in the palaeontology 
of the Old Red Sandstone of Caithness Peach has done 
far more than Dick, far more than Hugh Miller, more, 
indeed, than all other geologists put together. 

The illustrations of Caithness scenery, plentifully in- 
terspersed throughout the book, are well engraved, and, 
on the whole, very faithful and characteristic. Nothing 
could be better than the Deil’s Prig of Scrabster Bay. 
We see the very lichens quivering in the gusts that blow 
for ever through that hideous cleft, and we hear the 
screams of the northern sea-fowl as they wheel in rest- 
less circles from the neighbouring Clett. In transferring 
the author’s sketches to the wood, however, the artists 
have taken a few liberties which w'ould have roused poor 
Dick’s indignation. Dirlet Castle, which stands on a 
rock some twenty or thirty feet above the stream, is 
raised at least 300 feet into the air ; and dear old Morven, 
glorified into a second Matterhorn, is placed just opposite 
to Dick’s contemptuous ridicule of what the books say 
about the hill — “None of the hills are as big as books 
make them” — “downright nonsense ! Morven is acces- 
sible on every side.” Arch. Geikie 


TELEGRAPHY 

Instructions for Testin^c^ Telcjiraph Lines ami the Tech- 
nical Arrangements of Offices, By Louis Schwendler. 
(London ; Triibner and Co., 1S78.) 

T he criterion of the good working of a line of telegraph 
is its freedom from interruption. Interruptions to 
the communication are technically called “faults,” and on 
our overground lines men are stationed at certain intervals 
for the express purpose of patrolling these lines and 
removing defects from them that sooner or later might 
culminate in faults. Of course accidcnt£, such as those 
aiising from snowstorms and violent winds, cannot be 
prevented, but most of the interruptions that are met with 
in practice can by proper supcr\'ision be eliminated before 
they can arrive at such a condition as to interfere with 
the communication. In telegraphy more than in any- 
thing else, “prevention is better than cure,” and for 
many years past all our lelegrapli engineers who have 
devoted their attention to the proper maintenance of tele- 
graphs have striven to devise as perfect a method as they 
can for detecting the presence of faults and for establish- 
ing an accurate system of testing. 

It is, however, upon our submarine cables, not only in 
their manufacture but during the process of laying, and 
whilst subsequently w^orking, that tlic greatest skill and 
ingenuity lias been employed to devise a perfect system 
of testing. 

The first rational mode of testing our cables was intro- 
duced by Dr. Siemens, but Mr. V^arley had previously 
introduced into the service of a telegraph Company a very 
elaborate system of testing by the aid of differential gal- 
vanometers and resistance coils. Rheostats or resistance 
coils had been invented by Wheatstone as far back as 
1843, and Sir Charles Bright and his brother, Mr. Edward 
Bright, had introduced them into use on the Magnetic 
Telegraph Company’s system. It was, however, in the 


telegraph companies’ service that the system w’as to a 
certain extent perfected, and when all the systems of the 
different companies were concentrated into the hands of 
the General Post Office the system became universal for 
the whole country. We cannot think that Mr. Schwendler, 
when he asserts that no really practical system of testing 
had been adopted by any other telegraphic administration 
than that of India, could have been aware of the perfect 
s\stem in use by our English administration, and it is a 
pity that he has not embodied in his book a description 
of the system in use in England. This perhaps is un- 
necessary, because it is fully detailed in the “ Hanibook 
of Practical Telegraphy,” by Mr. Culley, and in the text- 
book of science on “ Telegraphy,” by Messrs. Preece and 
Sivevvright. Moreover, there is an excellent little “ Hand- 
book of Testing” detailing not only the practice on land 
lines but on cables also, by Mr. H. R. Kempe, and w itli 
another capital little book by Capt. Hoskiacr, on “testing 
cables,” as well as a work on “ Electrical Measurements,” 
by Mr. Latimer Clark, leaves very little to be desired on 
the literature of the subject. Mr. Schwendler really adds 
little or nothing to our knowledge of the subject, and his 
book is only valuable as an indication of what has been 
done in India. 

Great strides hav^e been made in the Telegraphic De- 
partment in India ever since the accession to power of 
the lamented Col. Robinson. There is, according to Mr. 
Schw'cndler, a large staff of officers available with a first- 
rate general education and with a strong desire for 
improvement, and many of them are avcII trained in con- 
ducting physical experiments. It is to be hoped that 
their education is sufficiently advanced to enable them to 
follow the rather intricate mathematical developments of 
Mr. Schwendler. If his book has a defect it is that it is 
overloaded wdth mathematical investigations. There is 
no necessity to appeal to laboured formulae when simple 
observations alone are needed to interpret pheno- 
mena. The mathematic '.an loves his formulae as a 
ben her brood, but the practical man prefers to kick 
them aside when he can do so and wdien he can 
do without them. Now, at p. 16, Mr. Schvvendlci 
gives no less than six elaborate fonnuke, one of w'liicli 
must be selected for each particular condition to enable 
the tester to discover the value of any foreign clectro’ 
motive force that may be in the circuit, the result of what 
he calls a “ natural” current. Now there is no necessity 
whatever for any formula. The elimination of earth 
currents in cable and land testing is of daily and constant 
occurrence, £ind it is only necessary to compare the 
deflection upon any galvanometer given by the eartli 
current with a deflection produced by one cell through 
similar resistance to find its value. Readings by reversals 
w'licn taken rapidly always give a mean that is approxi- 
mate!}' true, for an eartli current rarely varies so rapidly 
as to introduce any sensible error. His formulae for 
eliminating the electromotive force when measuring wdtli 
a differential galvanometer simply appal one. 

Mr. Schwendler wisely says, “ however much testing 
may become routine by continual practice it 7 ai// always 
and should always partake of something of the nature of 
a physical experiment which must be conducted with a 
perfectly clear understanding. Then only can the tester 
draw the right conclusions from his observed facts ; then 
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only can testing become a real benefit to the administra- 
tion.’' 

Again he says, We know quantitatively the electrical 
state of the lines at all hours of the day, and seasons of 
the year ; we are able to localise faults of all kinds very 
accurately and repair them with despatch ; w’C test all 
our telegraphic material, and by it have greatly improved 
its essential qualities ; we are not groping in the dark any 
more— we measure and know'* 

It never must be forgotten that testing is in reality a 
physical experiment, and these physical experiments are 
being conducted every day throughout the whole of our 
English telegraph system. Our cable electricians under 
the guidance of Sir William Thomson have carried this 
isystem of physical experiment to a high standard of per- 
fection, and our Indian friends would do well to profit by 
their teaching. 

Mr. Schwendler’s explanation of the theory of the 
bridge is not clear, nor does his use of Kirchhoff’s corol- 
laries to Ohm’s law much help the student. Indeed it is 
very doubtful w^hether his proof that the sensibility of the 
bridge method is greatest when the branch and the resist- 
ance arc equal is true. At any rate in our practice wc 
find that the more delicate the galvanometer of the bridge 
the more sensitive and the more accurate is our test. 

The most valuable poition of Mr. SchN\endler’b book is 
his abstract of Ohm’.^ classical paper, a translation of 
A\hich is to be found in Taylor’s “Scientific Memoirs,’' 
and also in his account of Kirchhoffs corollaries to this 
law. 

The practice generally of line testing and testing for 
fruits contains nothing new, but his chaiHcr on natural 
'•urrents, showing the effect of polarisation of earth plates 
..nd the presence* of earth currents, is interesting. 

He says, also ^"Defective insulaiion at a few foiuts in 
j line is a fruitful source of currents. At all such points 
olarisation is produced by the working currents, in a 
manner precisely similar to that of the earth plates, by | 
the same cause already alluded to, and to a degree de- 
l>enclent on the resistance and the position of the faults. 
These currents will be s trongest in rainy weather, hen 
the line is in contact ^^ith trees, when the insulators are 
covered with dew — in fine, under those circumstances 
v.hich diminish the resistance of faults and promote clcc- 
M-olytic action. 

“The stronger the working currents u’cd, and the fewer 
the defective points, the stronger will be tlic polari-»ation 
L urrents. 

“ If these currents become very strong their direction 
may be reversed by sending for a short time a strong 
current wdth zinc to line ; and, in such a case, this invari- 
ably indicates a single fault in the line or cable.'’ This is 
a defect uhich we do not experience in England. 

We find that (p. 66) “on all the lines in India positive 
signalling ciirrcnts (copper to line) are used in order to 
have the greatest possible insulation of each line under all 
circumstances. Now, when measuring the insulation of a 
line with a positive test current, it is evident that the value 
obtained must give the insulation much too high, z.r., higher 
than the line actually has when signals pass through it ; 
because the signalling currents can only have a compara- 
tive y small oxidising effect on the line,. since only a very 
sma part can escape to earth in the different points of the 


line, while a positive testing current, the further end of the 
line being insulated, must all escape to earth at the de- 
fective points of the line. Again, when measuring the in- 
sulation of a line with a negative testing current, we get a 
value w'hich gives the insulation of the line much too low, 
because negative signalling currents are never used. In 
the absence of any known law, which would give us how 
much too high the insulation of the line is obtained wiili 
a positive testing current, and how much too low with a 
negative testing current, we can do nothing better than 
to lake the arithmetic mean of the measured values as 
representing the insulation the line probably has Avhen 
signals are passing through it. Of this mean it may, 
however, be said that it must be always somewhat too 
low, for the very reason that negative signalling currents 
are never used, and therefore the arithmetic mean again 
of the frst mean and the positive measured value would 
represent a value most probably approximating to the one 
which the line actually has when signals pass, and which 
alone is of practical interest and consequence to be 
known." 

The latter part of the book is devoted to fault testing, 
to the localisation of the positions of faults. 

The book itself is a very valuable addition to the litera- 
ture of the subject, but we doubt whether it will be of any 
practical use to our English electricians. 


OUR BOOK SHELF 

SketiJus of Wild Sport and Natimil History of the 

Highlands. i>y Charles St. John. Illustratecl Edition. 

(London: Murray, 1878.) 

Many of our readers must be familiar with the inimitable 
“Sketches "of St. John, which has long ago achieved 
the position of a classic for both the sportsman and 
the naturalist. Wc do not know of any descriptions of 
sport to equal those that abound in these pages, in truth- 
fulness, vigour, and genial humour. To the naturalist 
who loves to know the habits of an animal in its native 
haunts, the book must be a treasure ; and now that 
Harrison Weir, Whymper, Corbould, Collins, and Ehves 
have adorned it with their art, the book should become a 
greater favourite than ever. No artist equals Whymper 
in his faithfulness to life in drawing animals. Every 
picture in the book— and there are about eighty of them— 
IS a masterpiece in its way, and an impressive lesson in 
natural history. Wc need only say that the engraver is 
]\Ir. J. W. Whymper to convince our readers that the 
artists’ charming work has been faithfully and skilfully 
rendered. No one can read a chapter of the book with- 
out being both refreshed and instructed. 


LETTERS TO THE EDITOR 

\Tie Editor docs fiot hold hhn self responsible for opinions expressed 
by his CO) respondents. Neither can he undertake to return^ cr 
to I orrespond with the writers of rejected manusenpts. No 
notice is taken op anonymous communications, 

\Thc Editor urgently requests correspondents to keep their letters ns 
short as possible, I he pressure on his space is so ^rcat that it 
is impossible otheiwist to ettsure the appearance recn of ccn> 
municatwns containing interesting and novel /acts.] 

Paradoxical Philosophy 

It is strange to see a writer on j^hilosojihy like Mr. S. II, 
Ilodg-^on, as w’cll as jiby^ici^ts so cxcc]’'(iunal/y able as IVv,.!. 
Clifiord, and now’ Prof. Clerk-Maxwell, falling into the same 
iJTors of observation as more ordinary mortal-. Neither the 
authors of the “ Unseen Uni^•erse, " nor any of Ihe members of tlic 
Tarodoxical Society, have, so far as 1 am aware, expressed tlie 
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notion that the invisil)le order of things which continuity requires 
a> antecedent to the visible order, is in any sense matcriah 
They only assume tliat it must be conditioned. Indeed, the 
authors of the Unseen Universe” have expressed this convic> 
lion in the preface to the second edition of their ivork, in italiiSy and 
in language that is not only exceedingly clear ^ hut also extremely 
strong. 

But it seems to be taken for granted on all sides that a man 
of science can only imagine a mechanical unseen. This is really 
very hard. 

The analogy (however inadequate) furnished by Tliomson’s 
vortex atoms, and the invisible fluid which they po-^tulate, is too 
good an illustration of a novel and difficult conception to be 
disregarded ; but it will have to be laid aside at once, if it can be 
shown to be necessarily productive of such extraordinary mis- 
conceptions even in intellects of the highest order. 

Hermann SroiTKUAFr 

S Chios > Ehrenberg, Baden, December 25, 1S7S 


Force and Energy 

Since a year or two back, when Herbert Spencer started, in 
the columns of Nature, a discussion as to the real meaning of 
the word ** force,” most careful-thinking students of mechanics 
have probably come to the conclu'^ion that either the me of the 
word “ force ” must be discontinued as a physical scientific 
term, or that it must be defined in a different manner from that 
adopted almost universally by those “ doctors ” whose writings 
seemed to weigh so heavily on the brain of poor Publius.” 
They all agree in saying that in its jiliy-^ical application the w'ord 
“force” means that which produces i.c.^ the cause of change 
of momentum. It is needless to give quotations. They arc all, 
except one, curiously explicit. Gennan<5, French, and English 
agree. “So sehen wir diesc AenJerung aL Wirkung irgend 
einer in demselben thatigen Ursache an ; dicse UrsAche nennen 
wir Kraft.” (Ritter “Mechanik,” p. 36). “On demne, en 
genera], Ic nom dc FORt e a Ja caU'jE quelconnuc qui met un 
corps en monyement, on sculemcnl qui tend u le 111 ju voir.” 
(Poisson : “ Trait e dc Mechanique,” Introduction, p. 2.) Al- 
though in Tait’^ “ Recent Advances” we find on p. ii “that w’e 
have not yet quite ca^t off that tendency to .so-called uictaph)’sic.s 
which ha» sy often blasted,” ice., <SlC, ; yet on p, l6 of the same 
b ^ok there i-. reproduced the fine old cru^ty Newtonian maxim 
\ j which Thomson and Tail and lait and bteele cling with .‘■uch 
fond reverence: “force i, any (.ausE which,” ice. Clerk 
Maxw’cll give, ni formal definition of force in his “ Electricity 
and Magnetism.” On p. 5 he simply gives its dimensions. On 
p. 83 of bis invaluable “ Theory of Heat” he defines, “force 
is whatever changes or tends to change,” &:c. This is a very 
ingenious mode of escaping the difficulty by simply giving no 
definition at all. Wc are told what the rc'.ult of force is, but 
not what force itself is. We are told that force is “whatever,” 
w'hich is not very clear. Jeaines wv)ul(l hardly think that justice 
was done him if we asserted that the complete definilim of him 
was “ w hatever opens a door,” and made no mention of the 
fact of his humanity or of his grand jdush biccchc-.. It is, in 
fact, a confudon betw'een a statement oi the mode of measuring 
quantitatively the force, and the definition of the force itself. 
A physical definition should certainly .‘•how clcai ly what the 
proper w'ay of measuring the quantity i. ; but this latter is not 
the definition itself. Moreover, there may be different almost 
equally gojd modes of measurement, all leading to the same 
numerical result. Clerk Maxwells definition is clear as to a 
mode of measuring force, but furnishes ab.solutely n > informa- 
tion as to the natuie of the thing intended to be defined. It, 
therefore, dilfers from the others in that they arc real meta- 
physical definitions, presumably comprehensible to those w’ho 
understand metaphysics, while his is no definition at all. Prof. 
John Perry, in his book on “ Steam,” adopts the same device as 
Prof. Clerk Maxwell, substituting the w'ord “anything” for 
“w'hatever.” Rankine forms a remarkable exception. lie 
says that “force is an action betw’eeu tw'o bodies either causing 
or tending to cause change in their relative rest or motion.” 
Here the word “cause” is used in .such a sound, practical, 
common -sense way that no one could take exception to such use 
of it, even in a physical definition, and probably “action,” as 
here used, might be explained clearly enough for all useful pur- 
poses as “a changing relation” or “a change of relation.” 
Kankinc, however, does not take the trouble to do this last. 

Now’ clearly a cause is a metaphy.sical entity, if it is an entity 


at all, and from the very nature of the difference between meta- 
phy.sics and physic^, a metaphysical entity cannot possibly be 
made of any use in physical investigations. If, then, the word 
force is to be usefully employed in physics, it must be defined 
as something else than a “cause.” When w'e talk of forces, 
the physical facts the observation of which we think of, are 
accelerations of momentum ; and in his Glasgow lecture Prof. 
Tait seems half inclined to use “force” and “acceleration ot 
momentum ” as synonymous term.s. But an acceleration of 
momentum is a function of one body only ; and every one knows 
that what is mentioned in Rankine’s definition is true, namely, 
that force is a function of two bodies, and can have neither 
objective nor any other kind of existence except as a relation 
betw’een two bodies. Seeing that it is so, I beg to lay before 
your readers for their favourable consideration the meaning of 
the w’ord force w’hich I have used for several years past. 
I w'Lsh force to be defined as “time rate of transference of 
momentum.” A transference of anything can only take place 
between one body and another, and in the transference the 
amount transferred from the first body to the second is neces- 
sarily equal to the amount transferred to the second body from 
the first. This might seem to be such a truism as to be a mere 
repetition of w^ords ; but w’c mu-.t remember that it is the law 
of motion w’bich the “ transcendently lucent” Newton dis- 
covered from his extensive physical experience ; and, in order 
to discountenance scepticism, wc might add, by-way of paren- 
thesis, that during the transference no spilling takes place. 

“ Poor Publius” might thus get a hint that there is such a 
physical fact as conservation of momentum W’hich is independent 
of all formal definitions. If momentum is conserved, i.r., if it 
has an enduring existence so that at one time there i.s no more 
nor less of it than at another, then during a direct transference 
of some of it from one part of the system in which it is lodged 
to another part, the amount lost by the one part must evidently 
be the same a-, that gained by the other part. Thus an accele- 
ration or timc-iate of gain of momentum to one i)art necessarily 
implies a simultaneous equal time -rate of loss of momen- 
tum from another part, and aUo a simultancnu*. equal rate of 
transference of momentum from that other to the first i)arl. All 
these three rates have directions inasaiucli as they arc time -rates 
of directed quantities. The first is a rate of gain of momentum, 
which momentum ha.s a certain direction. If that direction be 
reckoned positive the gain is one of positive momentum, and 
the acceleration u naturally reckoned as positive. The second is 
a rate of loss of momentum of tlie same direction, i.e., a lo.ss of 
positive momentum which is cfiuivalcnl to a gain of negative 
momentum, and therefore this lime-rate is naturally reckoned 
negatNe.'' 'Phe meaning of this is simply tliat the proj^er physical 
sign to ascribe to acceleration of momentum is the directional 
sign of tlic momcnlumgaincd. The tw o opposite signs of the above 
two rates have given rise to the itlea of two efjual and opposite 
forces acting between the bodies. If the forces w’cre located IN 
the bodies and not ueiweln them, the phra‘^cology would be 
cjusUtent with Tail’s definition of force as simj^ly “accele- 
ration of momentum.” But I do not hesitate to say that this 
idea of force is quite imneces«-anly out of accord w ith the com- 
monly received notion of force as a mutual action or relation 
between iwo bodies, becau‘'e in this view force would distinctly 
have reference to only one Ijody. If, however, wc use force 
to mean the transference of momentum, there i-, of course, only 
one force between the two bodies. The qiic-tion is what sign is 
to be given to thi.^ force, and it is not quite ea.sy to answ'cr. 
Force i» in tlii-, view a flux, a rate of flow of momentum. This 
flow' tal.e, place in a certain direction, and it is the flow of a 
directed (juantity. Arc w c to take the direction of the flow or 
the direction of the momentum that flows, to determine the 
proper sign of the force? These tw'o directions need not be the 
same. Thu-^ in a bar subjected to tension the flow^ of momentum 
is in the direction opposite to that of the momentum itself. In 
a bar in compression the flow of momentum lakes place in the 
same direction as that of the momentum. In a mass subjected 
to shearing stress the direction of the flow is perpendicular to 
that of the momentum. In the case of the attraction of gravi- 
tation between two bodies the direction of the flow of momentum 
is always the exact opposite of that of the momentum that flows 
from one to the other in w'hatever way the two may be moving. 
In the case of impact if w e take the direction of the flow of mo- 
mentum as that of the perpendicular to the surfaces that touch 
during impact drawn from the bod) that lo.ses momentum 
towards the body that gains momentum, then this direction of 
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flow may make any angle within certain limits with that of the 
momentum exchanged. If we are to adhere strictly to the ordi- 
nary conventions with regard to the directions of forces, it is 
clear that we would need to consider the transference of momen- 
tum which we term force, only with reference to the direction of 
the momentum transferred, and without any reference to the 
tlirection of transference. It is, however, evident that this 
latter direction is of very great importance in phy'-ical investi- 
gation, and it is a matter worthy of serious consideration whether 
or not force should not be considered a two-directional quantity, 
one into whose definition two directions enter. Impact is a 
difficult subject, perhaps, just because of the large possible 
variation of the difference of these two directions. All other 


forces (rates of transference of momentum), except those in- 
volved in impact may be divided into three simple classes corre- 
sponding to compression, tension, and shear. 

In considering stress, the phrases “transmission of momen- 
tum ’’and “rate of transmhsion of momentum ” are as conve- 
nient, perhaps, as the corresponding phrases with “ transference” 
substituted for “transmission.” 

Tlie most obvious objection to this definition of force is 
that a force may be ajiplied to a body, and yet it receives 
no momentum. The objector would probably say that though 
the force be applied, yet there may be no momentum trans- 
ferred to the body. But this w^ould be quite wrong, as can 
be most easily recognised if Prevost’s theory of exchanges of 
heat by radiation and the similar theory for conduction of 
heat be recalled to mind. A body may quite easily have 
simultaneously equal amounts of opposite momentum trans- 
ferred to it. These will balance, and its centre of ^avity wdll 
suffer no acceleration of velocity. This remark will make it 
evident that the theory of force gives an easy and unhesitating 
answer to the much-debated question as to whether there are 
really such things as unbalanced forces. A transference of 
momentum between two bodies may just as readily l)e un- 
balanced as balanced. Let us consider this balancing of trans- 
ferences of momentum more particularly. Let a body have 
momentum transferred to it by the pressure of another body 
upon a certain portion of its surface. This can be balanced 
in different w’ay.s. It may be balanced by a perpendicular 
pull applied to a portion of the surface parallel to that 
to W'hich the pressure is applied, and facing the •^ame w’ay, />., 
on the same side of the body. The directions of the momenta 
transferred at these two surfaces are the same, but the directions 
of tranTerence or flow are opposite. Or the pressure may he 
balanced by an oppositely directed pressure upon a parallel sur- 
face facing the other w’ay. In this case the directions of the 
momenta tran.sferred at the tw’o surfaces are again the same, 
while the directions of flow’ are also the same. In all cases w hen 
a body is kept in balance by transferences of momentum going on 
through its different surfaces, it is evident that for any amount 
•f momentum of a given direction transferred into it at one 
surface an equal amount of momentum of the same direction 
must be transferred out of it at some other surface. 7'he 


directions of transference or flow at these two .‘>urfaces may be 
relatively any whatever— they are quite independent. The 
balance of the body, with respect to the velocity of its centre 
of inertia, is quite uninfluenced by the directions of the momen- 
tum-flows through its different .surfaces. But evidently the state 
of stress and strain throughout the inferior of the body depends 
a great deal upon the relative directions of these flows as 
well as upon the relative positions of the surfaces. 

But, as regards the direction of the momentum, it must be 
remembered that this depends upon what we arbitrarily choose 
to be our standard positive direction, whereas the equilibrium 
of the body acted on certainly does not depend in the least upon 
that arbitrarily chosen direction. Thus, as in the aliovc ex- 
ample, let the body 2 be kept in equilibrium by the equal and 
opposite pressures of the bodies i and 3 on its opposite faces. 
Ihe question is whether momentum is being transferred from 1 
to 2 and from 2 to 3, the momentum transferred having abo 
mis direction; or whether both the flow and the momentum 
flowing have exactly the opposite direction, viz., from 3 through 
? to I. If we have a standard positive direction to go by, and 
equilibrium, but is being stopped in its motion by 
the above question is easily answered at once, 
2, we must, in order to 
the beyond 1 to find out the direction of 

heLeei. r of momentum, which, along with that 

pccwecn i and 2, keeps i in equilibrium. If this other trans- 


ference takes place between 1 and another body which is again 
in equilibrium, it would be necessary to ^o back still another 
step in order to find out in which direction the flow is really 
taking place. If the whole system of which the«e bodies form 
parts is everywhere in equilibrium, t\f., all the parts at rest re- 
latively to each other, w e would in this way travel from one 
body to another in a complete circuit in search of some point 
which would disclose the real direction of flow’, but without 
ever coming to any such point. Because, following round the 
circuit, we would again -come back to 3 and 2 and I. The 
choice of a standard direction as the positive one does not help 
us in the least to come to even a formal conclusion. "We 
remain, how’cver, sure of two things — first, that there is really 
a continual flow of momentum taking place all round this 
circuit in the .system ; and, secondly, that the direction of 
this flow is at some place.*:, which we can definitely specify, 
in the same direction as the momentum transferred, and at some 
other places, equally easily specified, in the oppo.-ite directioii. 
Take as an example a piano. We may suppose the upper hori- 
zontal bar of the frame to which the strings are attached to be 
continually losing upward momentum, which is being continually 
received by the top parts of the tightened strings. This upward 
momentum the strings are continually transmitting downw’ards 
from particle to particle, and at the foot of the strings it is deli- 
vered to the bottom horizontal bar of the frame. This bottom 
bar transmits the upw’ard momentum horizontally, each section 
being in shear, to the vertical sides of ihe frame. The trans- 
mission down the w ire is in the direction opposite to that of the 
momentum tran.smitted ; in the horizontal bottom bar the direc 
tion of transmission is perpendicular to that of the momentum , 
through the sides this momentum flows upwards, that in the 
same direction as the momentum it^-elf, and finally, it is trans- 
mitted again horizontally through the upper bar to he redelivered 
to the strings. This explanation is completely satisfactory in 
accounting for the conditions of strain of the various parts of 
the piano. But to explain the*e conditions an equally satisfac- 
tory hypothesis would be that a stream of dow’nward momentum 
is continually circulating through the piano in the same circuit 
as the above, but in the opposite direction round that circuit. 
Or again w e might suppose two opposite circulations to he con- 
tinually going on, one of upw ard momentum and the other 
of downward momentum. But w hichever of the three hypo- 
theses we may adopt, w’e always have the flow in the string 
which is in tension opposite to the momentum flow ing through 
it, and the flow through the horizontal bar perpendicular to the 
momentum, and the flow through the sides of the frames in the 
same direction as the momentum transmitted. 

Which of the three is to be chosen, or is it of any consequence 
that W’e should know which should be taken ? The question is 
not one that can he made to have any degree of unreality in 
appearance by merely measuring the motions relatively to one 
thing or another. It is not whether the momentum transferred 
is upward or dow nward relatively to the centre of the earth, or 
relatively to the sun or to the stars. It is, w hat is the direction 
of this momentum relatively to the centre of inertia of the piano 
frame itself, whether this relative momentum is directed from 
one end of the piano tow’ards the ether or from that latter to the 
former, and the answ'er to this question is quite independent of 
what W’e arbitrarily choose to call the absolute velocity of the 
centre of inertia of the whole structure. 

I w ill venture to say that the correct answ’er is that there are 
two opposite .streams of equal amounts through the structure. 
What is meant by equal amounts is, of course, that the opposite 
rates of transference through any section are numerically equal. 
The simplest and clearest proof is this very simple one ; If there 
were only one stream circulating in one direction, since from 
the above it is clear that the momentum flowing along in this 
.stream is at every point of it of the same direction, and since the 
stream is a continuous steady one, every part of the structure 
through which this stream flows W’ould have the velocity corre- 
sponding to this momentum, and in consequence the centre of 
inertia of the structure would have a certain velocity in the same 
direction. The inconsi'-tency of this result with the datum from 
which we started, namely, that the momentum transmitted was 
to he measured relatively to the centre of inertia, need not he 
pointed out. To look at the question in another way, let us only 
consider what this momentum, this thing that is being trans- 
ferred from particle to particle, really is, viz., mass multiplied by 
velocity, and w’C cannot fail to come in a moment to the conclu- 
sion that these streams arc simply streams of molecular vibration. 
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Ami since each particle maintains constantly the same average 
position relatively to the centre of inertia of the whole, it is 
evident that its alternate opposite displacements and velocities 
relatively to that centre of inertia must be numerically equal. 
A certain particle has first a certain velocity in one direction, and 
immediately afterwards has a numerically equal velocity in the 
opposite direction. This change cannot take place except by its 
transferring to the next particle the same numerical amount of 
momentum of one direction as it receives from that particle of 
momentum of the opposite direction. In this way constant 
streams run in the two opposite directions', the momentum 
flowing along one having the opposite direction to that fljw’ing 
along the other, and equal numerical amounts of these oppositely 
directed momenta flow mg past any given sections of the two 
slJ'cains per unit of time. 

As a sort of parenlhe is let me give the following sym- 
bolical j-latemcnt of the foregoing. 1 et V be the velocity of 
flow of either of these two opposite streams, and /i the mass 
pc’- unit volume of the material, and r the average numerical 
velocity of the particles. Then since at any given instant half 
the ] article must be supposed to be moving in one direction, 
and the other half in the opposite direction, the amount of 
m imenUmi of one direcli m passing per unit of time through any 
. cction of unit area of the correspondingly directed stream, i^ 
I a numerically equal amount of oppositely directed 

momentum is flowing per unit of time through the same unit 
secti »n in the opposite directi ui. Observe that the material 
through which the^c two streams arc flowing i- in “balance,” 
“ill cquilibrio.” Suppose the one stream to lead out of, and 
the other to lead into, an imbalanced mass, which mass suppose 
not tD be losing or gaining mumciitiuu except by thc-c tw> 
strc'Uis. Ily means of the one it loses, sny ( + per unit 

of time. Ily means of the other it gains ( - 3 ^ ‘') pci’ i-init of 

ti.nc. The am mill of jiositive 111 nnentum it transfer •> to the 
baluiced material for unit of time is, therefore, -1 /V ^ind this 
1 l!ie rate of transference of momentum fri)iii tlie imbalanced 
nrs-. to the balanced material, and thn ugh this latter. If the 
] . of corajiaris m or cxtciidon, tlie strain of this balanced 

ij'’erial, be called r, then what wc usually call its modiilu> of 
<.1 .sticity is A given liy the equation rA == If v/e inseit 

the \ J city 
At 

» nan mis don of longitudinal vibratim, ve obtain a v Jae of 

• x/- , similar to that deduced bv Dc St. Ve.ia .t T u the 

V 1.1 

fiT t tage of an impact, duiiiig wliidi a single unbaluhcci wave 
of momentum isruiming forward through the b'ldy inqiinged mi. 
Tuit the inquirtaiit p lint to notice is that tlie rate of traufei- 
ence of mumeiitum i»er unit area is tlic pioducl (T a ma'.s ]*cr 
unit volume (yu) and of two velocitie'. (/' and z). In un- 
balanced traiisini si m tlic’-c tw o may be in the same direcli m, 
111 which case tlic nui s being accLkr.tled is in coiiijirc sion, 
n- they maybe in ojijiodlc dircctioji", in which ca^c the acce- 
] lUlcJ ma-.s is in tension ; or they may be at rigli t angles, in 
\ ' ich case the accelerated mass i , in 'Iicar. In lalanceJ lians- 
n im if in the one .stream the velocity of fl iw ia in the 
L direcli m a-, tint of the fliwing momentum, then also in 
tl )’^p )site balancing stream llie c two vel ^cilic^ have the same 
di .tiDiis and the 111 ilcrial i-. in c luqnc si ju, the .strain being 
d able that which would occur if cithci of ll’.c" e ojipo ing stream. 
e'«ided by il-df unbalanced in the mib'rial. himilarly for a 
bal.Micc<l stale of ten ioii and for one of ."liem'. 

Considering the c leaumiivs, doc, it n.A ccin light to make 
the directi m igii of tlu* foicc, or lalc of Iran fcicnccof in 
incnUim, the same as that of the ])iuduct of Ihc-c two velocitie-. 
'JdiC* sign of the ]Hvjduct of two vector, doc, imt dcj/eiid on the 
ab oliitc di.ecli m of cither, or ivllicr it doc iml depend on liic 
ixdition of cither to what wc arbitrarily ch )o c as 0111 ; tandard 
(inaction. It depends only 011 their mutual lelati jii. '] hus wc 
<;e‘ a dc/initc fign for each force not arbitrary, but real. Foi a 
L i.n]>rcs-ion for^^c the two vectors have different ^^pl , and their 
\ duct i a multiple of - I. Tor tmuim, tlic tv. > being of 
ti,-- .sane sign, their product is a muUijdc of q i. I v he.ir, 
t],L Iwobcinq^ perpendicular, their product is an iil'ijdc of \'--i 
(,i of - \'-i. If the direction of transference be obIl(|uc to 
that of the momciilum transferred, their inoducL i , tlic sum of a 
scalar and (^f a V cctor. Intliisca'C wc have comj-ouiid sire; s, 
that is a •-heai eonijioundcd with either caiiijire^sion or tension ; 
an 1 , as every one know.-q it is usually cjnvenicut to consider the 


.scalar and the vector parts separately. The question of the 
titOi/c of transmission of momentum corresponding to these 
main kinds of stress is one of molecular mechanic'^, into which 
there is no need of entering here. 

Robert II. Smith 

(To he coniiniicd.') 


Leibnitz's Mathematics 

In iieriising some old files of Nature I came upon the fol- 
lowing sentence in a letter from IVof. Tail (vol. v. p. 8l) 
in reference to the invention of the Differential and Integral 
Calculus: — “Leilmifz was, I fear, simply a thief H':, regards 
mathematics.” Prof. Tail has more than once intimated or 
express'd a similar opinion. 

In reply to this imputation Dr. Ingleby says (Nature, 
vol. V. p. 122) ; — “I do not object to the Professor calling a 
sjiadc a spade ; but 1 assure him that this charge i-; made just 
twenty years too late. It is exactly that time .^ince the last 
vestige of presumption against the fair fame of the great German 
was obliterated. If Prof. Tail doe^ not understand me, or, 
under .standing me, disputes the unqualified truth of my statement, 
1 promise to be more explicit in a future letter. Put I incline 
to think the question is not susceptible of until the Council 
of the Royal Society, w^ho so grossly di -.graced themsclve.s in 
1712, sliall do the simple act of justice and reparation rc(|uired 
of them, viz., publish the letler.s and jiapers relating to this con- 
trover-,)’, which since that date have slumbcrcsl in the secret 
archive-.” 

Prof. Tait, as far as I know', nev'cr responded to the challenge, 
and 1 piesumc tliere is but one inference to be draw'ji from his 
.silence. 

In a late reading of an account of thi- c intro versy from the 
GcTJiiaii .staiidp )inl, my interest in the subject has been re- 
awakened, and I feel a strong desire to see the whole (jue-tion 
thoroughly veiililalcd. Such a coiesiimmalion must i-urcly be 
wished by every fair-minded man, and in the name of justice 1 
WMiilda-k Dr. Ingleby to be more explicit and do vshal lies in 
111 , pow er to remove the imputation wliicli has been allcmptcd 
to be tastened uj>on Tcibnit/. 

Tills (jueslion will mit down at tlic bidding of any one, and 
the (1 icuiiieiilary evidence alluded to by Dr. Ingleby must sooner 
or Li'cr see the light. Let us have* the matter at once and for 
ewr dcf'nite'ly and lion nirably ‘-cttlcd. A. P. Nelson 

DaiiMllc, Ky., I .S.A., November 27, 1S7S 

[U i-> not to be ab-,<)lulely presumed that, whem a bii-y scicn- 
tilie juan lets pa-,-, sucli challenges, lie has given up his ludnl. 
The (|ue.tijn ha-, lu.w lost all but a .sjjecic-, of anti(|iiarian 
rilcre->t .still it 1, worth dealing up. We might begin by 
a). .ing Mr. Nelson and other dcfendei', <ff Leibnitz i) exi»lam 
tlie very singulai appro])riation which J.eihnitr made of 
“ (ircgoiy’s bciic , ” ('y/t'/- having acknowledged whence lie got 
it. — L d.J 


Commercial Crises and Sun-Spots 

A .suo,.L-,l JON i, made by Mj. John Kemp, in Naturt, 
vol. xjx. p. 07, to test llic relation of suii-^j'ols to the variation 
in wei^lij ol tlic cereal giaiiis. Probably the dillicultics of 
gi'jng ‘ucli alc.t scientific prcci ion aic iii->iirmouiitablc. No 
a u!)t t]u’.-,o grain-, do var) m weight from ) tar to year. Of 
r, )’:.v ; aoiplcs of oats, of croj) 1S77, couUil)Uled by me to the 
.‘'O’atli KciiMiigtoii Museum, the pound contained 13,642 grains, 
while lli-* pound of crop 1S7S contained 16,870. P.ul lliere* are 
many varieties of oat-, barley, and wheal in general cullivatii^n, 
each ])ri,ducing grain , differing in weight from the others. In 
an iiujuiry which 1 made regarding the weight of the 
average grains of wheat of crop 1S76 from the south of Liigland 
vv'cre found, in an air-dry condition, to weigh a- follow.- : 
'Jalavcra, l*ol gr. troy ; Chidhaiii white, ’76; Shcrrifl’s bearded, 
*80 ; Kessingland red, ’92; NuriiCry red, 'jO ; d'rump white, 
*81 ; Red rivet, I’oo; Lamma.s red, *89; limiter’s white, *75. 
Aiul different ears of a given variety of wheat have grains of 
different weight. If six or eight culms come up on one stool, 
the largest ears have the heaviest graims. In general, tlic larger 
flower-cups in an ear, contain the heavier grains. Then, there 
is scarcely such a thing to be found a, a crop of one pure 
variety. Any variety rapidly gets mixed with others. And, 
supposing that a jilol w ere set a: ide for a jnire variety, year after 
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year for a few cycles of sun-spots, the mineral conditions would 
^ constantly varying ; so that any te^t by the balance to com- 
pare the fruit of one year with that of another, would involve 
loo many unappraisable elements to have a real value. 

Prof. Jevons observes that his investigation is ** embarras‘'ed 
by the 'fact that no inquirer has been able to discover a clear 
periodic variation in the price of corn.” But the quality of 
corn must be a more immediate effect of solar action than the 
price. Now, although perhaps not much is to be arrived at from 
the method suggested by Mr. Kemp, there is another direction 
in which something might be found, and in which the nece^^sary 
data already exist. 1 allude to the records of those Corn 
Exchanges which contain full details of the measure-weight 
of every parcel of grain which has been sold in them for several 
sun-spot periods. 1 reduced the sales in the Haddington Corn 
Exchange for the year from July 3, 1868, to June 25, 1S69, and 
found the average bushel-weights as under : — 

Wheat ... 27,764 quarters 63**5 1^*5. per bushel. 

Barley ... 33,022 „ 56*85 „ „ 

Oats 16,223 „ 43*49 „ „ 

The sales in the Edinburgh Corn Exchange from November 4, 
1S68, to October 27, 1S69, gave the following weights : — 

Wheat ... 27,322 quarters .. .. 62*84 lbs. per bushel. 

Barley . 35»752 ,, S^ iS „ „ 

Oats 53>^43 »» 42*28 ,, ,, 

Reductions on this larger scale probably eliminate mo'^t of the 
element', of uncertainty. The measure-weight of the cereal 
grains depends on various factors, one of which is the com- 
parative distension of the epicarp by the inclosed allmmen. 
It is this element ^\hich may vary with variations of solar 
radiation. And if a cycle of measure -weight should lie found 
corresponding with the sun-spot period, a clue might be gained 
io some unsusiiectcd commercial rclati-)nshi|). 

Nortli Kinmuiidy, Aberdeen A. S rEViiEX Wilson’ 


Time and Longitude 

I HA\E been much amused at tlie qucdioiis on the above 
•(Naiurt, \o 1 . xsiii. ]i. 40), by Mr. Latimer Cla»*U, and the 
ansuer (p. 60) by my old friend Capl. J. 1 *. Maclear ; the 
iiimihers of Nature for May h.iving only ju 4 rciched my 
out-of-the-world ” residence. 1 susjiect Mr. L. C. has had 111 
his mind what I have often had, and with uhich 1 have fre- 
quently pu/zled some ‘‘unco guid ” Sabbatarian-, t If it i^ 
such a deadly sin to work on Sunday, one or the other of 
A and B coming, one from the east, the other from the wed, 
of iSo*’ meridian, must, if he continue-, hi-, daily avocations, be 
in a bad way! Some of our jicople in Fiji are in this unen- 
viable po.itioii, as the line of 180° parses thiough 1. imi-l.oma ! 

I w^ent from hiji to donga in II.M.S. Aytuph^ and airivcd at 
om* destination on Sunday^ according to our reckoning from 
Eiji, but Monday, nccording to the proper c miput.itioii w^est 
from Grecnwicli. Wc, liowe\cr, found the nati\e all keeping 
Sunday. On my asking the missi jnaries about it they told me 
that the mission-, to that group and the “ naviga' or-,” having 
all come from the ca!>tioa)d, had determined to oh erse their 
sci>eniJi day, as usual, so a^ not to subject the natives lo any 
future pu//le, and agreed to put the dividing line fiiithcr oil', 
between them and llaw*aii, somewlierc in the broad occ.an, 
where there were no metaphydcal natives or “intLlh^eiit 
Zulu. ” to cross (jiicdion them ! L. Lavaru 

Bntisli Consulate, Noumea, New' Caledonia 


Hereditary Transmission 

1 HAVE perused w ith interest Mr. Ednuiml Watt’s account < 
the six-fiiigercd Limily in Domiii.ca, a-, it recilL to my memoi 
a family sliow'ing precisely the same peciiliarilies in Ceylon, ; 
roint Tedro, the m »sl northerly point of the island, wher 
twenty-six years ago, I was magistrate. 

A family quarrel came before me, and I found, to my gre; 
astonishment, tint jikaintiff and defendant, and all the wiine^sc 
had SIX finger^ on each hand and six toe- on each foot ! T 1 
additional finger or too w^^>, in each instance, a “little fini^cr 
(or toe) inserted in the side of ihe hand o; fjit, quite loosel} 
.aaiiering to tlie skin, and uit part of the skelcto 1. It migl 
easily hive been exci ed wdth a paii: of ordinar) sei-sors. Th 
parties w'ere all clo-cly related— brothers and sisters, uncle-, an 
^'ephews, niece-, and cm-ins— they mu t have had 
4 « It would be easy and most intcrc-tim 

lo ascertain if any of the family now exisb an 1, if so, if tl 


supplementary finjer has been transmitted ta the present gene- 
ration. A note to the “Resident Magi-trate,” Point Pedro, 
would, I hope, produce a reply. If any of the family of my 
old clerk, Mr. Dchoedt, survive, they would recollect the fact. 
I think tlie party came from Panditerripu. E. L. Layard 
British Considate, Noumea 


“Survival of the Fittest” 

In Nature, vol. xix. p. 155, Mr. S, F. Clarke’s observations 
on the cannibal habits s> rapidly developed by the larvae of the 
New England salamanders are cited in illustration of the sur- 
vival of the fittest. The fact that similar tendencies are invari- 
ably betrayed very early in life by tlicyoung of the common Mexi- 
can Axolotl (Siredon 7 ?iexicanum), numbers of w’hich are annually 
hatched out in the Brighton Aquarium, may perhap- be of 
interest. Many of the smaller and weaker ones are bDdily de- 
voured by their stronger brethren of the same brood, an inclina- 
tion which is so marked that systematic over-feeding is resorted 
to in order 1 3 arre-t the diminution in the number of specimens, 
Brighton, December 27, 1878 A, CRANE 


Shakespeare’s Colour-Names 
In the very intere-ting articles and correspondence which you 
have published on the subject of colour-blindness, it is rather 
surprising that no one has referred to a passage w’hich, if taken 
alone, w ould appear to show' that Shakes]icarc did not know the 
difference between green and blue. In “Romeo and Juliet” 
(Act ill.. Scene 5), the Nur^e says to Juliet, speaking of Paris ; — 
“Oh, he*s a lovely gentleman . 

Rrm'^o’s a dish-clout to him, an eagle, madam. 

Hath lot green, so quick, so f.ur an eye 
As Pans hath 

What i- here called a green eye i- evidently what W’e call a 
blue one. But lago (“Othello,” Act iii., Scene 3) calls jealousy 
a “green-eyed monster,” using the exprc.sion “green-eyed” as 
a modern might use it, and meaning something very unlike 
“ bliae-cyed.” The e instances appear only to show' that in the 
language of Shake -pcare’s time the nancs of colours w'erc 
used somewhat \agiieJy. JOaErir John MurpHY 

Old Forge, Diin.nurry, co. Antrim, December 23 


DISCUSSION OF THE WORKING HYPOTHESIS 
THAT THE SO-CALLED ELEMENTS ARE 
COMPOUND TODIES^ 

1 . 

TT is known to m.any Fellows of the Society that I have 
for the last four years been engaged upon the prepara- 
tion of a map of the solar spectrum on a large scale, the 
avork including a comparison of the Fraunhofer lines with 
those visible in the spectrum of the vapour of each of the 
metallic elements in the electric arc. 

To give an idc a of the thoroughness of the w’ork, at all 
events in intention, I may state that the complete .spectrum 
of the sun, on the scale of the working map, wn'll be half a 
furlong long ; that to map the metallic lines and purify 
the spectra in the manner which has already been dc- 
sjribed to the Society, more than ioo,ooo observations 
ha\e been made and about two thousand photographs 
taken. 

In some of these photographs wc have vapours com- 
pared avith the sun ; in others vapours compared with 
each other; and othcis again have been taken to show 
which lines are long and which are short in the spectra. 

I may state in W'ay of reminder that the process of purifi- 
cation consisted in this : When, for instance, an impurity of 
manganese was searched for in iron, if the longest line of 
Mn w'as absent, the short lines must also be absent on 
the hypothesis that the elements arc elementary; if the 
longest line were present, then the impuiity was traced 
down to the shortest line present. 

The Hypothesis that the Elements ajc Simple Bodies docs 
not include all ihe Pheuomemi 
The final reduction of the photographs of all the 
metallic elements in the region 39-40— a reduction I 

‘ P.xpcr ira \ ai the Rtiy.il S ci^.ty, December 12 , by J. Noruum 
LjckNo*-, F R 
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^gan in the early part of the present year, and which has I accumulated during the whole period of observation, 
aken six months, summarised all the observations of Now this reduction has shown me that the hypothesis 
netallic spectra compared with the Fraunhofer lines I that identical lines in different spectra are due to im- 

Tahle I.— final reduction-iron. 


Intensity in Wave-length and 
Sun. length of line. 
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purities is not sufficient. I shall show in detail in a sub- 
sequent paper the hopeless confusion in which I have 
been landed. I limit myself on the present occasion to 
giving tables showing how the hypothesis deals with the 
spectra of iron and titanium. 

W e find short line coincidences between many metals the 
impurities of which have been eliminated or in which the 
freedom from mutual impurity has been demonstrated 
by the absence of the longest lines. 

Evidences of Celestial Dissociation 
It is five years since I first pointed out that there 
are many facts and many trains of thought suggested by 
solar and stellar physics which point to another hypo- 
thesis namely, that the elements themselves, or at all 
events some of them, are compound bodies. 

In a letter written to M. Dumas, December 3, 1873, 
and printed in the Comptes Rendus, I thus summarised 
^^mactiZts^^^ appeared in the Philosophical 

U semble que plus une dtoile est chaude plus son 
spectre est sirnple, et que Ics ^l^ments mdtalliques se font 
voir dans 1 ordre de leurs poids atomiques.^ 

Ainsi nous avons : 

j dtoiles tr^s-brillantes ou nous ne voyons que 
>^drogene, r;/ quantite enorme, et le magnesium ; 

2. Des dtoiles plus froides, comme notre Soleil, ou 
nous trouvons : 

H + Mg + Na 

H + Mg + Na+Ci, Fe, . . . ; 
nans ces ^toiles, pas de mdtalloides ; 

3- Des dtoiles plus froides encore, dans lesquelles 

Th» referred to the old rumbers in which Mg r= 12, Na = 23. 


tons Ics elements metalliques sont Ass< )CI oii leurs lignes 
ne sont plus visibles, et ou nous n’ avons que les spectres 
des mdtalloidcs et des composes. 

“ 4. Plus une ^toile est ag^e, plus V hydroglne libre 
disparattj sur la terre, nous ne trouvons plus d’hydrog^ne 
en liberty. 

II me semble que ces faits sont les preuves de 
plusieurs iddes dmises par vous. J’ai pensd que nous 
pouvions imaginer une ^dissociation celeste, qui continue 
le travail de nos fourneaux, ct que les mdtalloides sont 
des composes qui sont dissocids par la tempdrature solaire, 
pendant que les dldinents mdtalliques monatomiques, dont 
les poids atomiques sont les moindres, son prdcisdment 
ceux qui rdsistent, meme h la tempdrature des dtoiles les 
plus chaudes.’^ 

Before I proceed further, I should state that while 
observations of the sun have since shown that calcium 
should be introduced between hydrogen and magnesium 
for that luminary, Dr. Huggins^ photographs have demon- 
strated the same fact for the stars, so that in the present 
state of our knowledge, independent of all hypotheses, 
the facts may be represented as follows, the symbol indi- 
cating the spectrum in w'hich the lines are visible. 

Hottest Stars 'o ( H Ca -h Mg 

Sun ... g < H 4- Ca + Mg -f Na + Fe 

Cooler Stars At — — Mg + Na -|- Fe + Bi + Hg 


Coolest 


Following out these views, I some time since communi- 
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cated a paper to the Society on the spectrum of calcium, 
to 'which I shall refer more expressly in the sequel. 

Differentiation of the Phenomena to be observed on the 
Two Hypotheses 

When the reductions of the observations made on 
metallic spectra, on the hypothesis that the elements 
were really elementary, had landed me in the state of 
utter confusion to which I have already referred, I at 
once made up my mind to try the other hypothesis, and 
therefore at once sought for a critical differentiation of the 
phenomena on the two hypotheses. 

Obviously the first thing to be done w’as to inquire 
whether one hypothesis would explain these short line 
coincidences which remained after the reduction of all 
the observations on the other. Calling for simplicity’ sake 
the short lines common to many spectra basic lines ^ the 
new hypothesis, to be of any value, should present us with 
a state of things in w'hich basic molecules representing 
bases of the so-called elements should give us their lines, 
varying in intensity from one condition to another, the 
conditions representing various compoundings. 

Suppose A to contain B as an impurity and as an element, 
what will be the difference in the spectroscopic result ? 

A in both cases will have a spectrum of its own ; 

B as an impurity will add its lines according to the 
amount of impurity, as 1 have shown in previous papers. 

B as an element will add its lines according to the 
amount of dissociation, as I have also shown. 

The difference in the phenomena, therefore, will 
be that, with gradually increasing temperature, the 
spectrum of A will jade^ if it be a compound body, as it 
will be increasingly dissociated, and it will not fade if it 
be a simple one. 

Again, on the hypothesis that A is a compound body, 
that is, one compounded of at least two similar or dis- 
similar molecular groupings, then the longest lines at one 
temperature will not be the longest at another, the whole 
fabric of “impurity elimination,” based upon the assumed 
single molecular grouping, falls to pieces, and the origin 
of the basic lines is at once evident. 

This may be rendered clearer by some general con- 
siderations of another order. 

Ctucral Ccnsidcratioiu ' 


Let us assume a series of furnaces A . . . D, of which 
A is the hottest. 



Fig. 


Let us further assume that in A there exist- a substance a 
by itself competent to form a compound body (3 by union 
with itself or with something else wlien the temperature 
is lowered. 

Then we may imagine a furnace B in which this com- 
pound body exists alone. The spectrum of the compound f3 
would be the only one visible in B, as the spectrum of the 
assumed elementary body a would be the only one visible 
in A. 

A lower temperature furnace C w’ill provide us with 

* The fiRure - between the hyprithetical spectra point to the gradual change 
as the spectrum is c bscrved near the temperature of cacli of the furnaces. 


a more compound substance y, and the same considera- 
tions w ill hold good. 

Now if into the furnace A wc throw some of this 
doubly compounded body y we shall get at first an integra- 
tion of the three spectra to which I have drawn atten- 
tion ; the lines of y will first be thickest, then those of 
ft and finally a would exist alone, and the spectrum w^ould 
be reduced to one of the utmost simplicity. 

This is not the only conclusion to be drawn from these 
considerations. Although we have by hypothesis ft y, 
and d all higher, that is, more compound forms of a, and 
although the strong lines in the diagram may represent 
the true spectra of these substances in the furnaces B, C, 
and D, respectively, yet, in consequence of incomplete 
dissociation, the strong lines of (3 will be seen in furnace 

C, and the strong lines of y will be seen in furnace D, alf 
as thin lines. Thus, although in C we have no line which 
is not represented in D, the intensities of the lines in C 
and D are entirely changed. 

In short, the line of a strong in A is basic in B, C, and 

D, the lines of strong in B are basic in C and D, and 
so on. 

I have prepared another diagram which represents the 
facts on the supposition that the furnace A, instead of 
having a temperature sufficient to dissociate ft y, and S 
into a is far below that stage, although higher than B. 



It will be seen from this diagram that then the onljr 
difference in the spectra of the bodies existing in the four 
furnaces would consi-^t merely in the relative thicknesses 
of the lines. The spectrum of the substances as they exist 
in A w'ould contain as many lines as would the spectrum 
of the substance . as they exist in D ; each line '^^ould in 
turn be basic in tie whole se?'ies of furnaces instead of 
in one or two only. 

/ipfplication of these General Considcraliojis to Impurity 
E li mi nation 

Now let us suppose that in the last diagram (Fig. 2 ) the 
four furnaces represent the spectra of say, iron, broken 
up into different finenesses by successive stages of heat. 
It is first of all abundantly clear that the relative thick- 
nesses of the iron lines observed will vary according as 
the temperature resembles that of A, 13, C, or D. The 
positions in the spectra wall be the same, but the intensi- 
ties will vary ; this is the point. The lony;est linesy re* 
pjesented in the diagram by the thickest oneSy will vary 
as wc pass from one tcniperature to another. It is on 
this ground that I have before stated that the whole 
fabric of impurity elimination must fall to pieces on such 
an hypothesis. Let us suppose, for instance, tliat man- 
ganese is a compound of the form of iron represented in 
furnace B, with something else ; and suppose again that 
the photograph of iron which I compare with manganese 
represents the spectrum of the vapour at the temperature 
of the furnace D. To eliminate the impurity of iron in 
manganese, as I have eliminated it, we begin the search 
by looking for the longest and strongest lines shown in the 
photograph of iron, in the photograph of manganese taken 
under the same conditions, I do not find these lines. I 
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say therefore, that there is no impurity of iron in man- 
ganese, but although the longest iron lines are not there, 
some oV the fainter basic ones are. This I hold to be 
the explanation of the apparent confusion in which we 
are landed on the supposition that the elements are 
elementary. 

Application of these Considerations to Known 
Compounds 

Now to apply this reasoning to the dissociation of a 
known compound body into its elements — 

A compound body, such as a salt of calcium, has as 
definite a spectrum as a simple one ; but while the spec- 
trum of the metal itself consists of lines, the number and 
thickness of some of which increase with increased quan- 
tity, the spectrum of the compound consists in the main 
of channelled spaces and bands, which increase in like 
manner. 

In short, the molecules of a simple body and a com- 
pound one are affected in the same manner by quantity 
m so far as their spectra are concerned ; in other words^ 
both spectra have their long anti short lines^ the lines in 
the spectrum of the element being represented by bands 
or fluted lines in the spectrum of the compound ; and in 
each case the greatest simplicity of the spectrum depends 
upon the smallest quantity, and the greatest complexity (a 
continuous spectrum) upon the greatest. 

The heat required to act upon such a compound as a 
salt of calcium so as to render its spectrum visible, dis- 
sociates the compound according to its volatility ; the 
number of true metallic lines which thus appear is a 
measure of the quantity of the metal resulting from the 
dissociation, and as the metal lines increase in number, 
the compound bands thin out. 

I have shown in previous papers how we have been 
led to the conclusion that binary compounds have spectra 
of their own, and how this idea has been established by 
considerations having for a basis the observations of the 
long and short lines. 

It is absolutely similar observations and similar reason- 
ing which I have to bring forward in discussing the com- 
pound nature of the chemical elements themselves. 

In a paper communicated to the Royal Society in 1874, 
referring, among other matters, to the reversal of some 
lines in the solar spectrum, I remarked^ ; — 

“ It is obvious that greater attention will have to be 
given to the precise character as well as to the position 
of each of the Fraunhofer lines, in the thickness of 
which I have already observed several anomalies. I 
may refer more particularly at present to the two H lines 
3933 and 3968 belonging to calcium, which arc much 
thicker in all photographs of the solar spectrum [I might 
have added that they were by far the thickest lines in the 
solar spectrum] than the largest calcium line of this 
region (4226’3), this latter being invariably thicker than 
the II lines in all photographs of the calcium spec- 
trum, and remaining, moreover, visible in the spectrum 
of substances containing calcium in such small quantities 
as not to show any traces of the H lines. 

How far this and similar variations between photo- 
graphic records and the solar spectrum are due to causes 
incic^nt to the photographic record itself, or to variations 
in the intensities of the various molecular vibrations 
under solar and terrestrial conditions, are questions 
which up to thc^ present time I have been unable to 
discuss.” 

An Objection Discussed 

I was careful at the very commencement of this paper to 
point out that the conclusions I have advanced are based 
upon the analogies furnished by those bodies which, by 
common consent and beyond cavil and discussion are 
compound bodies. Indeed, had I not been careful to 
urge this point the remark might have been made that 
me various changes in the spectra to which I shall draw 

^ Phtl. Tratis.f Vul. clxiv., part 2, p. 807. 


attention are not the results of successive dissociations, 
but are effects due to putting the same mass into different 
kinds of vibration or of producing the vibration in different 
ways. Thus the many high notes, both true and false, 
which can be produced out of a bell with or without its 
fundamental one, might have been put forward as 
analogous with those spectral lines which are produced 
at different degrees of temperature with or without 
the line, due to each substance when vibrating visibly 
with the lowest temperature. To this argument, how- 
ever, if it were brought forward, the reply would 
be that it proves too much. If it demonstrates that 
the h hydrogen line in the sun is produced by the same 
molecular grouping of hydrogen as that which gives us two 
green lines only when the weakest possible spark is taken 
in hydrogen inclosed in a large glass globe, it also proves 
that calcium is identical with its salts. For we can get 
the spectrum of any of the salts alone without its common 
base, calcium, as we can get the green lines of hydrogen 
without the red one. 

I submit, therefore, that the argument founded on the 
overnotes of a sounding body, such as a bell, cannot be 
urged by any one who believes in the existence of any 
compound bodies at all, because there is no spectroscopic 
break between acknowledged compounds and the sup- 
osed elementary bodies. The spectroscopic differences 
etween calcium itself at different temperatures is, as I 
shall show, as great as when we pass from known com- 
pounds of calcium to calcium itself. There is a perfect 
continuity of phenomena from one end of the scale of 
temperature to the other. 

Inquiry into the Probable Arrangement of the Basic 
Molecules 

As the results obtained from the above considerations 
seemed to be so far satisfactory, inasmuch as they at once 
furnished an explanation of the basic lines actually ob- 
served, the inquiry seemed worthy of being carried to a 
further stage. 

The next point I considered was to obtain a clear 
mental view of the manner in^wliich, on the principle of 
evolution, various bases might now be formed, and then 
become basic themselves. 

It did not seem unnatural that the bases should increase 
their complexity by a process of continual multiplication, 
the factor being 1, 2, or even 3, if conditions were avail- 
able under which the temperature of their environment 
should decrease, as we imagined it to do from the furnace 
A down to furnace D. This would bring about a condi- 
tion of molecular complexity in which the proportion of 
the molecular weight of a substance so produced in a 
combination with another substance would go on con- 
tinually increasing. 

Another method of increasing molecular complexity 
w’ould be represented by the addition of molecules of 
different origins. Representing the first method by 
A + A, w^e could represent the second by A -f- H. A varia- 
tion of the last process would consist in a still further 
complexity being brought about by the addition of 
another molecule of B, so that instead of (A -|- B)2 merely, 
we should have A + Bj,. 

Of these three processes the first one seemed that 
uhich it was possible to attack under the best conditions, 
becau'^c the consideration of impurities was eliminated ; 
the prior work has left no doubt upon the mind about 
such and such lines being due to calcium, others to iron, 
and so forth. That is to say, they are vi'>ible in the 
spectra of these substances as a rule. The inquiry took 
this form : Granting that these lines are special to such 
and such a substance, does each become basic in turn 
as the temperature is changed ? 

I therefore began the search by reviewing the evidence 
concerning calcium and seeing if hydrogen, iron, and 
lithium behaved in the same way. 

[To be continued^) 



ZOPPRITZ ON OCEAN CURRENTS 

T SEND you a translation by a friend of an important 
^ contribution to the theory of ocean currents by Prof. 
Zoppritz, of Giessen, which has recently appeared in the 
Annalen der Hydrographie und Maritimen Mcteorolog^ie. 
The mathematical part of the subject has been published 
in the Annalen der Physik for April last, a translation of 
which will be found in the Philosophical Magazine for 
September. 

One of the main objections urged against the theory^ 
that ocean currents are due to the impulse of the winds 
is that the winds can, it is alleged, produce only a surface 
drifts whereas many of the currents extend to great 
depths. 1 have always maintained that this objection is 
totally erroneous ; that if the surface of the ocean be 
impelled forward with a constant velocity by the wind or 
by any other cause whatever, the layer immediately below 
will be dragged along with a constant velocity somewhat 
less. The layer underneath this second layer will in turn be 
also dragged along with a velocity less than the one above 
it. The same will take place in regard to each successive 
layer, the velocity of each being somewhat less than the 
one immediately above it, and greater than the one below 
it. In this manner the surface velocity may be trans- 
mitted downwards to any depth. This conclusion has 
now been demonstrated by Prof. Zoppritz, in the follow- 
ing paper, to be perfectly correct. James Croll 

Though for a long time the majority of seamen and 
geographers have firmly held the opinion that the great 
equatorial ocean currents derived their origin from the 
trade winds, yet, so far as I know, no attempt has yet 
been made to treat the physical problem of the propaga- 
tion of surface-velocities downwards through a very thick 
stratum of water, with the means presented by the theory 
of the friction of fluids, as elaborated within the last 
thirty years. Such an attempt is all the more demanded 
as many authors have lately denied that surface-forces 
could set the sea in motion to any considerable depth. 
At the same time the most groundless assumptions have 
been set forth as to the depth of such drift-currents. 

The essential principle of the theory of the internal 
friction of fluids is that when a plane stratum of water is 
moved forward, by any cause, in its own plane with a 
given velocity, the adjoining stratum cannot remain at 
rest, but, in consequence ot its molecular cohesion ex- 
periences an impulse to move in the same direction. And 
if the velocity of the former stratum be continuous the 
latter assumes a velocity which tends to approximate con- 
stantly to the given velocity. This second stratum now 
exerts the same influence on a third adjoining stratum 
that it had to suffer from the first, and sets it in motion 
in the same direction. The third stratum draws with it 
in a similar manner a fourth, a fourth a fifth, and so on. 
The propagation of the velocity is only bounded by the 
limits of the fluid itself. If thes2 limits consist of a 
solid plane parallel to the strata, then the propagation of 
the velocity will cease only at this point, i.e.y between the 
last liquid stratum and the first solid stratum. 

The law according to which two neighbouring strata of 
velocities mutually influence one another has already 
been demonstrated by Newton, and the accelerating 
force exerted by the friction has been assumed as inde- 
pendent of the pressure and proportional to the dif- 
ference of velocity. The later theory of the friction of 
fluids carries out this fundamental hypothesis as to the 
propagation of velocity between strata of the same 
medium which lie at an indefinitely small distance { from 
one another, and have accordingly only an indefinitely 
small difference of velocity A, inasmuch as it makes 
the acceleration produced by the friction, at the plane in 
which the strata meet, proportional to the quotient A : ^ 
The factor k, by which this quotient must be multiplied 


in order to give the acceleration, is called the Coefficient 
of Internal Friction, 

The Newtonian hypothesis can be applied likewise to 
those parts of the bounding-surfaces of the fluid (where 
it is in contact with other bodies) which may possess 
independent motion. Here the acceleration produced by 
the limiting medium (which may be solid, fluid, or 
gaseous) is proportional to the difference of velocity 
which nmy in this case be finite. The factor of the pro- 
portion is called the Coefficient of External Friction, If 
the bounding body is a solid or even a fluid, then the 
fluid may wet it, that is, the stratum of fluid touching 
the limiting body may cling so fast to that body as to 
assume the same velocity. The coefficient of external 
friction is in this case infinitely great. This is the case 
between wood and water, glass and water; and, on 
the other hand, not so between glass and quicksilver. 

The theory founded on this simple hypothesis has been 
subjected to the most varied experimental tests, and has, 
on the whole, been found to agree with the facts, so that 
the hypothesis may be regarded as proved. 

In order to apply this theory to ocean currents, the 
simplifying presupposition has been made that the ocean 
is a mass of fluid contained between two horizontal planes 
at the distance h from one another, but in other respects 
unbounded. On the surface of this mass of fluid a wind 


of uniform strength and direction is acting at all times, 
while the under-surface wets a solid plane, the sea- 
bottom, and is therefore always at rest. 

We must not, however, look on the action of the 
moving air on the surface stratum of the water as pro- 
ceeding according to the Newtonian hypothesis; it will 
act in this way only so long as the surface remains level. 

But the wind produces waves and acts on them accord- 
ing to quite different laws. CJne fact of experience is 
available here, viz., that the surface-stratum of the ocean 
under the influence of a uniform wind, moves in the 
direction of the wind with a constant velocity dependent 
on the strength of the wind. If, therefore, we place on 
the velocity of the w^ater at the surface the condition that 
it has a value tv^ all times given, everyw'hcre uniform, 
and of uniform direction, then the problem of the deter- 
mination of the internal velocity becomes soluble. 

But the simplifying presuppositions here assumed arc 
almost realised in the central equatorial regions of the 
great ocean ; the solution of the problem becomes, there- 
fore, of deep interest. 

The following are the chief results of the solution : — 

If for an infinitely long time the surface-stratum has 
been kept at an unchanging velocity, then the whole 
mass of water is in a steady stale of motion, i.e.y a state 
which no longer varies according to the time. The 
velocity w is then dependent only on the depth x beneath 
the surface, and diminishes in proportion as the depth 
increases, till at the bottom it reaches zero. This relation 


is expressed by the formula 


Naturally it is presupposed that no other causes, e.g,, 
displacing currents, affect the motion of the deeper 
strata. If these deeper strata are kept by any foreign 
cause whatsoever in steady motion in a direction exactly 
opposite to the assumed motion, then at some point 
between the highest and the deepest strata there lies a 
plane where the velocity o. If this plane lies at the 
depth hiy then in the mass which lies above it the velocity 
follows the formula 



and is therefore in the same condition as if the strata 
that lie beneath were a solid mass. 

It is specially noteworthy that the velocity is inde- 
pendent of the coefficient of friction, i.e., that in the 
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State of motion that prevails after an infinitely long time 
the distribution of the velocity is the same in a thin fluid 
like water and in a thick fluid like syrup. In the fixed 
state of motion the influence of friction is shown by the 
participation of all the strata in the motion which is im- 
parted from without to the surface alone. Dependence 
on the coefficient of friction takes place only on the con- 
sideration of motions that vary with the time, and affords 
a measure for the depth of penetration of a surface- 
impulse within a given time. 

The formula which gives the velocity at the depth x of 
a mass of water originally at rest when for the time / 
the surface has been kept at a constant velocity has 
naturally a less simple form than the formula which was 
found for steady motions. (The formula is the same as 
that which determines the propagation of heat in a solid 
wall whose one side is kept at a temperature whilst 
the other remains at o®.) From this formula results the 
simple law that any velocity whatever between o and Wo 
prevails at different times at depths which are related to 
one another as the square roots of the times. I have used 
the formula to compute the time that a point at the depth 
of 100 metres requires to attain half the surface velocity, 
?>., J Wo, The coefficient of friction of the water was 
assumed according to C). E. Meyer’s determination, at 
0*0144, in which centimetres and seconds are the units of 
calculation. The result was that 239 years are required 
for the layer of water 100 metres deep to assume the 
half of the surface velocity. If it be asked what length 
of time is required for one-tenth of the surface velocity to 
penetrate to that depth, the answer is 41 years. Accord- 
ingly, the same velocities will be attained at a depth of 
10 metres after 2*39 and 0 41 years respectively. In a 
more viscous fluid the resulting numbers would be 
smaller. 


These numbers are w'ell calculated to give an idea 
of the slow rate at which changes of motion arc pro- 
pagated downwards. For the numbers computed foi 
the propagation of a given surface motion, hold likewise 
for the penetration of a change of the motion from the 
surface downwards, whose influence is simply added to 
the already existing motion. A steady current, therefore, 
whose velocity diminishes linearly according to the depth, 
will sustain only an extremely slight alteration (except in 
the strata nearest the surface) from passing changes of 
motion that affect the surface, c.g. from contrary winds 
or storms. There ^^ill prevail, rather, at every deep- 
lying point of this current, a mean velocity that changes 
only very slightly according to the time, and which is de- 
termined by the mean velocity at the surface. This latter 
velocity has the direction of the prevailing wind, accord- 
ing to whose strength it varies by a law that cannot be 
more accurately settled. 

If the surface velocity varies periodically according to 
the time, as is the case with all winds that depend on 
seasons and the hours of the day, then, after this periodic 
state has lasted ari infinitely long time, the velocity at all 
depths i^s a periodic function of the time of similar period, 
but such that the amount of variation decreases rapidly 
according to the depth and that the occurrence of the 
maxima and minima is delayed proportionally to the 
depth. At a depth of 10 metres the amount of the yearly 
oscilktion IS already diminished to less than ^«th : at a 
depth of 100 metres it is beyond observation ; at this 
depth the velocity is that corresponding to the steady 
state when the mean annual velocity is given to the sur- 
face. When the depths decrease in arithmetical propor- 
lon, the amounts of the oscillation decrease in ceome- 
tocal proportion such that at four depths x^, .i j, x^ rj, 
which stand in the relation i. J> a. i> 


-n- •V3 = .r2-;ri; 

c amounts ZJj, stand in relation 

A : A “ A •• A- 


A maximum and the following minimum of the annual 
oscillation always exist at the same time at a vertical dis- 
tance of n *9 metres. 

To give a conception of the time that a constant 
surface-velocity which begins at the time / = requires,, 
in order to bring the interior of an ocean 4,000 metres 
deep, which was previously at rest, to the state of steady 
motion, the following numbers will serve : — After 10,000 
years there prevails at the half-depth, t\e., at :»r = 2,000 
metres, just the velocity o'oyjw^. Since, according to 
the already-slated formula, in the steady state the velocity 
o*5?£/o must prevail at this point, it is easily seen how far 
the ocean is still removed after 10,000 years from the 
steady state. After 100,000 years the velocity at the 
depth stated is already 0*46 iWo> therefore very near the 
definitive value. After 200,000 years it differs only by 
two units in the third decimal place. 

Among the results we have found, particular emphasis 
is to be laid on two, which seem more or less to contra- 
dict the views which have prevailed up to this time. In 
the first place, the steady motion arising in the interior of 
an unlimited stratum of water from an unvarying surface 
velocity makes itself felt with linearly decreasing velocity 
down to the bottom. Hitherto the view frequently ex- 
pressed was, that the influence of surface currents, 
the drift caused in the tropical ocean by the trade winds,, 
reached only to very moderate depths. Secondly, it was 
found that all variations according to time, whether 
periodic or aperiodic, of the forces acting on the surface,, 
propagate themselves downwards with extraordinary 
slowness, the periodic in very quickly decreasing amount. 
Taking both statements together, it follows that the 
movement of the chief part of a stratum of water exposed 
to periodically varying surface forces is determined by 
the mean velocity of the surface, and that the periodic 
variations are observable only in a comparatively thin 
surface stratum. From this it is obvious that hitherto 
the influence of the friction was undervalued in one 
direction, in so far, namely, as it was believed that its 
influence need not be considered as penetrating so deep, 
but in another direction it was overvalued, as too great 
an influence was wont to be ascribed to friction in respect 
of the propagation of varying current motions Its effect 
was also very much overvalued in another point, viz., in 
respect of the action of a bank on a stream flowing along 
it. If, I repeat, the whole surface is kept at a constant 
velocity, then also in the current bounded at the side the 
distribution of velocity in the steady state is independent 
of the co-efficient of friction. Beyond that, the influence 
of the banks on the distribution of velocity is exceedingly 
slight. 

A further result is that two steady currents flowing 
papllel to one another, but in opposite directions, in a 
fluid- stratum of constant depth, may very M’ell graze one 
another without mutual disturbance. Their surface of 
division is then a vertical plane parallel to their direction 
in which the velocity o prevails, and which, therefore, 
stands to each current in the relation of a solid bank. 

\Vc have already shown numerically how extraordinarily 
slow the velocity existing at the surface is propagated 
downwards when the interior was previously at rest. 
Hence it may be concluded, vice versd^ that when every 
point of the whole mass of fluid has at a given moment a 
given velocity varying according to the depth, and when 
from the same moment onwards the surface remains at 
rest, the effect of this initial state vanishes equally slowlyv 
the ocean passes into the state of rest with the same 
slowness with which in the first case the surface-velocity 
was propagated into the interior. In fact the formulae 
show that the times for the increase and decrease of the 
same fraction of the given velocity are expressed by the 
same number. 

If from some cause or other strong currents had been 
generated in the ocean, say 10,000 years ago, these 
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currents would certainly not have as yet disappeared, but 
would still be the chief agents in determining the move- 
ment of the ocean at great depths, supposing that the 
earth were completely covered by an ocean of the uniform 
depth of 4,000 metres. 

The interruption by continents and islands of irregular 
form will contribute to weaken the effect of these former 
states of motion, not so much through the increased 
friction on the ocean-bed as through the reflex currents, 
which arise everywhere, crossing and impeding one 
another. But it must be observed after the above nume- 
rical proof of the extremely slow spread of local altera- 
tions of motion over the interior mass, that the difficulties 
of an exact computation must not be shirked, on account 
of the traditional expression; ‘'Friction quickly uses up 
all these velocities.*^ 

It would be possible to determine by observations 
whether effects of former movements are still present in 
the ocean. There would be required for this purpose 
only comparative current-observations at the most 
varied depths, to be applied in the central parts of the 
great equatorial currents and of the region of calms. 
Vet, however, we dare not hope to be able to detect 
small remnants of interior motion with the same certainty 
with which the effect of the former high temperature of 
the earth, which disappears according to the same law, 
could be detected by subterranean observation of tem- 
perature, were one able to penetrate deep enough with 
the thermometer into the earth’s crust. 

The above computations give us also an idea how dis- 
tant must be the time of the initial state. What a long 
time, for example, must we imagine the trade winds to 
have been blowing with their present extent and strength 
in order to be justified in assuming that the present state 
of motion of the equatorial currents is steady. For that 
about 100,000 yearo are needed, supposing we postulate a 
mean depth of 4,000 metres and do not take into account | 
the deadening influence of continents and islands which | 
must somewhat diminish that number. Every initial 
state, whatever it may have been, vanishes finally, and 
gives way to a steady state, only the time varies which is 
required to diminish the originally arising velocity to any 
required degree of smallncas. 


Orya ASTRONOMICAL COLUMN 

The Melbourne OU'iERVATOry. — The thirteenth 
official Report of the Board of Visitors of the Melbourne 
Observatory, with the annual statement of the Govern- 
ment Astronomer, is before us. Mr. Ellery reports tliat 
the new building to contain the magnetical and meteoro- 
logical instruments registering continuously by photo- j 
graphy is completed. The staff of the Obscrvaitory now 
consists of the director, with a chief assistant (Mr. White) ^ 
and three junior assistants. The transit-circle is found ^ 
to be inadequate for modern requirements, and the Board ^ 
of Visitors lay stress upon the neccssit> of providing an ' 
instrument of greater pretensions, to enable Melbourne | 
to co-operate effectively with European and American 
observers ; the Sydney Observatory being already in pos- ; 
session of a very superior meridian- instrument, and one , 
having been ordered, it is understood, for the observa- 
tory under the direction of Mr. Todd at Adelaide, it is , 
hoped that a new transit-circle may soon be provided for I 
Melbourne, and it is suggested that the necessary appro- 
priation, about 1,200/., might be made in two annual votes, 
as two years will be required for the completion of the 
instrument. | 

The great reflector, though reported to be working 
satisfactorily, the mirrors retaining an excellent polish, 
and no marked signs of deterioration being visible, is ’ 
occasionally subject to trifling derangements of its 
mechanism, l^nfortunately the publication of the work 
with this instrument, the drawings of nebuku, has bcx‘n 


delayed by the loss of the gentleman who copied the 
drawings on stone. The drawings, however, now only 
require printing, and their publication is not likely to be 
long retarded. Mr. Ellery refers to the miscellaneous 
observations made during the year to which his report 
relates (to June 30, 1877), including observations of 
D’ Arrest’s comet of short period, determination of 
positions of stars used by Mr. Gill during his expedition 
to Ascension, measures of southern double stars and of 
the polar and equatorial diameters of Mars, and of 
Saturn’s ring. With regzird to the use of the great 
reflector it is mentioned, “Out of 326 available nights 
150 were unfitted for observation from unfavourable 
weather, bright nioonlight interfered on 32, while 49 
W'ere occupied with visitors, which, together with about 
20 nights during which the telescope w’as under repair, 
or which were unavailable from other causes, left only 
75 nights upon which observations could be made.” 
From the observations made during the year upon 77 
of the smaller nebulae in Sir John Herschel’s “General 
Catalogue,” it is gathered that while the actual aspect of 
many conforms precisely with Herschcl's description, 
others are so considerably changed as to be only recog- 
nisable by their position. The only change detected in 
the great nebula about r\ Argus, since the drawing in 
March, 1875, has been “ a break or separation in one ol 
the branches on the preceding side.” 

Observations of the satellites of Uranus were made on 
sixteen nights, and on the same number of nights the 
satellites of Mars (the announcement of the discovery ot 
which had been telegraphed to Mr. Ellery by Sir George 
Airy) were unsuccessfully sought for ; the failure to find 
these objects with certainty and ease Mr. Ellery considers 
“somewhat unaccountable,” but the reader will hardl> 
need to be reminded that there are other cases where 
the large reflectors have not proved so adequate for worl> 
as the large refractors ; sooner or later, at Melbourne 01 
elsewhere, wc hope to see a large instrument of the latter 
class applied to the survey of the southern heavens : the 
real astronomical work in the northern hemisphere, the 
more precise micrometrical measures and more delicate 
observations falling to the task of the practical astro- 
nomer, have been, as yet, pre-eminently due to the use 
of the refractor. 

Biela’s and IIaelev’s Comets. — There are neai' 
approximations between the orbits of these bodies no! 
far from points which were first roughly indicated In 
Littrow, in a communication to the Vienna Academy in 
1854, entitled “ Bahnnahen zwischen den pcriodischcn 
Gestirnen dcs Sonnensystemes.” In heliocentric longi- 
tude 39'' 25' (equinox of 1836) the distance between the 
two orbits is 0*032 (the earth’s mean distance from the 
bun = i), and in 200’ 51', the distance is as small as 
o'oii. At the former ])oint the true anomaly of Halley’s 
comet is - 94^ 9', with the elements of 1836, and that of 
Biela’s -7*17'; at 200’ 51' the true anomaly of Hailey’s 
is -j- 104' 59', and of Bicla’s -f 90'’ 2’ ; wc see then that 
on t’le last return of Halley’s comet to these parts ot 
space, though its orbit approached so near to that of 
Biela’s, there was no near approximation of tlie two 
bodies. It will be remembered that Bicla’s comet also 
passes very near to the orbit of Tcmpcl’s comet 1866 I., 
and consequently to the tiMck of the November meteor- ‘ 
stream. 

GEOGRAPHICAL NOTES 

Among the geographical notes in the January number 
of the new periodical issued by the Royal Geographical 
Society wc find some interesting information regarding 
the work to be done by Mr. Keith Johnston’s East African 
Expedition. He is instructed to gather data for con- 
structing as complete a map as possible of the route, and 
to make all practicable observations in meteorology, 
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geology, natural history, and ethnology, with the view of 
rendering as exact as possible the information obtained 
regarding the region, its inhabitants, and products. As 
special subjects of investigation he is to observe and note 
the routes best adapted for future more extensive com- 
munication, and to spare no efforts in examining the 
range of mountains seen by Mr. E. D. Young and by 
Capt. Elton and his party, at the north-east end of Lake 
Nyassa, ascertaining their extent and elevation, and the 
condition of the routes or passes over them. The practi- 
cability of constructing a line of telegraph from north to 
south through the region is also to be inquired into. If 
Mr. Johnston should succeed in reaching Lake Tan- 
ganyika he is directed to pay special attention to facts 
bearing upon the extraordinary rise in its level in very 
recent times, as stated by Mr. Stanley. Besides making 
accurate measurements, Mr. Johnston is recommended 
to institute inquiries as to whether the rise may not be 
periodical, or the result of a succession of years of exces- 
sive rainfiill ; but in the event of its proving continuous 
he is to investigate with care the causes and results of so 
remarkable a phenomenon. This note is followed by a 
summary of the survey arrangements of the Afghanistan 
Expedition, which promise to add much to our knowledge 
of the unknown tracts *of country on our north-west 
frontier. The information contained in the remaining 
notes has already been placed before our readers in our 
own columns. The maps in the present number are those 
of the Fly River, New Guinea, from Signor D^Albertis' sur- 
vey, of the hulimani Mountains, on our Afghan frontier, 
illustratmg an article by Mr. C. R. Markham, and of the 
routes of the Swedish and Dutch Arctic Expeditions. 

Thi: International African Association at Brussels 
have recent!} received intelligence that MM. Wautier 
and Dutrieux, with 360 porters, had left Mpwapwa on 
('ctoberi5 to i-ejoin M. Carnbicr. Dn October 27 they 
were at Mvumi, in Ugogo, where a letter from M. 
Cambier reached them, announcing his arrival at Kasisi, 
which is two days’ march from Orambo, the capital of 
King Mirambo, of IJnyamwesi. They are now travelling 
in company with M. Broyon, Mirambo’ s son-in-law, who 
is said to be taking up a large convoy to Ujiji for the 
English missionaries, and under his able guidance and 
advice it may be hoped tliat they will escape similar 
misfortune^ to those which Ihc}’ liavc experienced in the 
past. 

IxiiLLU-ixii has been received at St. Peter aburg 
that Prof. Nordenskjoid’s steamer rt'^a is ice-bound on 
the Siljcrian coast. 

In the la^t number of the 'Jour </// JJouJo, M. Alfred 
Marche, the former companion of M. Savorgnan dc 
Brazza, in his explorations of Western Africa, concludes 
his admirably illustrated chapters, entitled “ Vovage au 
<;abon et sur Ic Fleuve e)goou( 5 .” 

Pkof. IviKPERr, the eminent geographer, has recently 
expicosed his opinion regarding the alleged return of the 
Amu Darya (or Oxus) into ita ancient bed, and conse- 
qucntly becoming a tributary to the Caspian instead of 
the Aral Sea. 1 he Jh*oles3or remarks that all statements 
made Inthcrto, even as far back as those of the old 
Roman ^\^ter^ are simple speculations, proving nothing 


Mr. Barrington Brown, as ** one of the grandest falls in 
the world,” as well as to prove the truth of his (Mr. im 
Thumbs) idea that such a place ought to be a rich 
treasure-ground for a collecting naturalist. He professes 
to be disappointed with the fall because it is neither so 
high as the Yosemitd Fall nor so broad as Niagara. 
But he visited it when the water was at its lowest 
volume, and yet, when looking at it from above, he 
confesses that the fall is one of “splendid and awful 
beauty.” Altogether we infer that Mr. Brown’s de- 
scription is essentially coiTect, especially when the river 
is at its fullest. The country on the road to and about 
the fall is described as of matchless beauty, and evi- 
dently it is a splendid field for a naturalist. The fall can 
be reached with comparative case in a few days from 
Bartica Grove. 


c se but uierely the eu.tcnce of a dry river-bed in ihc 
direction indicated. Jle tliinks it a in.itter of course tli.U, 
nvM ““ii^sual accumulation of water in the 

distance, and, during the few centuries for which we 
fi ‘''“5 event has happened so often, 

tnat the present recurrence need not in any way have 
given luc to so much talk and discussion. 

i PiiURN, of the British Guiana Museum, 
KaLeu/r! November last, to the 

testino- Potaro River, for the purpose of 

testing whether it was rightly described by its discoverer, 


At the November meeting of the Russian Geographical 
Society, Admiral Krusenstern described the results of his 
journey to Siberia in 1876 to investigate the possibility of 
connecting the basin of the Petchora with that of the Ob, 
and thus open a continuous water-way from Europe to 
Siberia. He reports favourably on the practicability of 
the scheme. The scientific results of the journey are topo- 
graphical surveys, levellings of the principal parts of the 
route, a whole series of astronomical determinations, and a 
large addition to our knowledge of a region still little known. 

The last number of the Zeiischrift of the Berlin 
Geographical Society contains an elaborate paper by 
Herr G. Hartung on the formation of valleys and lakes. 
There is also a valuable paper by the late Saharan 
explorer, Erwin von Bary, on the character of the vegeta- 
tion of Air; besides a large map of the African river 
Quanga, the result of the exploration of Herr Otto 
Schiitt. Tlie last two numbers of the Vcrhandlwigcn of 
the same Society contain some important papers. Prof. 
Karsten gives some data on the problem of ocean currents, 
and Dr. Tietze describes the results of his exploration of 
the volcanic Mount Demavend, to which we referred in a 
previous number. Dr. Hartmann has some interesting 
observations on the distribution of deep-sea animals. It 
wall thus be seen that this Society regards geography as 
embracing a very wide field of research, and in this 
respect is a model that might with advantage be followed 
by other geographical societies. 

A COMMIT Ti'E has been formed at Berlin with the 
object of founding a “ Central Union for Commercial 
Geography and the Furtherance of German Interests in 
Foreign Countries.” The Society hopes to enter into 
friendly relations with all German and foreign geographi- 
cal socielie.i. 

“ Bc)sxrp:x in Bild und Wort,*’ is the title of an inte- 
resting work by Amand von Schweiger Lerchcnfeld, just 
) published by Hartlcben, of \"icnna. The geographical 
I imblications of this firm are of particular excellence, and 
the present work is a fiiir case in point. It contains some 
, twenty charming drawings from the artistic pen of J. J. 

Kirchner, illu3trating the must interesting parts of the 
J province which has jdayed so prominent a part in the 
I past year’s history. The text is carefully written, clear, 
and to the point. Altogether the work is an acceptable 
I addition to geographical literature. 


THE MARQUESS OF 'rWEEDDALEy P.Z.S. 

T T is with extreme regret that we have to chronicle the 
death, after a three days’ attack of bronchitis, on the 
morning of December 29, of Arthur Hay, ninth Klarqucss 
of Tweeddale, F.R.S., and President of the Zoological 
Society of London. 13 orn in iS24> Ike second son of 
Field-Marshal the late Lord Tweeddale, K.T., a veteran 
of the Peninsula and other campaigns of “the Great 
War,” Lord Arthur Hay at an early age entered the 
army, as befitted the godchild of the grand English 
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captain, and obtained a commission in the Grenadier 
Guards. But the ordinary guardsman’s life in times of 
peace was inadequate to his aspirations, and reaching the 
rank of captain, he was soon after appointed aide-de-camp 
to Sir Henry (afterwards Lord) Hardinge, then Governor- 
General of India, and in that capacity accompanied his 
chief through the ever-memorable campaign of the Sutlej. 
After the English arms had triumphed in the conquest of 
the Punjab, Lord Arthur was attached to a mission, the 
details of which, we believe, have never been made public, 
to some of the tribes bordering upon our northern frontier, 
and in discharge of that duty reached places unvisited by 
any European traveller since the days of Moorcroft. 
Lord Arthur’s services in India and the adjacent countries 
lasted over several years, in the course of which time his 
attention was attracted by their rich and little-known 
fauna, and he not only formed the acquaintance, but 
assiduously cultivated the friendship of two of the 
greatest Indian zoologists of the time— Jerdon and 
Blyth — of whom he became an apt pupil, fishes and birds 
being particularly the objects of his pursuit. Returning 
home at length he resumed his regimental duties, and on 
the outbreak of the Russian war, in 1854, he accom- 
panied the expeditionary force first to Turkey and thence 
to the Crimea, taking part in the operations which ended 
in the fall of Sebastopol. Soon after the conclusion of 
peace he left the army, and his old zoological tastes, 
which had been growing slack, returned to him more 
strongly than ever. Un the death of his eldest brother, 
Lord Gifford, he became heir to his father’s honours 
and estates, and assumed the courtesy title of Lord 
Walden, by which, perhaps, he will be most generally 
recognised, for under that designation he published the 
CTcater part of his contributions to zoology, and under it 
he succeeded the late Sir George Clerk as President of 
the Zoological Society, performing the duties of that 
office with a singular amount of dignity and urbanity. 
For several years he continued to live in a cottage he 
had built for himself at Chislehurst, and there he began 
to form an ornithological library and collection on a 
scale almost unattempted hitherto in this country, though 
the collection was supposed to be limited to Indian, or at 
least Asiatic, specimens. On the death of his father, at 
a very advanced age, in 1876, Lord Walden inherited 
the Scottish peerage and estates, and thenceforth his 
home was mainly the old ancestral scat of Yester, near 
Haddington, where he entered, ith the energy natural 
to his character, upon the life of an agriculturist ; in this 
respect following the example of his father, who had long 
since turned his sword into a ploughshare, and had 
earned the reputation of being one of the most scientific 
farmers in that part of North Britain, which is the head- 
quarters of scientific farming. 

The late Lord Tweeddale was a frequent and, when 
occasion required, a powerful vriter. Most of his ac- 
knowledged communications are to be found in the 
Journal of the Asiatic Society of Bengal, the IbiSy and 
the ProceedififTs and Transactions of the Zoological 
Society, but it is believed that his anonymous contribu- 
tions to the public press were still more numerous, 
though these were seldom on scientific topics. He 
married twice : first, the daughter of the late Count 
Kielmansegge, for many years the popular Minister of 
Hanover at this Court, w’ho died in 1871, and secondly, 
a daughter of Mr. Mackenzie of Seaforth, who survives 
him. 

One word must be said of Lord Tweeddale’ s gene- 
rosity. No reasonable project for the advancement of 
zoology in any of its branches was ever started but he 
was ready to support it liberally. His loss will be deeply 
felt by a wide circle of his brother ornithologists, and 
the Zoological Society will find it very difficult to replace 
him in its presidency, a post which seems to require a 
peculiar position of scientific and social rank. 


NOTES 

We are happy to state that at the end of the last legislative 
session the French Central Bureau of Meteorology obtained 
from the National Exchequer a sum of 120,000 francs, required 
for the organisation of the services which v ere decreed in the 
month of June. A semi-monthly paper will be issued by the 
Bureau summarising the results of observations during that 
period. The work of normal schools, which had been .sus- 
pended during two or three years, will be resumed and published 
as in former times. 

The French Minister of Public Works has prepared a most 
important decree, which was signed on December 20 last. For 
the execution of the great works which have been voted by the 
French Parliament, an auxiliary corps of Ponts-et-Chaus'^ce.s 
engineei*s has been created, d'he members of this newly created 
body will enjoy the same privileges as the government engineers 
who have been trained at the Polytechnic School. The conse- 
quence is that the privileges of that celebrated establishment are 
practically at an end, and the principle that office should be 
given to the fittest irrespective of their origin has a fair chance 
of becoming an axiom of the French administration. 

The first part of a posthumous work by Prof. Foggendorf on 
the History of Physics has been sent us by Messrs. Williams ?nd 
Norgate. It will be completed in three parts and will contain 
much interesting matter collected by the lute eminent physicist 
during his long career as lecturer at the Berlin University. We 
have also received the first part of the “ Publications of the 
Astrophysical Obscr\alory of Potsdam,” containing observa- 
tions of .sun-spots from October, 1871, to December, 1873, by 
Dr. Sporer. 

From Science AW.v we learn that Mr. Alex. Agassiz left 
Cambridge (U.S.) on December i fora second tlredging-trip in 
the West Indies on the Coast Survey steamer Blake. The 
specimens secured by him are divided among scientific men in 
Europe and America, who work them up, while many of them 
go in o Ills oun Cambridge collection. This year he will crui'-e 
between the Windward Islands and the coast of South America,, 
having spent last winter in the Gulf of Mexico. 

The prominence given to science is a noteworthy featuie in 
the annual summaries for the past year which appear in most of 
our newspapers. 

We have much pleasure in drawling our readers’ attention to 
the follow ing circular concerning a Society for the Collection of 
South African Folk Lore. The circular explains its>elf, and w’e 
trust that those of our readers who are intere.-.ted in the subject 
will subscribe to the periodical which it is desired to start : — 
‘‘ The exi-tcnce, among the aboriginal nations of South Africa, 
of a very extensive traditionary literature, is a well-knowm fact. 
Not a few stories forming part of this literature have been 
written down ; and as in some of them terms occur which no 
longer appear to be used in colloquial language, and the meanings 
of w hich arc, in many instances, not fully understood, there is no 
doubt that w e meet in them wdth literary productions of great 
antiquity, handed down to the present generation in a somewhat 
similar manner to that in which the Homeric pcems reached the 
age of Pisistratu^. But European civilisation is gaining ground 
among the natives, and within a few years the opportunities for 
collecting South African folk-lore will be, if not altogether lost, 
at least far less frcciuent than they are now. This would be a 
great loss to * the science of man,’ particularly as there is much 
which is exceptionally primitive in the languages and ideas of 
the South African aboriginal races. There are not a few mis- 
sionaries and other Europeans in South Africa who have ample 
opportunities for collecting South African folk-lore. Some of 
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these however, are not aware of the importance of such collec- 
tions, and those who arc would be greatly encouraged in the 
task of making them, if a channel for their speedy publication 
existed. In the hope of contributing towards the collection of 
♦South African traditionary literature, a Folk-Lore Society is in 
course of formation at Cape Town, which already includes 
members in distant parts of South Africa. The publication of 
a small periodical every second month is also proposed by the 
Society. The annual subscription to this periodical will be four 
shillings, exclusive of postage. Folk-lore intended for publica- 
tion in it should be accurately written down in the language and 
words of the narrator, and a translation into English, or some 
other well-known European language, added. Further informa- 
tion regarding facts illustrative of native life or native literature 
will also, wdienever practicable, be publuhed. Intending sub- 
scribers to the projected periodical arc requested kindly to send 
in their names and addresses, stating the number of copies re- 
quired by them, to the secretary of the South African Folk-Lore 
Society, care of Miss L. C. Lloyd, Cape Town.” 

According to a report made by Prof. Palrnieri an interesting 
application of the microphone to volcanic phenomena has just 
been made by Prof. Michele Stefano de Rossi, who during a 
series of experiments extending over several months and made 
at his seismic observatory at Rocca di Papa in the Albanese 
Mountains, has found that the present emption activity of Mount 
Vesuvius could be perceived through the microphone even at 
that enormous distance. Prof, dc Rossi, in order to continue 
his experiments, has recently stayed w ith Prof. Palmier! at the 
Vesuvius Observ^atory, and they have together visited the crater 
of the Solfatara near Pozzuoli, where tlie subterraneous work of 
the volcanic forces became so very evident to the sense of hear- 
ing, that a considerable amount of fear was caused amongst 
those present at the experiments. Prof, de Rosd will publish 
an account of his researches in his serial 11 / ''ulcanismo. 

Earthquakes are reported from Seefcld (Tyrol) on Decem- 
ber 14 at night, where the .shock came in the direction from 
north to south, and from Luxemburg on December 15 at ll a.m. 
where mx or seven distinct os-cillalions were noticed. 

News from the American Rei>iiblic of San Salvador st.atcs 
that the volcanoes of .Santa Ana and of I/.alco are in eruption. 
The cruiUion of the former had been anticipated for some time 
past ^see NATURE, vol. xix. p. S6), and seems to be of particular 
violence. 

“An English Manufacturer” makes a strong appeal in 
yesterday’s 7 'hnes on behalf of the introduction into this country 
of the decimal system in weights, inea-urcs, and coinage. It is 
long since wc showxd the absurdity of our pre-ent systems, and 
the necessity for the introduction of something more scientific. 
But the “Manufacturer” shows that by our want of any inter- 
national system, .such as prevails among other nations, the trade 
of this country seriously suffers. We h(jpe this aspect of the 
question wdll be urged upon the Government by all interested, 
■and that a much more radical reform will be in.stituted than 
what has been attempted in the recent most unsatisfactory 
Weights and Measures Act. 

The director of the Vienna Geological Institution, Counsellor 
Franz von Hauer, has been nominated ** Officierde I’lnstruction 
publique ” by the French Minister of Public Imtruction. 

M. W. DE Fonvielle sends us the following details con- 
cerning the recent electrical observations at Montsouris Ob.verva- 
tory :~Electrical observations are registered regularly at Mont 
souris seven times a day, according to a proper scale of 
variations, and with a Thomson electrometer. 'I'liese obs< rva- 
dons are made by M. Descroix, under the general direction of 


M. Marie Davy, the director of the*obscrv^atory, and the results 
are recorded daily in the I’aris Temps, The scries from the 
beginning of the month of December offers some notable pecu- 
liarities. The frost in Paris set in on December 7, and from 
that dale to the 22nd there were fifteen days of continued cold. 
Only once, on the i8th, a lhaw' was for a few hours imminent, 
but the snow was not melted in the observatory grounds. 
During the whole of that period not less than 105 careful 
readings w ere taken and registered, but not a single one of these 
readings exhibited the least negative tendency. The variations were 
very fcw% and the sign -b W’as alw^ays recorded. This high positive 
state of tension was observed in spite of a number of variations in 
the pre.ssure of the air, which was almost alw'ays under 760 mm., 
and sometimes so low^ that the forecast published by the Bureau 
Central announced “approaching rainfall.” The maximum 
was on the 19th, during a heavy cold fog ; it was so large that 
the instrument was thrust out of balance, and the record of the 
number is wanting. The tension then exceeded 2CX5 Daniell 
cells. From that time the scale of comparison was altered, so 
that the range of the instrument was enlarged. In consequence 
of this observation it was sugge.sted that the real thaw, or change 
of weather w ould not set in without the previous appearance of 
negative tension. Instructions were given by M. Marie Davy to 
tc.st this suggestion by a careful examination of the electrical 
circumstances attending this lengthened period of unprecedented 
cold and the future thaw’ which would put an end to it. The 
, thaw set in in France on the night of December 25-26, at an hour 
varying according to the circumstances of the several localities, 
llie electrical readings at Montsouris were found positive on the 
25th during the w hole of the day, but the mean value was greatly 
diminished, and the readings very unequal. On December 26 at 
six in the morning, negative readings were taken and registered 
for the first time since December 7. It must be added that 
under the circumstances the Thomson electrometer kept at 
Montsouris is not considered by M. Descroix as exhibiting the 
exact numerical value of the tension of the air, but merely its 
kind and the gener.il progress of the phenomenon. This reser- 
vation has been made in a correspondence with Signor Palrnieri, 
the director of the Mount Vesuvius Observatory, on the occa- 
sion of some strictures passed on the location of the Thomson 
electrometer used in these observations. 

No general meeting of the Association for the Improvement 
of Geometrical Teaching will be held in Januaiy, 1879. Con- 
siderable progress has been made by the sub-committees ap- 
pointed in January, 187S, and draft syllabuses w'ill soon be 
submitted to mcmber.s of the Association. 

M. Valentin ha.s been snjwed up during more than four- 
teen days in the observatory on the top of the Puy-de-Dome, 
where he takes the meteorological readings. The telegraph 
cjiinecting Puy-de-Domc with Clermont laboratories being out 
of order no telegram has been received from him for a length- 
ened period. No anxiety is felt for his safety, he having been 
well furnished with provisions and fuel. A similar accident 
has befallen General de Nansouty, the director of the Pic du 
Midi Observatory. Ills telegraphist having descended to Bag- 
nercs was unable to ascend again and the General was left to 
hi-, fate. As he is rather old and of delicate health heroic 
efforts were made by the peasantry to reach him, which they 
did on December 24 ; the telegraphic line was repaired and 
telegram.s recorded as usual in the Bulletin Intamational, 
General de Nansouty refused to relinqui.sh his post, and he is 
.spending his winter as usual on one of the highest peaks of 
France. 

The Neue IViener Zeitung states that an electric light has been 
tried on a locomotive on the Vienna Railway .system. The 



210 


NATURE 


\yan. 2, 1879 


ber, and consisting of two parts, an astronomical and an 
astrological. 

7 %^ Journal of the Russian Chemical and Physical Societies of 
St. Petersburf^ (vol. x. No. 8) contains the following papers : — 
On the chlorides of ben2ol, by Th. Beilstcin and A. Kourbatoff. 
— On the preparation of glycol, by S. Stempnevsky. — On allyl- 
dipropylcarbinol, by P. and A. Saytzeff. — On pseudopropyl- 
acetylene, by F. Flavitzky and P. KrilofT. — Remarks by F. 
Flavitzky on M. EltekofT’s paper on the action of water ujxjn 
the chlorides of ethylenes and similar compounds in the presence 
of oxide of lead. — Observations on nitrophenols, by M. Gold- 
stein. — On the nature and the derivates of cholestcrine, by M. 
Valitzky. — On the neutral products of the oxidation of cholcs- 
terine, by P. Latschinoff. — On the polarisation of electrolytes, 
by R. Colly. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Pecember. — ‘*Note on the Influence 
exercised by Light on Organic Infusions,” by John Tyndall, 
D.C.L., F.R.S., Professor of Natural Philosophy in the Royal 
Institution. 

Early last June I took w ith me to the Alps fifty small herme- 
tically sealed flasks containing infusion of cucumber, and fifty 
containing turnip infusion. Before sealing they had been boiled 
for five minutes in the laboratory of the Royal Institution, They 
were carefully packed in sawdust, but when unpacked the fragile 
sealed ends of about twenty of them were found broken off. 
Some of these injured flasks were empty, while others still 
retained their liquids. The eighty unbroken flasks were found 
pellucid, and they continued so throughout the ^summer. All 
the broken ones, on the other hand, which had retained their 
liquids, were turbid with organisms. 

Shaking up the sawdust, which I knew must contain a consi- 
derable quantity of germinal matter, I snipped off the ends of a 
number of flasks in the air above the sawdust. Exposed to a 
temperature of 70° or 80® F., the contents of all these flasks 
became turbid in two or three days. 

The experiment was repeated ; and after the contaminated 
air had entered them, I exposed the flasks to strong sunshine for 
a whole summer’s day ; one batch, indeed, w’as thus exposed 
for several successive days. Placed in a room with a tempera- 
ture of from 70* to 80® F., they all, without exception, became 
turbid with organism*:. 

Another batch of flasks, after having their scaled ends broken 
off, was infected by the water of a cascade derived ' from the 
melting of the mountain sno^^ s. They ere afterwards exposed 
to a day’s strong sunshine, and subsequently removed to the w'arm 
room. In three days they were thickly charged v ith organisms. 

On the same day a number of flasks had their ends snipped off 
in the open air beside the cascade. 'I'hcy remained for weeks 
transparent, and doubtless continue so to the present hour. 

I do not wish to offer these results as antagonistic to those so 
clearly described by Dr. Arthur Downes and Mr. Thomas Blunt, 
in the Proceedings of the Royal .Society for December 6 , 1877* 
Their observations are so definite that it is hardly possible to 
doubt their accuracy. But they noticed anomalies which it is 
desirable to clear up. On July 10, for example, they found 9 
hours’ exposure to daylight, 3J hours of which only were hours 
of sunshine, sufficient to effect sterilisation ; while, on July 29, 
**a very hot day, with much sunshine,” ii hours’ exposure **g 
of which were true insolation,” failed to produce the same cflect. 
Such irregularities, coupled with the results above recorded, 
will, I trust, induce them to repeat their experiments, with the 
view of determining the true limits of the important action which 
those experiments reveal. 

Chemical Society, December 19. — Dr. Gladstone, presi- 
dent, in the chair. — The following papers were read ; — Re- 
searches on the action of the copper zinc couple on organic 
bodies, part ix. — Preparation of zinc methyl, by Dr. Gladstone 
and Mr. Tribe. (During the reading of this paper Dr. Frank- 
land took the chair.) Methyl iodide in contact with the copper 
zinc couple is converted at the ordinary temperature, in from 
three to thirty da)rs, into a crystalline mass of zinc methiodide. 
By distillation zinc methyl is obtained ; the yield in one case 
was 99*27. — Dr. Debus made some remarks on the formula of 
glyoxylic acid. The author considers the formula of this acid 
to be CalljOj, in opposition to Perkin, who from quantitative 


experiments came to the conclusion that the true formula was 
C2II4O4. — Mr. WjIIs gave a short communication on the pro^ 
duction of oxides of nitrogen by the electric arc in air. The 
author finds that nitric acid was formed in four experiments 
equivalent to *54, *55, *6, and *7 gramme per hour, and points 
out the importance of this observation with reference to the 
proposed use of the electric light in dw^ellings.— On the action 
of alkaline hypobromite on oxamide, urea, and potassium ferro- 
cyanide, part ii., by W. Foster. — On two new hydrocarbons 
obtained by the action of sodium on turpentine hydrochloride, 
by Dr. Letts. The principal point in this paper is the fact that 
the author has obtained a solid hydrocarbon having the formula 
'vhich he designates solid turpenyl. — On the formation 
of baric periodate, by S. Sugiura and C. F. Cross. — On erbium 
and yttrium, by 'J'. S. Hiimj)idge and W. Burney. The authors 
wished to determine the specific heats of these metals, but failed 
to obtain them in coherent mas‘-es. They determined the atomic 
weight of pure erbium to be 171*61. 

Meteorological Society, December 18. — Mr. C. Greaves, 
president, in the chair. — P. Doyle, F.S.S., J. M. Gray, Lord 
Hampton, G.C.B., M. Jackson, A. Proctor, G. Simpson, and 
E, C. Tisdall were elected Fellow s of the Society. — The following 
papers were read : — Abstract of the meteorology of the Bombay 
Presidency, by C. Chambers, F.R.S., communicated by Sir 
G. B. Aiiy, K.C.B., F.R.S., Astronomer- Royal. — Experiments 
with Lowne’s anemometer, by Capt. William Watson, F.M.S. 
— Meteorology of Bangkok, Siam, by J. Campbell, Staff 
Surgeon, R.N. — Results of meteorological observations taken a.t 
Calvinia, South Africa, by Kaufmann I. Marks, F.M.S. 

Royal Microscopical Society, December ii. — Dr. C. J. 
Hudson, vice-president, in the chair. — Mr. John Harrison and 
Dr. Alabone W'ere elected Fellows of the Society. — Dr. Hudson 
described a new species of Rotifer, Occistes s/haji^nif coloured 
drawings of wdiich w’ere exhibited. lie also exhibited a number 
of beautiful transparent diagrams of rare species of Infusoria 
which he described seriatim. — Mr. F. 11 . Ward read a paper on 
a new’ microspectroscope without a slit, and described this and 
other accessory apparatus to the instnimcnt.— Mr. F. Crisp read 
a paper on Hoflinann’s new camera lucida, in which he described 
this and other recent forms of the apparatus, figures of some 
being drawn upon the board. Another form of camera lucida, 
by Dr. Russell, of Lancaster, W’as described and figured by Dr, 
Millar, and a description of a new' one by Swift was also given 
by Mr. Ingpen. — Mr. C. Stewart read a short communication 
from Mr. A. D. Michael announcing the discovery of the male 
of Cheyletus venustissimus. Attention W’as called to a new’ 
glycerine immersion lens received from America, by Mr. 
Ingpen. — Mr. Beck, in reference to a suggestion for a universal 
unit of microscopical measurement, gave his decision in favour 
of divisions of the millimetre, and prc'^ented to the Society .t 
micrometer ruled with this, and also in inch_ for ready 
comparison. 

Geological Society, December 18, 1878.— Henry Clifton 
Sorby, F.R.S., president, in the chair. — Rev. Frederick Charles 
Lambert, Robert Blant, and Ernest Swain were elected Fellows 
of the Society. — The following communications w'cre read : — 
On remains of Mastodon and other vertebrata of the miocene 
beds of the Maltese Inlands, by Prof. A. Leith Adams, F.R.vS. 
The author recognised the followingMaltcse formations : — Upper 
Limestone. — Maximum thickness over 250 feet, j'lassing into a 
sandy rock, and that into a hard red limestone. Fossiliferous, 
containing four Brack io pod a, several Lamellibranchs and 
Gastcrop^s, and twenty-five Echinodermata (ten being pecu- 
liar). Sand Bed. — Maximum thickness about 60 feet, variable 
in character, characterised by vast abundance* of Heterostegina 
defressa ; fifteen vertebrata. The Marl Bed. — Maximum thick- 
ness over 100 feet, but sometimes almost wholly thinned out. 
Organic remains rarer than in the sand bed. The Calcareous 
Sandstone. — Maximum thickness rather over 200 feet. Con- 
tains bands of nodules, of which the second is rich in organic 
remains. Hence come the noted teeth of Squalidoc. Among 
its invertebrate fauna are many Pecteus, with other Lamelli- 
branchs, Gasteropods, and Brachiopods. Also twenty-two 
species of Echinodermata. The Lower Limestone. — Maximum 
thickness over 400 feet. Scuiella suhrotunda and Orbitoides 
despansus are abundant in the upper part, and it is generally 
fossiliferous. In a nodule-seam in the calcareous sandstone in 
the Island of Gozo two rather imperfect teeth of a Mastodon have 
been found. Both are penultimate molars. They agree most 




yan. 2, 1879] 


NATURE 


211 


nearly with the teeth of Mastodon angusiidens^ but the characters 
are not sufficiently well preserved to differentiate the species with 
certainty. The same formation has furnished teeth of a PAoca, 
ti) which the speciBc name rugosidens has been given by|IProf. 
Owen. Large teeth referable to the Phocida? are found in the 
nodide seams of the calcareous sandstone and in the sand bed ; 
the marl bed has also furnished a portion of a jaw. The Wood- 
>> ardian Museum contains a part of a jaw of Squalodon^ evidently 
fiom a nodule-seam of the calcareous sandstone (found by Scilla 
circ. 1670), The sand bed and calcareous sandstone have 
furnished remains of more than one species of Dclphinus^ and 
large-si/ed Cetacean vertebrae are found in nearly all the beds, 
C'.pecially the sand bed. llalitha ium has been obtained from 
the sand bed, marl bed, calcareous sandstone, lower limestone, 
and (?) upper limestone. One specimen of Ichthyosaurus gau- 
dcnsiSy liulke, has been furnished by the calcareous sandstone ; 
the same has also furnished MclUosaimts champsoides^ Crocodiltis 
gatidemiSf and Starodus viditemis. Mvltohates toliapicus and 
allied species have come from all the deposits except the upper 
limestone. Otobates subionversns from the sand bed and marl. 
The squalidsc are abundant from all the deposits except the first. 
'I'here are ten species belonging to the follow ing genera : — 
CarcharoJon, Catcharias^ Oxyrhhia, Jlcmipnsiis^ Corax, 
Odoniaspts, lammi. Remains of Notidanus, Platax, and 
Diodon have also been found. — Dinosauria of the Cambridge 
greensand, Part.s I. -VII., by Prof. II. G. Seeley, F.L.S. 
F.G.S. The author stated that this paper was founded upon 
the collection of moie than 500 dinosaurian bones pre- 
served in the \Voodw ardian Museum, for the opportunity 
of studying which he w'as indebted to the kindness of 
Prof. T. McKenny Hughes. He described the conditi ms under 
w'hich the specimens occur, and accounted for the apparently 
w orn state of the bones as the results of exposure to the air, and 
s-ubsequent maceration. — I. Note on the axis of a dinosaur from the 
C ambridge greensand. — II. On the vertebral characters of Acan- 
thophoUs horndns, Huxley, from the base of the chalk-marl near 
I olkestone.— 111 . On the skeleton A noplosaurus curtonotus, 
:seeley.— IV. On the axial skeleton^of Luceixosaunis tauyspondy- 
lus, Seeley. — V. On the skeleton of Syugotiosaums macrocercus, 
Seeley. — VI. On the dorsal and caudal vertebra: of Acanthopholis 
siereocarus, Seeley. — VI I. On a small series of caudal vertebrae of 
a dinosaur, Acanthopholus etccercus, Seeley. 

Cambridge 

Philosophical Society, November iS. — Prof. Livcing, 
president, in the chair. — 'I’lic following communication w'as 
1 ladc to the Society : — Some results of the tw'o last total solar 
eclipses, by Dr. A. Schuster. Every scientific investigation 
i-asses through a preliminary stage, in which a general survey of 
ilie factN is taken, and by means of which the mo.st hopeful line 
for future inquiry is determined. Eclipse observations may be 
said to have ju-.t jiassed through that preliminary stage. 'Phe 
present is therefore a fitting time for a general survey of what 
has been done, and a discussion of what remains to be done, 
Lclijisc observations may be divided into three classes ; spectro- 
scopic observations, polariscopic observations, and general ob- 
servations on the outline and shape of the corona, which can 
' -est be carried on by means of good photographs, i. Spectro- 
•copic observations. — The spectrum of the corona consists ; of 
a continuous spectrum, in which the dark Fraunhofer lines are 
faintly seen ; of the sj^ctrum of hydrogen gas, and of an un- 
known line in the green. The pressure of a continuous spec- 
trum indicates the pre'-ence of solid or liquid particles, and is 
most likely partly due to matter falling into the sun. During the 
last eclipse the first systematic attempt to determine the height 
to which the continuous spectrum extends was made by Prof. 
Eastman, assisted by Mr. Pritchett. The result was rather 
remarkable, for although the corona was not equal in intensity 
m the four directions, the spectimm disappeared nearly at the 
same distance all round the sun. The importance of obtaining 
photographs of the spectrum was pointed out. The various 
attempts that have been made were mentioned, and the result of 
the Siamese photographs w'as compared with that of a photo- 
graph of the spectrum obtained by Dr. Henry Draper during the 
late eclipse. The comparison proves that during the late 
ech]ise, the line spectrum was much fainter. All observers agree 
on this fact, and Prof, ^'oung’s opinit>n, wEich is decisive on 
that point, was quoted. The idea of connecting this fact wdth 
the minimum of sun-spots through wliicli we are at present pass- 
ing is obvious. 2. Polariscopic observation*;. — Polariscopic 


observations tend to show that close to the sun the polarisation 
is small, that it increases up to a distance of a few minutes, and 
then rapidly diminishes. The author has made a calculation as 
to what the polarisation ought to be, and has come to the result 
that in whatever w'ay the scattering matter is distributed, as long 
as it vanishes nowhere, the polarisation ought rapidly to increase 
w ith the distance from the sun. The only way to account for 
the discrepancy between this result and the actual fact is by 
assuming that as we move away fiom the sun, more light i-. re- 
flected in the ordinary W'ay and less light is scattered. Matter 
falling into the sun and being gradually broken up by the heat 
w'oukl account for all the facts. 3. General outline of the 
corona. — It has often been remarked that the corona shows an 
approximate symmetry round the sun’s axis. The author supports 
the view that the g» eater extension in the direction of the sun’s 
equator is due to meteor streams w hich approximately circulate 
in that plane. He quotes in support of this a fact noticed 
by him during several eclipses, which indicates that a cer- 
tain departure from this symmetry takes place in such a 
w'ay that the corona is wider and more extended on one 
side of the axis than on the other, and he gives evidence 
that this departure from symmetry takes place in a direc- 
tion fixed in s])ace. The statement made by several ob- 
servers that there is a connection between sun-spots and the sun’s 
corona has induced the author to look carefully over ])hotographs 
and draw ings of the corona made during the last eight eclipses. 
He has found that during this lime the general outline has varied 
gradually and systematically in a cycle corresponding to that of 
the sun spots. The follow ing hypothesis, which scc.i s to account 
for many fact*-, w’as brought forward by the author. A meteor 
stream u circulating round the sun in a very ccccnt.ic orbit. A 
number of meteors in their perihelion passage are falling into 
the sun, owing to the increased chances of collision amongst 
themselves, disintegration ow ing to rise of temperature and entry 
into the solar tern pel ature. The local increase of temperature 
caused by the fall must give rise to current.s on the surface of 
the sun, and may give rise to cyclones w hich w e call sun-spots. 
If the meteors have a period, so that every eleven years an in- 
creased quantity pas-^cs the perihelion, a greater number of sun- 
spots would form, and at the same time w e should observe a 
difference in the shape of the corona, which may w'ell be of such 
a nature as is actually observed. Dr. Schuster also exhibited to 
tlie Society Grant’.s small calculating machine, for the multipli- 
cation of eight figures by eight ; he explained its construction, 
and compared it with that of Thomas of Colmar, which is in 
general use. Grant’s machine is much smaller than 1 homas’s, 
but does not perform subtraction directly, as is the case wdth the 
latter. 

Boston, U.S.A. 

American Academy of Arts and Sciences, December 
II, 1878. — Hon. Charles Francis Adams in the chair. — Prof. 
Alexander Graham Bell presented a paper upon the use of the 
telephone in tracing equi-potential lines and surfaces. The 
lesults of previous observers, especially tho e of Prof. Adams, 
weie referred to, and Prof. Bell showed that these lines could 
be traced more readily with a telephone than with a galvano- 
meter. He made use of a steel-band telephone, which could be 
clasped about the head, leaving the hands free to perform the 
experiments. In this way the lines v\ ere traced in solids and 
liquids. By the use of metal exploring rods the equi-potential 
lines could be traced in the earth about one’s feet, or in the 
neighbourhood of metallic deposits, and might lead to the dis- 
covery of metallic deposits or peculiarities in the homogenity of 
the earth. — Prof. John Trowbridge read a paper upon the 
results of measurements conducted by himself and Prof. W. H. 
Hill, of the United States Torpedo Station, at Newport, K.I., 
upon the heat produced by the rapid magnetisation of iron, 
nickel, and cobalt. The nickel and cobalt contained from 
10 A of * per cent, of iron, v\hich was inappreciable in the 
electro-dynamic experiments. The w'ork done was measured in 
metre grammes, and gave the result that the molecular heating 
of equal volumes of iron, nickel, and cobalt can be expressed in 
metre grammes as follow s -.—Iron = 2381*43, cobalt = 1906*50, 
nickel ~ II 12*1 1 . 

Paris 

Academy of Sciences, December 16, 1878. — M. Fi/c.au in 
the chair. — The following ]'a]''crs were read ; — Observations on 
M. Pasteur's note on alcoholic fci mentation, by M. Berthelot. 
He describes an arrangement he made for effecting '-imultaneous 
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hydrogenation and oxygenation of Migar (by electrical means) ; 
he notes that there was a slight production of alcohol. — .Study 
of ordinary and compound engines, &c. (continued), by M. 
Ledieu. — Report on Mr, Wharton’s marine compas'?, with needle 
of nickel . Its trial in the navy is recommended. — On the rep- 
tiles of primary time^., by M. Gaudry. This relate^ to permian 
fossils found at Autun. In the vertebrm of Actinodon the parts 
of the centrum, already in great part formed, but not united, 
indicate the passage of the imperfect vertebrate to the perfect. 
M. Gaudry refers to two new reptiles, Plezirononia pdlati and 
Euchyrosaurus rochei ; the latter’s name indicates the fact of its 
having been more adroit vith its fore-limbs than reptiles of the 
present. — Reply to M. Sire’s observations on a gyroscopic appa- 
ratus, by M. Gracy. — On a new phenomenon of static elec- 
tricity, by M. I Inter. ITe repeated his experiment, with 
vessels of the same volume, but with different thicknesses of 
glass. The variations of volume were nearly in imersc ratio of 
the squares of the thicknesses. — Artificial prochicti( n of nephe- 
line and amjdiigciic, by the method of igneous fu-ion and re- 
heating at a temperature near fusion, by MM. Fouque ami Levy. 
— Third note on vaccinal infecti<in ; ela])orative of the 
lymphatic ganglions, by M. Raynaud. — The memoir by Sadi 
Carnot, “ Reflexions sur la Puissance motricc du Feu,” published 
in 1824, and regarded as the origination of the new science of 
thermodynamic^, had very little publicity. ITis brother, M. IT. 
Carnot, has issued a new edition, with notes (hitherto unpub- 
lished), vhichshow that S. Carnot foresaw, ^^itll much distinct- 
ness, the consequences that vould result fiom his ideas, A 
copy of the vork, with the MS., vas presented to the 
Academy. — M. Mouche? presented drawings of heavenly 
bodies, by M. Trouvclot (United Stales). — On the solar 
spots and protuberances observed nilh the e(]uatorial of 
the Roman College, by P. Ferrari. Little more than 
two tables relating to the second half of 1877. — On the 
summation of scric'?, by M. Andrt. — On elimination, by M. 
Mansion, — On the different properties of the mode of distri- 
bution of an electric charge on the surface of an ellipsoidal con- 
ductor, by M. Beussinesq. — On the spectromctric measurement 
of high teuijjeratnres, by M. Crova. "lake, as term of com- 
parison, the flame of a moderator lamp, and let it be 1,000 on 
the (arbitrary) optical scale of temperature. Then measure with 
the spectrophotometer the ratio of the intensities of tu o radiations 
A and A' in the source of unknown temperature and in the lamp- 
flame. The quotient of these two ratios vill be above or below 
1,000 according as the temperature of the source in question is 
above or below that of the laraii-flame. M. Crova gives ‘several 
examples of his measurements, and thinks the method applicable 
to measuring the temperature of the sun and stars ; also of 
various industrial hearths. — Specific heat and heat of fusion of 
palladium, by M. Violle. — Influence of temperature on rota- 
tory magnetic poucr, by M. joubert. This relates chiefly to 
flint (regarding nhich there has been some discrepancy). M. 
Joubert finds that the rotatory jiowcr increases nith rise of tem- 
perature, and about of its value, in passing from the ordi- 
nary temiierature to that of fusion. Ilis methods arc described. 
ITe succeeded also in measuring the rotation in a body under the 
sole influence of terrestrial magnetism alone. — On the densitie-. 
and the coefficients of dilatation of liquid chloride of methyl, 
by MM. Vincent and Delachanal. — On the oxidation of some 
aromatic derivatives, by M. Etard, — On the nature of certain 
accessory crystallised products, in industrial treatment of petro- 
leums of Pennsylvania, by MM, Prunier and David. These 
rank parallel (mostly) with those extracted from coal oils or 
derivatives by pyrogenation from benzine. — Researches on urea, 
by M. Picard, — On haemocyanine, a new substance from the 
blood of the poulp, by M. Fredericq. This contains copper, and 
seems to play a similar i die in respiration to the haemoglobine in 
vertebrates. — Influence of different colours of the spectrum on 
development of animals, by M. Yung. The experiments w'ere 
on eggs of frog, trout, and Lymnca. Violet is the most favourable 
light, next comes blue, then yellow and white ; red and green 
seem hurtful. Darkness docs not prevent development, but 
retards it. 

December 23, 1878. — Explosion of fuze materials, by M. 
Diipuy de I..ome. This relates to a recent accident to M. Zede 
\\ Lcii experimenting with a mixture of gun-cotton and nitrate of 
ammonia. The mode of combustion suddenly changed under a 
very slight increase in the tension of the gas. — Formation of 
leaves and order of appearance of their first vessels in Gramincte, 
by M. Trecul.— Craniology of the Papuan race, by M. de 


Quatrefages. A rhumS oi the seventh volume of his and M, 
llamy’s v\ ork, ** Crania Ethiiica.” — Experiments on the move- 
ments of liquid molecules of current waves, considered in their 
mode of action on the progress of ships, by M. de Caligny.— 
Mr. Norman Lockycr communicated his paper recently read to 
the Royal Society. — M. Damon was elected free member, in 
idace 'of the late M. Belgrand. — On a process for measuring 
with .precision the variations of level of a liquid surface, by M. 
Ic Chatelier. A point immersed in the liquid is raised gradually 
till its extremity is tangent to the surface. The moment at 
which this is passed is indicated by deformations of the liquid 
surface, and these deformations are observed by means of light 
thrown on the surface, reflected, and observed with a lens, the 
focal plane of which passes through the end of the point. 
So long as the point is under water one sees a circle 
uniformly illuminated, hut immediately the point emerges 
a black spot appears in the circle, 7 'hc method gives very deli- 
cate measurements, and one application designed is a very sensi- 
tive manometer for detecting weak currents of air (as in mines), 
— On the determination of the imaginary roots of algebraic 
equations, by M. Farkas, — On the theory of perturbations of 
comets, by M. Mathieii. — Results of solar obseivations during 
the third quarter of 187S, by M. Tacchini. The calm was in- 
creased. Of 100 days of observation, 90 were without spots. 
He thinks the minimum will probably be passed in 1879. 
the zones of maximum frequence of the protuberances there 
is a minimum of the facukn, and There is a differ- 

ence in distiibution of the protuberances at the epochs of maxi- 
mum and minimum of spots. There were no metallic eruptions 
or elementary spectra, &c. — On a new thf rniograph, and on a 
general method of integration of any numerical functiem, by 
MM. Pictet and Cellcricr. Knowing the tension of a^apOlH, 
one may determine a priori the corresponding temperature. - 
Magnetic rotation of the plane of polarisation of light under the 
earth’s influence, by M. Bccqucrcl. M. Joiibcrt’s experimciii 
was a repetition of M. Becquerers. — On a new phenomenon 
of static electricity, by M. Duler. He repeated M. (tovi’s ex- 
periment with mercury (which had left doubts), .and g<jt contrac 
tion as in other cases. — On four singular epochs of the annual 
course of meteorological elements, by M. Ragona. — Preparation 
of cobaltocyanide of potassium and some derivatives, by M. 
Dcscarnps. — Action of trimcthylaminc on sulphide of carbon, 
by M. Bleunard. He desciil)C'> some of the ])roiicrties of -ul 
phocarbonalc of trimethylamine, and its combinations with ‘he 
mineral acids. — On the chromatic function in llic poulp, by H. 
I'redcricq. The changes of colour in the animal’s skin are an.''- 
logous to those produced by the vaso-motors in the human face ; 
they express variou.s emotions, especially anger or fear. The 
deep coloured phase represents the stale of activity of I’h 
muscles of the chromatophores ; the phase of decoloration, the 
passive state of retraction of these bodies. — On the cxciclory 
ajqiaratus of Solenophorm mf^aloiephalus^ by M, Poirier. Pre 
vious accounts he finds erroneous. — New researches on suspi n- 
sion of the phenomena of life m the embryo of the hen, by ''.I. 
Dareste. A continuation of his former experimenls, but w iMi 
use of different temperatures. The results were conformable to 
what he expected. —On the tertiary strata of Britaniiy. 
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AMERICAN SURVEYS AND EXPLORATIONS 

A ttention has frequently been called in these 
columns to the progress of American exploration. 
Only a few months ago * reference was made to the*want 
of concert among the different surveying expeditions, to 
the consequent loss of labour and reduplication of work, 
and to the desirability of consolidating the whole explo- 
ratory service under one connected organisation. It is 
satisfactory to know that an important movement in this 
direction is now in progress, and that Congress has 
called in to its assistance the advice of the most eminent 
scientific authorities in the States. 

Readers of Nature may remember that a few years 
ago (1874) a discussion was raised in Congress as to the 
alleged repetition of the survey of the same area of 
territory by independent expeditions, and that a com- 
mittee of inquiry was appointed to take evidence on the 
subject and report. The result of that inquiry was a 
recommendation that the Engineer Department should 
be restricted to such surveys as might be necessary for 
military purposes ; but “that all other surveys for geo- 
graphical, geological, topographic, and scientific purposes 
should be continued under the direction of the Depart- 
ment of the Interior.*^ It was easy to sec from the 
evidence given before this Committee that a good deal of 
personal feeling had been evoked by the conflict of 
interests among the various surveying corps. The 
Engineer Bureau, in particular, with its well organised 
military equipment and its just pride in the large amount 
of exploratory work it had accomplished, seemed to resent 
the existence of the civilian expeditions as an infringe- 
ment of its own proper sphere of operations. \Vc may 
suppose that it was proportionately chagrined by the 
decision of the Congress Committee. 

There was thus no great love between the rival sur- 
veyors in the beginning, and heaven seems to have de- 
creased it on better acquaintance. With their plotting 
and counter-plotting, of which there has, no doubt, been 
plenty, we have of course nothing to do. Last summer 
the subject came up again before Congress Representa- 
tive Hewitt moved a resolution there, referring the ques- 
tion of the Geological and Geographical Surveys of the 
Territories for consideration and report by the National 
Academy of Sciences. It was known that double survey- 
ing had been carried on to a large extent, notwithstanding 
the information elicited and recommendations given by 
the Congressional Committee of 1874. One officer, 
indeed, was alleged to have duplicated surveys to the 
extent of more than 100,000 square miles, at a cost to j 
the public exchequer of nearly half a million of dollars. 
The object of the resolution in Congress is said to have 
been to consolidate the power of the military surveys ; 
but certainly nothing could be more impartial and sweep- 
ing than the law passed last June. It was to the follow- 
ing effect .* — “ The National Academy of Sciences is 
hereby required, at their next meeting, to take into con- 
sideration the methods and expenses of conducting till 
surveys of a scientific character under the War or Interior 
Department, and the surveys of the Land Office, and to 

* Nature, vol. xviii. p. 6^4. 


report to Congress, as soon thereafter as -may be prac- 
ticable, a plan for surveying and mapping the territories 
of the United States on such general system as will, in 
their judgment, secure the best results at the least pos- 
sible cost \ and also to recommend to Congress a suitable 
plan for the publication and distribution of the reports, 
maps, and documents, and other results of said surveys.’^ 

The Academy, m accordance with this requirement, 
appointed a committee to consider the question. The 
weight of authority of this Committee may be judged 
from the names of its members : O. C. Marsh, James D. 
Dana, William B. Rogers, J. S. Newberry, W. P. Trow- 
bridge, Simon Ncw^comb, Alexander Agassiz. The finding 
arrived at by such a group of men must command respect 
all over the Union, as it will on this side of the Atlantic, 
At a meeting of the Academy held in New York on 
November 6th, the result of the deliberations of the 
Committee was presented in the shape of a formal report, 
which, being approved and adopted, was forw’arded to 
the President of the Senate on the 26th of the same 
month. 

In this Report the various surveys of the public domain 
are broadly grouped into tw^o divisions ; i. Surve)s of 
mensuration ; and 2. Surveys of geology and economic 
resources of the soil. Each of these divisions is discussed 
someivhat in detail. 

I. Under the first group are included no fewer than 
five different and independent organisations : i. The 
Coast and Geodetic Survey. 2. The surveys carried on by 
the War Department to the west of the looth meridian. 
3 and 4. The topographical portion of the w^ork carried 
on by the tw’O surveys under the Interior Department. 
5. 'J'he survey for land- parcelling under the Land ( fflee. 
Hetween these various kindred ivorks no concert (^r co- 
ordination of any kind exists. In the language of the 
Report, “their original determinations of position are 
independent, their systems of surveys discordant, tlicir 
results shoxv many contradictions, and involve unneces- 
sary expenditure.” On the one hand the geographi* al 
reconnaissances of the Engineers and the Interior 
Department are too sketchy to serve for the subdivision 
of public lands ; on the other hand, the land-parcelling 
siirvc}s arc of correspondingly slight topographical or 
geographical value. The National Academy insists that 
as all these surveys must be based upon accurate deter- 
minations of position, they can never be effectively and 
economically conducted until they are united into one 
s>-tem conducted under the same head. On a review of 
the powers and capabilities of the different survc>ing 
staffs, the Academy has come to the conclusion that the 
Coast and Geodetic Survey is, practically, best prepared 
to undertake the charge of the unified system proposed 
to be established. It recommends that this survey be 
transferred from the Treasury to the Department* of the 
Interior, and that, with its modified and extended func- 
tions, it should hereafter be known as the United States 
Coast and Interior Survey, with a Superintendent ap- 
pointed by the President, and reporting directly to the 
Secretary of the Interior. The duties of this branch of 
the public service, besides those of the present Coast 
and Geodetic Survey, should include a rigid geodetic 
survey of the whole public domain; a topographical 
survey, including detailed topographical work, -as well aa. 
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rapid reconnaissances like those now carried on by the 
War and Interior Departments ; and, lastly, surveys for 
the parcelling of public land. 

2. Having regard to the enormous area of territory yet 
to be explored and surveyed, its vast mineral wealth, its 
agricultural and pastoral resources, its stores of timber, 
its capabilities of soil, the Academy believes that the best 
interests of the country require that, for purposes of in- 
telligent administration, a thorough knowledge must be 
obtained of the geological structure, natural resources, 
and products of these regions. It therefore recommends 
the establishment of an independent organisation, with a 
Director appointed by the President, to be placed under 
the Department of the Interior, and to be styled the 
United States Geological Survey. The duties of this 
Survey would include the investigation of the geological 
structure and of the economic resources of the public 
domain. 

This consolidation of all the surveying work, sanctioned 
and paid for by Congress, would of course involve radical 
changes in some of the Departments. The Bureau of 
Engineers, in particular, would be required to give up 
all surveying work except what might be necessary for 
merely military purposes, and for such engineering opera- 
tions as the rectification of rivers, irrigation and drain- 
age, reclamation and protection of alluvial land. The 
various geographical and geological surveys west of the 
jooth meridian, now carried on by the War and Interior 
Departments, would be discontinued, though of course 
they would, in some cases, be resumed under the pro- 
, posed new organisation. 

Three distinct branches of the public service are thus 
proposed to be established for dealing with the public 
domain : — First, the United States Coast and Interior 
Survey, charged with the accurate mapping of the 
country; second, the United States Geological Survey, 
for the investigation of the geological structure and 
natural resources of the domain ; third, the Land Office, 
having charge of the subdivision and sale of the public 
lands, and entitled, therefore, to call upon the Coast and 
Interior Surrey for all necessary surveys and measure- 
ments, and upon the Geological Survey for all informa- 
tion as to the value and classification of lands. 

Considerable liberty is proposed to be given to the 
.chiefs of the two surveys as to the nature and extent of 
their publications. They are each to present an annual 
report of operations, and provision is to be made for the 
issue of such maps, charts, reports, discussions, treatises, 
and other documents as they may deem to be of value. 
Most liberal provision is likewise recommended to be 
made for the distribution of the reports of the Surveys. 
Besides the number of copies required by Congress for 
.its own use, 3,000 copies are proposed to be published for 
scientific exchanges by the heads of the surveys and for 
sale. The special reports arc to be issued in uniform 
•quarto size, liberty being left to each director to choose such 
M. form for his chartographic publications as shall com- 
bine the most effective style with the greatest economy. 
All specimens collected by the two surveys wlien no 
longer required for the investigations in progress are to 
be transferred to the National Museum. 

Such in brief are the recommendations made by the 
National Academy in response to the requirement of 


Congress. That they are eminently wise and thoroughly 
practicable must be freely admitted by all capable of 
forming an opinion on the subject. It is simply im- 
possible that things can go on as they are. Each 
one of the Surveys now in progress has done good 
work ; several of them most admirable work. But work 
as good could be got with less labour and at less cost. 
This cannot be effected without combination ; and the 
Academy has pointed out with great clearness and judg- 
ment how the combination maybe achieved. It is not to 
be expected that changes of this kind can be carried out 
wdthoul irritating some of the individuals whose position 
is thereby affected. But save the severance of the 
Bureau of Engineers from all control of the surveys there 
need be comparatively little disturbance of the work now 
going on. Dr. Hayden, who with his staff has done so 
much in recent years for American geology, would doubt- 
less take a high command under the new system ; and it 
may be hoped that his position will be so secured as to 
enable him to devote his whole time to the scientific work 
for which he has shown himself to be so admirably quali- 
fied. Mr. Powell and his colleagues might continue their 
interesting and important Colorado investigations. To 
Mr. Clarence King fresh fields of research lie open where 
he may win laurels as bright as those he now wears. To 
all these officers in so far as they have at present geogra- 
phical and topographical work to carry on, the allocation 
of all such duties of mensuration to a special geodetic 
survey should be a welcome relief, as it will set them 
free for their own special investigations. The Aca- 
demy in its Report contemplates the possibility of 
officers, both of the army and navy, being desirous 
to volunteer for employment in these surveys, and recom- 
mends that when their services are not otherwise required 
they should be permitted to take part in the general 
survey. In this way a connection with the engineers 
might be re-established, and we may be sure that every 
engineer officer of capacity would be welcome, and 
would take a good position under the Department of the 
Interior. 

The Report of the Academy, on being presented to 
Congress, was, on the 2nd ultimo, referred to the Com- 
mittee on Appropriations, and ordered to be printed. As 
Congress rises at the beginning of March, some action 
may be expected to be taken on the matter before that 
date. It will be a subject for sincere congratulation 
among all well-wishers of American science and general 
progress, should the decision be in the direction pointed 
out by the National Academy of Sciences. 

Arch. Geikie 


KERNER^S FLOWERS AND THEIR 
UNBIDDEN GUESTS '' 

Flowers and their Unhidden Guests. By Dr. A. Kemer. 
With a Prefatory Letter by C. Darwin, M.A., F.R.S. 
The translation revised and edited by W. Ogle, M.A., 
M.D. (London : C. Kegan Paul and Co., 1878.) 
n“^HIS charming book is the record of an extension, in 
A a somewhat different direction, of the researches of 
Darwin, Hermann Miiller, and others, on the assistance! 
rendered by insects in the cross-fertilisation of flowers.' 
Attention has hitherto been directed almost exclusively 
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to the contrivances by which insects, while feeding on or 
mcking the honey from the nectary, are almost compelled 
to be the involuntary agents in the transmission of the 
pollen from the anther to the stigma in a different flower 
of the same species. In almost all cases, however, it is 
only a comparatively small number of insects that would 
be adapted, by the size of their body, the length of their 
proboscis, and other points in their structure, to insure 
the cross>fertilisation of any particular species of flower. 
It is obvious that the visits of all other insects, which 
would consume the honey without aiding in the transmis- 
sion of pollen, not only can be of no advantage, but must 
be positively injurious to the plant, by preventing the 
visits of the useful insects. It is this point that Prof. 
Kcrner has studied with great industry and acumen ; and 
he has compiled a number of most interesting illustra- 
tions of the contrivances presented in the structure of j 
the flower, which not only force the useful insects to | 
enter it in the particular way which shall be of most ' 
advantage to it, but keep out all others. 

»Dr. Kerner is dissatisfied with the vague use in botani- 
cal works of the words “ self-fertilisation ^ and “ cross- 
fertilisation,*’ and proposes to substitute them by others 
which shall have a more definite meaning. He uses the 
term ‘^autogamy” for the fecundation of a flower by the 
pollen from the androecium of the same flower ; geito- 
nogamy” for the fecundation of a flower by pollen from 
other flowers on the same plant; and ‘^xenogamy” for 
fecundation by the pollen from a flower on another plant ; 
while the term “allogamy” would include the last tw’o 
as contrasted with autogamy. The only previous attempt 
at a strict scientific terminology with which I am 
acquainted is by Delpino,’ who distinguishes four kinds 
of fecundation ; homoclinic homogamy, fecundation by 
]>ollen from the androecium of the same hermaphrodite 
flower; homocephalic homogamy, fecundation by pollen 
from the androecium of a different flower of the same 
inflorescence ; monoicous homogamy, fecundation by 
pollen from the androecium of a flower belonging to a 
different inflorescence on the same plant ; and dichogamy 
fecundation by pollen from the androecium of a flower 
on a different plant. Prof. Kerner’ s terms will at all 
events be admitted to have the merit of being the 
simplest, and will probably be generally adopted in 
future. 

It may be stated as a general rule that, while the 
visits of winged insects are beneficial, those of wingless 
insects are mostly injurious, since these consume the 
nectar without immediately afterwards visiting another 
flower so as to favour allogamy. Hence the majority of the 
contrivances which Kerner describes are for the purpose 
of excluding from the flower wingless insects, and in 
particular ants, the great enemies of flowers, and the 
aphides which attract ants. The flora of the mountain 
valleys of the Tyrol furnishes almost inexhaustible 
^material for working out a problem of this kind ; and of 
this material Dr. Kerner, who holds the position of 
professor of botany in the University of Innsbruck, has 
availed himself to the full. 

Simplest among the contrivance* for excluding useless, 
^hile admitting useful insects, are the more or less dense 
collections of hairs which cover up the entrance to the 

* Nuwo CiomaU Botanko lialianOt vol. viil., 1876, p. 146. 


nectary in so many flowers, rendering the road in* 
accessible to very small insects, while presenting no 
obstacle to larger insects which can brush them aside 
or pierce them with their proboscis. Beautiful instances 
of this arrangement are described and illustrated in the 
work before us in the cases of Anchitsa arvensisy Lonicera 
alpigena^ Veronica chamcpdrys and officinalis, Malva 
roiundifolia, Monotiopa hypopitys, Menyanthes trifo- 
liata, and many others. Sometimes these coverings take 
the form of appendages to the corolla which protect the 
openings to the nectaries]]with flaps, as in Gentiana nana 
and Soldanella alpina. Again, access to the nectary by 
small insects is often prevented by the parts of the 
flower being bent, dilated, or crowded together, the same 
contrivances resulting also in forcing those insects which 
are useful to enter and leave the flower in such a way 
as to be of the greatest service in the transmission of 
pollen. Thus, in NigcUa each spoon-shaped petal is 
hollowed out into a kind of pit, into which nectar is 
secreted in abundance. At the point where the handle 
of the spoon is continuous with the bowl the petal gives 
off an excrescence which covers in the whole nectar- 
cavity like a lid, closing it completely, and no insect can 
possibly rifle the nectar unless it be strong enough to lift 
up this lid. Ants are by this means entirely excluded^ 
while the common honey-bee is able to lift the lid with 
ease, in doing which he must inevitably rub against either 
anther or stigma, according to the stage of development 
of the flower. In his ** Entdeckte Geheimniss der Natur ” 
(1793) Sprengel describes, with wonderful accuracy, the 
protcrandrous flower of Nigella, and the mode in which 
the structure of the various parts secures allogamy by the 
agency of bees. He observed the flaps over the nectaries, 
but suggests no other interpretation of them than to serve 
as a protection against rain. A similar occlusion of the 
nectary against small insects is effected in Cynoglossum 
by the outgrowths from the mouth of the corolla, in Cam- 
panula and Phytemna by the strap-shaped lower parts of 
the filaments, in Ranunculus glacialis and many Mesem- 
bryanthemaceai and Cactacese ,by the mass of crowded 
filaments, in Penis lemon by the fifth barren stamen. 

These protective and prohibitive arrangements are 
frequently placed, not inside, but outside, the flower, 
one very common form being the hairs, glandular or not, 
with which the calyx, bracts, or upper part of the stem 
are so frequently clothed ; and the purpose is still more 
effectively answered when the glandular hairs or the 
stem itself exude a viscid secretion. In such plants as 
Ciiius ladaniferus, Listcra ovata, Geranium sylvaiicum, 
Euphrasia viscosa, Lychnis viscaria, and a large number 
of species belonging to the orders Caryophyllaceae, Saxi- 
fragacea?, Labiata?, and Scrophulariaceae, it is almost 
impossible for the flower to be visited by any but winged 
insects. Prof. Kerner believes that the numerous insects 
which are found adhering to the viscid peduncles and 
stems of these plants are not digested so as to serve the 
plant with nutriment, but that the object of their destruc- 
tion is simply to prevent their reaching and rifling the 
nectary. An explanation is thus offered of the well- 
known fact that the same species will frequently assume 
a hairy habit when growing on land, and a glabrous habit 
when growing in water, water-plants being almost inva- 
riably destitute of hairs. An admirable instance of this 
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law is furnished by Polyf^onum amphibiutn. Kerner shows 
that the nectaries of this plant are entirely unprotected 
against the incursions of “unbidden guests/^ When 
growing in water this is no disadvantage, because none 
but flying insects can reach the flower. But when grow- 
ing on land the nectar would be liable to be rifled by 
•small creeping insects that would carry it away without 
performing any compensating service to the plant, and 
in such circumstance ^ an innumerable quantity of glan- 
dularhairs make their appeal ance on the epidennis of 
the leaves and stem which eftcctually bar the way against 
the unwelcome visitors. “ If the ground on which a 
Polygonum has grown for years in dryness, so as to have 
become covered with these trichomes, again be flooded, 
nnd the stems and peduncles again therefore be encircled 
with water, the trichomes with their viscidity disappear, 
and the epidermis again becomes smooth and cven.’^ I 
find this statement difflcult to reconcile with a dictum laid 
down further on in the volume— and, as it appears to me, 
laid down hastily without sufficient warrant — that “the 
so-called process of ‘ adaptation * is never a direct one, ^ 
never comes simply in response to a want. In other 
wwds, external conditions can never occasion an inhe- 
ritable change of form, w’hether advantageous or the 
contrary, can neither determine the development of an 
organ nor its abortion.^’ 

.Although glandular hairs or viscid secretions are the 
mofet common contrivances for preventing the access to the I 
nectary of useless insects, they arc by no means the only 
ones. The same object is attained by the prickles which 
cover the upper portion of the stem or the peduncles, and 
the spines into which the involucre of many Compositae 
is converted. The w’axy or even the glabrous epidennis 
in some plants prevents creeping insects from reaching 
the flowers. Even the latex or milky juice of such orders 
as Euphorbiaceae, Convolvulaceac, and Cichoriaccac is 
pressed into the service. Kerner placed various kinds of 
ants on plants that were full of milky juice, such as the 
common lettuce. No sooner did they reach the upper- 
most leaves or peduncles than their feet cut through the 
tender epidennis of those parts, causing the latex to flow, 
which immediately glued the little animals to the stem so 
that they were totally unable to escape, and most of them 
miserably perished, llic extra-floral nectaries, on the 
leaves or other parts of the plant, of Viburnum tinus 
and opuluSy Tmpatiens biconiiSy and many Leguminosae, 
serve a similar purpose of diverting creeping, but not 
winged insects from the flower j since an insect crawling 
up the stem would always reach these secretions of nectar 
before the flower. 

Some plants have to be protected from animals of a 
larger size, ruminants and other herbivorous quadrupeds. 
Some are altogether so protected by their prickly stem 
.and leaves, or by the nauseous or unwholesome secretions 
of their tissues. But unpalatable secretions are much 
more common in the petals than the leaves ; and with 
xnkny plants the leaves are eagerly devoured by grazing 
animals or by caterpillars, while the flowers are left 
entirely untouched, "^ilc the comparatively large size 
of the flowers of alpine plants no doubt has for one object 
the attraction of hymenoptera and lepidoptera from a 
distance, the large area occupied by them in comparison 


to the leaves — the very character which renders many of 
them such favourite ornaments of our rockeries and 
flower-beds — doubtless also serves to protect them from 
destruction by goats and other mountain quadrupeds. 

Space does not allow me even to refer to many other 
singular and interesting relationships pointed out by 
Prof. Kerner. It is of course quite possible that further 
examination may modify some of his conclusions in their 
detail. For example his belief that the main object of 
the viscid secretion on the leaves of Pinguicula is to 
prevent the access of creeping insects to the flower hardly 
appears consistent with the fact that most species of the 
genus flower early in the spring, while the secretion con- 
tinues its activity through the summer and autumn. But 
the book is a perfect mine of original research, and is 
indispensable to all who are interested in the many 
problems connected with the fertilisation of flowers. 

Dr. Ogle’s translation is, with but little exception, easy 
and graceful. His editorial notes are useful, and he has 
adopted the praiseworthy practice— since the work is 
intended for non-scientific as well as for botanical readers 
— of explaining in foot-notes the meaning of technical 
terms used by the writer. In a future edition this practice 
might with advantage be extended. Such a term as 
“ epiblasteme ” does not carry its own meaning with it ; 
and even botanists not well read up in recent literature 
would be puzzled by it. Or perhaps a glossary would 
be more useful. Three large-sized lithographic plates 
crowded with detail add greatly to the lucidity of the 
descriptions. ALFRED W. BENNETT 

FLAMMARION ON DOUBLE STARS 
Catalogue des Pjoiles Doubles et Multiples en Mouvement 
rclatif certain. Par Camille Flammarion. (Paris : 
G. Villars, 1878.) 

I N this compact volume of less than two hundred 
octavo pages M. Flammarion has collected together 
the large number of measures of double and multiple 
stars, exhibiting change in the relative positions of the 
components, which have been made by various observers 
since the time of the father of double-star astronomy, Sir 
W. Hcrscbel. Those who have been occupied in the 
study of this branch of the science will be well aware of 
the difficulty and trouble attending the preparation of a 
complete history of any of these objects from the measures 
being scattered through a great many astronomical works, 
some of them not always easily accessible, and M. Flam- 
marion has not yet attached his name to any volume which 
js likely to compare with the present one in usefulness. 

The author's authorities are about one hundred in 
number, and he refers to them by abbreviations, a list of 
which precedes his catalogue, but it is to be regretted 
that he has not also prefixed the titles of the volumes 
whence the various measure s have been taken, and the 
more so as there are indications that the original authori- 
ties have not been invariably consulted. Thus a number 
of Capt. Jacob's measures made with the Lerebours 
equatorial at Madras and published in the first catalogue 
in the volume of Observations 1848-52, are omitted in 
M. Flammarion’s lists, though he has others which appear 
in the second catalogue in the same volume, formed after 
the substitution of a new object-glass. In the case of 
n* Lupi, where he regrets “ que les dtoiles australes soient 
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he has omitted all Capt. Jacob’s measures 
gubsequent to 1848, and as instances where some 
•measures are wanting, may be mentioned y Argfts, 
p Herculis, 8 Herculis, t Ophiuchi, 70 Ophiuchi, € Equulei 
<61 Cygni, B Indi, &c., &c. 

After exhibiting the measures of each object, M. 
‘Flammarion, in the great majority of cases, appends his 
own conclusions with respect to the cause of the relative 
changes of position, which have generally been carefully 
considered, though there are some few in which we should 
hardly be disposed to follow him. But the reader having 
yearly all that is known of the different objects before 
him, in M. Flammarion’s summary, will be able to form 
his own inferences. If an observer he will be guided 
thereby to a selection of objects most worthy of his atten- 
tion, or most requiring further measures for the elucida- 
tion of the cause of altered position. 

In a provisional examination of the volume ample 
proof is afforded of the care taken by the author in his 
work, which has no doubt been as he describes it long 
and laborious. There are a few such oversights as 
Hg 3678 for Hg 4087 ; and under Procyon, misled by a 
measure of Secchi^s in 1856 as printed, he refers to a 
companion at 83°*6 and 33"* 16; this measure, however, 
really belonged to Powell’s distant companion, and 
insteajjiof 33^'‘i6 the distance should be 33i"'6, as it is 
given in another page of the same volume of IVIcmoirs of 
the Roman Observatory. There is no reference to some 
of ArgelandcPs determinations of proper motion, as in 
the case of a distant companion of 7 Lconis, upon which 
M. F'lammarion enters into some detail. Omissions like 
this, howcj^er, are perhaps unavoidable in the first prepa- 
ration of such a work, but the author will doubtless hav’^c 
his attention called tq them, and will be able to make his 
second edition a still more inclusive manual of double- 
star astronomy, than even this first impression. 

Through the kindness of Leverrier, M. Flammarion 
was allowed the use of one of the equatorials at the 
Observatory of Paris during the year 1877 for the re- 
measurement of a number of the double stars ; these 
measures applying to about 130 objects are given at the 
end of the preface to this volume : amongst them Ave 
note the close pair of 40 Eridani, a rapidly revolving star 
which has not received the attention it deserves from 
observers. 

M. Flammarion’s work will doubtless soon find its way 
into the hands of every one who is interested in the 
double and multiple stars, and he will certainly experience 
the satisfaction of receiving the well-earned thanks of 
many amateurs Avho have no convenient access to large 
^stronomkial libraries and to whom his volume will be a 
valuable vade-mecum. 


OUR\ BOOK SHELF 

The Mellusca of the Firth of Clyde j being a Catalogue of 
Recent Mdrine Species Found in that Estuary. By 
Alfred Brown. (Glasgow ; Hugh Hopkins, 1878,) 
Although the recent mollusca of this district have 
during the last few years received a good deal of atten- 
tion, especially from the labours of M‘Andrew, Barlee, 
a^d Merle Norman, still the various memoirs detailing 
the results of these labours were only to be found widely 
s^ttmd through a number of scientific periodicals, and 
Mr. Brown has in this neatly printed work given us not 


only a rhumb of the labours of the naturalists we have 
referred to, but also of all those who have collected on the 
Firth of Clyde, and joined these to the labours of Mr. 
David Robertson and his own. The result is, so far as 
the testaceous mollusca go, a large and apparently accu- 
rate catalogue, which will show not only Avhat has been 
done but also among the nudibrartchs and cuttle-fish what 
is yet to be done. The notes under the heading of Habitat 
in this catalogue are often most interesting, giving details 
not only of the exact localities for the species, but notes 
also of their local names. 

Wanderings in Patagonia; or. Life among the Ostrich 
Hunters. By Julius Beerbonm. Map and Illustra- 
tions. (London: Chatto and Windus, 1879.) 

The title of [this book is somewhat misleading, as the 
author’s Wanderings ” were of a very limited extent, 
embracing only a small portion of the south-east coast 
region of Patagonia. Its most important feature is the 
account given of the life of the ostrich-hunters, and it 
adds little to our knowledge of Patagonia in addition 
to what has been told us by Musters and the one ot 
two others who have really “explored” more or less of 
the wild region. The author’s story is pleasant to read. 


LETTERS TO THE EDITOR 
[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ or 
to correspond with the tvriters of rejected manuscripts. No 
notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that ii 
is impossible otherwise to ensure the appearance even oj com- 
munications containing interesting and novel facts.l 
Tempers Comet 

The well-known comet- and nebula-finder of the ob.scrvfltory 
of Arcetri, Tempel, has just made an observation of great 
interest in reference to his Comet No. II. of 1873, which, as 
astronomers know, has an orbit between Earth and Jupiter. It 
has no tail, but a nebular siiiTounding, which 'lempcl observed 
to be gradually diminishing in luniinoiisness \\ ithout losing bulk, 
and finally has entirely disappeared, leaving the comet perfectly 
distinct, but with a slight scintillation or rather an appearance 
of being composed of several ma.sscs having motion in the rest of 
the nucleus ; probably an optical effect due to our own atmo- 
sphere, but which is at all events seen quite distinctly enough to- 
make it certain that the disappearance of the nebulous surround- 
ing is not due to failure of the telescope to show it. 

The comet was last observed on December 18, at 6h. 53m« 
I2S. mean time of Arcetri in Right Ascension 236. 3m. 14* 15s., 
and in South Declination 19® I5”54"*8. It was seen on the 2is^ 
but briefly, and no observation could be made. Since then the 
continually cloudy sky has prevented it from being seen, but 
Tempel is confident of being able to see it through January. It 
is now amongst the asteroids. W. J. Stillman 

Florence, January 1 


The Cosine Galvanometer 

In Nature, vol. xix. p. 98, my name appears in a way that 
might lead the reader to infer that 1 was the inventor of the 
“ cosine galvanometer.” My knowledge of this useful instrument 
was derived from Prof. Trowbridge, of Cambridge, U.S., who 
described it in 1871 in the American Journal of Science^ vol, cii, 
p. 1 18. In my “Physical Manipulation” I omitted to mention 
Prof. Trowbridge’s name, supposing that his connection with 
the instrument was too well known to render it necessary. 

Edward C. Pickering 
Harvard College Observatory, Cambridge, U.S., 

December 20, 1878 


Force and Energy ^ j 

II. 

In passing it may be noticed that the plus sign thus deduced 
for a tensive force is otherwise convenient because tension results 
in a positive increase of the dimensions in the direction of the 
tension of the body through w hich the tension is trammitted. 

* Continued from p. tgC . 
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With regard now to the investigation of the equilibrium or 
the acceleration of momentum of a body founded on a know- 1 
ledge of the forces acting upon it, that is, of the various rates of 
transference of momentum between it and other bodies through i 
its surfaces, we must eWdently give signs to the various surfaces 1 
of the body, surfaces which are parallel, and face opposite ways, 
being given opposite signs. If we multiply the transferences of 
momentum taking place through the different surfaces each by 
the sign of the surface through which it takes place, and add all 
these products together, the sum will be the acceleration of mo- 
mentum of the body. Thus two eoual tensive forces acting 
through parallel opposite faces would keep the body in balance. 

Or two numerically equal forces, the one tensive and the other 
compressive, acting through parallel surfaces facing'the same way, 
would also keep the body in balance. If the phrase “ intensity 
of force ” be used to mean the force per unit area through any 
surface, so that it is simply a generalisation of the two common 
phrases “intensity of pressure” and “intensity of tension;” 
then if each small element of the surface of a body be given its 
proper sign and multiplied by the intensity of force through 
tliat small element, this force being also given its proper sign, 
and if all such products for the whole surface be summed up, 
the total will be the acceleration of momentum of the body. 
The direction of this acceleration will be shown by the sign of 
this total, the sign having reference to the relative position of 
the surfaces which have been arbitrarily called positive and nega- 
tive. Thus let two tensions, positive forces, be applied to 
two parallel opposite faces, and let the force applied to the posi- 
tive face be greater than that applied to the negative face ; then 
the body will suffer a positive acceleration of momentum ; that 
is, an acceleration in the direction from the negative face 
towards the positive face. The faces perpendicular to the 
positive a nd n egative faces must be given the signs -f V — i 
and — V - I. 

Thus a pair of positive forces applied to faces with the signs 
4- I and -t* V -^7 cannot possibly balance each other. But a 
positive force applied to a + face can be balanced by a 
tangential, or shearing, force applied to a ^ fa ce. Be- 
cause the shearing force has either the sign + — i or 
— V — I, and multiplied by the sign of the face, gives either 
+ I or — I, as the sign of the product Surfaces oblique to 
what is chosen as the positive direction must be considered as 
partly scalar and partly vector, as also forces oblique to the sur- 
faces through which they act, or rather oblique to their direction 
of transmission. Oblique surfaces must be multiplied by oblique 
forces according to the ordinary rule of vector multiplication. 
This system of notation requires no further explanation, I think, 
to those who are likely to approve of it. 

It has become lately a common habit to look upon those'things 
which are conserved, that is, those which have an enduring I 
existence, as objectively real ; while those which may come into 
existence and go out of it again are considered as objectively 
unreal. Whether this is a correct philosophic habit or not, it 
has certainly tended to create suspicion as to the objective reality 
of all mechanical quantities. A gradually extending recognition 
of the relativity of these quantities is apt to lead on to a reluctant 
apprehension that all so-called physical facts are mere formal 
logical deductions from arbitrary definitions. The dark shadow 
of distrust first fell upon momentum because the fact that it is 
distinctly a relative quantity is most easily recognised, and thus 
became earlier a part and parcel of our familiar ideas. Then 
somebody suddenly recalled to mind the distinction, according to 
definition, between external and internal kinetic energy, and 
found that the external kinetic energy which it had been fondly 
hoped had some lin^ring flavour of the ABSOLUTE still clinging 
to it, was no more t^n a part of the internal kinetic energy of a 
larger group of bodies ; ana it became clear at a glance that energy, 
that grand absolute reality which, being once borne into 
existence by triumphant modem science is now far too careftdly 
conserved % its enthusiastic worshippers to allow of there being 
any risk of its dropping again out of existence, is just as purely 
relative in its nature as the velocity which has to be squared in 
order to calculate its amount. It had been thought that because 
a velocity has a direction and the square of a velocity has no 
direction, therefore we might calmly and fearlessly contemplate 
the toUl or partial destruction of momentum, steadfast in the 
assurance that energy would still live for us. And thus with 
much waiting in fluttering hope and tremblu^ fear upon the 
brink of the Unseen Universe, and becoming impatient at the 


non arrival of any clear intimations of immortality for ourselves, 
or for energy, or even for matter itself— which is clearly neither 
more real nor more unreal than her faithful spouse energy — a 
cloud of dismal despair seemed to be settling on -the heads of the 
scientific nations, when a stern but cheering voice was heard 
from Munich bidding us be satisfied with our finite ‘human 
faculty of perceiving relations only, and promising us that, if 
we would only not aspire to divine knowledge of the absolute, 
we might know even now and also hereafter. 

While admitting fully the relativity of all the physical facts 
which we may learn, I think it would be very unfortunate if we 
were to allow ourselves to confuse this with the idea that all 
mechanics is a mere phantasmagoria conjured up by a process 
of formal logical deduction from a basis of abitrary defini- 
tions. The clearest exponent of this theory of formality in 
mechanics that has come to my notice is Dr. V, A. Julius, in his 
letters on '*Time” to Nature, vol. xvi. pp. 122, 420. The 
argument may be thrown into the form of four short pro- 
positions and a conclusion, all of which arc derived by purely 
formal reasoning from the ordinary definitions of the various 
quantities involved, and which a friend of mine pretends 
make out a “clear demonstration of the utter absurdity, futility, 
and falsity of all mechanics.” 

1. All motions and velocities are simply relative. Within a 
given isolated system, nothing with reference to the motions 
of its parts can be known beyond the motions of these parts 
relatively to the centre of inertia of the system. 

2. Relatively to any other system, or single body, the velocity 
of the centre of inertia of this first system is, by definition, 
simply the mean of the velocities of its parts. The sum of the 
velocities of the parts relatively to the centre of inertia of this 
first system is, therefore, always zero. 

3. Within one portion of this system, therefore, there cannot 
be any loss of average velocity without there being a simul- 
taneous equal gain of average velocity in some other portion. 

4. The changes which can po'^sibly take place in the system 
with regard to velocity consist, therefore, in balanced exchanges 
of relative momentum between its parts, and, therefore, me 
equality of “action and reaction” — whether calculated with 
reference to rate of transference of momentum, or with re- 
ference to rate of transference of energy, f.^., rate of doing 
W'ork — a purely formal deduction from the definition of the 
centre of inertia. 

Conclusion. A purely formal deduction from an arbitrary 
definition is just as likely not to agree with reality as to agree 
with it. Q.E.D. 

The fallacy of the argument lies in the artful omission of a 
few words in 3, which are necessary to make the meaning quite 
explicit. At the end of 2, the sum set equal to zero is that 
of the velocities relatively to the centre of inertia of the system 
itself. These, therefore, are the velocities referr^ to in 3, 
Therefore, in 4, the exchanges of momentum that are balanced 
arc those of momentum measured relatively to the centre of 
inertia of the system itself ; and it does not at all follow, by 
pure logic^ that such a balanced exchange of momentum rela- 
tively to this centre does not produce an acceleration of 
velocity of the centre of inertia relatively to some body outside 
this system. Of course, if we add this outside body to the first 
system, then pure logic will compel the exchanges of momentum 
' throughout this new combined system and measured relatively to 
the centre of inertia of the new combined .system to balance. 
But pure logic does not necessitate the exchange of xnomentum 
within one part of the system relative to the centre of inertia of 
that part being unaccompanied by a simultaneous exchange of 
momentum between that part and some other part, or every 
other part. Thus the fact of conservation of momentum is not, 
that when two bodies exchange momentum, the amounts lost and 
gained measured relatively to the centre of inertia of the two, are 
numerically equal,— that would be a mere truism — ^but ^at the 
amounts lost and gained measured relatively to a third body are 
equal to each other. This latter is a physical fact, only to be 
proved by experiment, not by logic. The statement that action 
and reaction between two bodies are equal, does not mean any- 
thing in particular ; but the statement that the action of a force 
between two bodies does not accelerate the velocity of their 
centre of inertia relatively to a third body is a statement of 
experimental fact. The mechanics of a ^stem of two bodms 
I might be built up by means of formal reasoning alone ; but not that 
of a system or three, or of more, bodies without the experi- 
mental establishment of the law of conservation of momentum. 
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And the more complicated the system be, the larger the number 
^possible combinations of three bodies within it, the greater is 
the*^ number of experiments or observations we can make to 
prove that the conservation of momentum is a general physical 
fact The larger the number of such observatiom: becomes, the 
further removed is the doctrine of the conservation of momentum 
from the character of a logical deduction from definitions. 

Still, of course, the doctrine has only to do with relative 
velocities and relative accelerations of velocities. It loses, how- 
ever, none of its reality and truthfulness on account of this. 
Why should not relations be capable of being real, even if not 
permanent ? We are indeed incapable of conceiving anything as 
real which does not owe its reality in our conception simply to 
its relations to other things. If objective reality is in any way 
the opposite of relativity, then, certainly, so far as our knowledge 
goes, there is no such thing as objective reality. Our notions of 
momentum and of force, then, are relative to three bodies, and not 
to two bodies, and this seems to me to be an important point. The 
BLEMENTARY notion of momentum derived from definition is 
relative to Twobodies only ; but the practical notion derived from 
EXPERIENCE is relative to three bodies at least, or to a complicated 
system of bodies. It should not be forgotten that the physical 
realities among which we live owe their existence to the com* 
jAexity of nature. Throughout the complexity there are certain 
simple invariable relations, and these are the physical laws of 
nature. The law of conservation of momentum is this : the 
momentum of one system relative to another system remains un- 
changed by exchanges of momentum between the parts of the 
former system. Otherwise stated it is : exchanges of momentum 
may and do take place between the parts of a system without 
these exchanges being necessarily accompanied by an exchange 
of momentum between this system and any other system. 

Energy is, of course, a quantity of as relative a character as 
momentum, although its relativity is not of just the same kind. 
Energy in general is usually defined as the power of doing w’ork. 
Curiously enough this definition is frequently followed closely 
by the statement that a system may possess a very large amount 
of energy, and yet if there are no differences of potential within 
it no work can be done by it. The correct statement of what is 
meant by this last has often been given, viz., that in this case 
no work can be done by one part of the system upon another 
part of the same system. But still more often is the inaccuracy 
indulged in of saying that energy of one kind or another may 
be transformed into work. Now work is not energy and has no 
kind of similarity to energ}% and therefore energy can never be 
converted intovork. When energy is transferred from one 
body to another the first does work upon the second, the amount 
of work done being measured by the amount of energy trans- 
ferred. The rate at ^^hich energy is transferred is the rate of 
doing work, or the horse- power. The doing of work or more 
shortly work, is the transference of energy from one body to 
another, but is not the energy itself. The confusion has never 
entered into the practical use of the word “w^ork,’’ which has 
always really been applied in the sense here explained, although 
very probably a good deal of confusion of ideas among both 
practical and theoretical men, may have been caused by the 
above noted incorrect statement that energy and Avork are con- 
vertible, The confusion is of the same sort as if we were to 
nse the word force in the sense I have advocated and confuse it 
with acceleration of momentum. During some transferences of 
energy there is an invariable transformation of energy. If 
daring the transference, the w’hole of the energy transferred is 
mso simultaneously transformed, then the rate of doing work is 
also equal to the rate of transformation, and the amount of 
work done is numerically equal to the amount of energy trans- 
formed. But the phrase ‘‘work donc*^ is only used when 
teansference takes place. When a portion of one kind of energy 
in a body is converted into energy of another kind without any 
energy leaving the body, it is not the custom to say that work 
has been done. Work is only done by one body upon another, 

«o that work is the transference, not the transformation of 
cne^. To say that so much energy has been spent in doing an 
eqiuvalent amount of work is a convenient and quite allowable 
mode of saying that this amount of energy has been transferred 
trom the working body without specifying what has become of 
the energy ; that is, without specifying into what other body the 
energy has been transferred, and without specifying in what 
JP™ energy has appeared in the other body. But to say 
tte energy is converted into work is quite a different thing, 
end altogether wrong. ® 


When a body possesses in two parts of it two quantities of 
heat at two different temperatures, the amount of work which 
the one part has the power of doing on the other in consequence 
of this difference of temperature is not nearly equal to the whole 
amount of heat energy in the two parts. Thus the energy in a 
body is not the power measured quantitatively, possessed by its 
parts of doing work on each other. 

If in a collection of bodies there be a certain one body with 
a certain amount of kinetic energy, calculated from its velocity, 
relative to the centre of inertia of the group, that one body 
might deliver up the whole of this kinetic energy by direct 
impact upon another body which had zero velocity relative to 
that centre of inertia, provided these two bodies were exactly 
alike in certain particulars as to mass and shape. But if there 
did not exist in the group any body which had this particular 
relation of shape and velocity to the first, then this first could 
not possibly deliver up all its kinetic energy, so as to get its 
velocity relative to the centre of inertia of the whole group 
reduced to zero. It is thus clear that the internal kinetic energy 
of a collection of masses is not measured by the amount of 
kinetic energy calculated from the velocities relative to the centre 
of inertia of the collection that can be transferred from one part 
to another. 

Also, if another body, or another group of bodies, existed 
apart from this first group, and possessed a velocity of centre of 
inertia either zero, or of any other value, relative to the centre 
of inertia of the first group, the kinetic energy of this first group, 
measured either relatively to its own centre of inertia, or to that 
of the other group, or to the centre of inertia of the two com- 
bined, could only be wholly transferred to this second group, 
provided that this second group had very special and very in- 
geniously contrived relations with regard to mass and configura- 
tion to the first group. Thus the kinetic energy of any collec- 
tion is not measured by the power it may possibly have of doing 
work upon bodies outside the collection. And quite evidently 
the same may be said of any other kind of energy possessed by 
the body. 

For each kind of energy we have more or less accurate means 
of comparing quantitatively different amounts of that kind of 
energy, and thus of measuring the amount of that kind of energy 
possessed by a body in terms of the quantity which is adopted 
as unit of that kind of energy. We have also means of convert- 
ing different amounts of any one kind into most other kinds of 
energy j and since in several carefully -made experiments upon 
the conversion of different kinds of energy there has on the 
w’holc been a very fair agreement in the ratios furnished by 
these experiments betw'cen the adopted units of the different 
kinds, w e have come to believe in the truth of the law of con- 
servation of energy — the more especially since this belief is sup- 
ported by theoretical reasoning based on the hypothesis of the 
truth of the conservation of momentum. This latter theoretical 
reasoning, however, we have, hitherto, at any rate succeeded in 
applying only to transferences of kinetic energy of visible 
motion, and to the thermodynamics of perfect gases. 

But taking this principle of conservation of energy for granted 
as true, we have the means of measuring the amount of energy 
of any kind possessed by a body in terms of the adopted unit 
for kinetic energy of visible motion, 

Robert H. Smith j 

(7<? continued.) 


The Unseen Universe— Paradoxical Philosophy 

Will you permit me to ask through your columns how the 
idea of the authors — that the present universe is developed out 
of our unseen universe, which unseen universe is itself developed 
out of another, and so on in an endless vista up to the un- 
conditioned — works when applied to the present universe as 
itself developing a lower universe ? 

The present universe must be a conditioning as w’ell as a con- 
ditioned universe, or there would be a breach of the princij^le of 
continuity, and there must, on the same principle, be an endless 
vista of such low er universes. 

Have we any hint of any lower universe ? Ought w e not to 
have more than a hint ? Ought we not to be fully conscious that 
our ow’n universe is developing and sustaining such a lower 
universe, to the living intelligent beings in which we are, in fact, 
supernatural agents, as the angels in the universe above us are to 
ourselves ? 
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expanded their idea in one 
®ot seen any reviews of their books 
\\a^ VCL t\it dltccUotv, If, however, thi^ 
Wiam 1 shsiW he glad to he referred to the 
passages coTda\mtig\t. W. A. T. Hallowes 

^^Ncw \Jmvers»ity Clttb, St. James’s Street, S.W. January 4 


Atmospheric Electricity 

The traces afforded by the self-registering electrometer at this 
observatory show that the conditions of the atmospheric elec- 
tricity at ICew were very similar during the recent frosts to those 
observed at Montsouris by M. Descroix. We have, however, in 
the automatic instrument the great advantage of continuous regis- 
tration, and tlierefore our information is not limited to the results 
afforded by seven observations daily. 

The whole period of the frost was characterised by extremely 
high tension which w’ith us averaged .and frequently exceeded the 
amount w’hich sufficed to derange the French instrument. 

The absolute maximum tension recorded equalled 600 volts, 
and occurred about 4 r.M. on December 16. 

The most noticeable feature in the curves of electrical disturb- 
ance during the period is that of the daily range of the instru- 
ment having attained a maximum u-ually between 8 to 10 r.M., 
the tension reaching over 400 volts at the time on the 17th, i8th, 
and 2 1 St, and over 5(30 on the 22nd ult. 

The fall in tension on the 25th was irregular and the value 
became almost zero at 6 a.m. on the 26th, for the vs hole of which 
day it continued low'. Negative electricity w’as recorded for the 
first time from l to 3 a.m. on the 29lh. 

Undoubtedly the value of the tension of the atmospheric 
electricity, as measured by the Thomson electrometer as M. 
Descroix .‘^tates, only a relative one. We have determined 
experimentally that w ith the .same instrument the indicated ten- 
sion is largely influenced by the distance of the nozzle of the 
water-drop]nng collector from the w'all of the building in which 
the instrument is placed, and in accordance with a .suggestion of 
Sir W. Thomson, wc reidacc during the passage of thunder- 
storms our ordinaiy discharge -tube by a very short one, so as to 
get the scale of ten-ions within the range of the electrometer. 

Kew Observatory, January 6 G. M, Whipple 


Electrical jPhenomenon 

I HAVE just read in Nature (vol. -\i<. p. 182) an account of 
a strange electrical phenomenon obser>cci at Teignmouth. In 
connection w ith it the follow’lng incident maybe of some in- 
terest: — When in Switzerland, not long since, I made with 
smie friends the ascent of Monte Rosa. The weather v>as 
un etlled, and on gaining the summit wc saw a thunderstorm 
advancing in our direction from the Italian vallcy.s, and not 
^vi^htng to turn ouisclves into lightning-conductors wc deemed 
it wise to retire from the summit. We had retreated a very 
short distance along the arite when the .storm-clouds swept up 
upon us ; the fine snow fell so thick that we could hardly .see 
one another, and we were all suddenly attracted by a peculiar 
ticking or fizzing from our hair ; when I held up my axe the 
ticl.ing W’as most distinctly heard from the top of it. The 
thunder ceased, and w’e felt that we were acting as points, 
through which the ground electricity w'a.s flow’ing off into the 
cloud ; if it had been dark, the bluish light observed at Teigii- 
moulh might have been visible. 

As at Teignmouth, so on Monte Rosa ; it was freezing hard 
when the phenomenon was observed. W. S. Green 

Alta Ten-ace, Monkstown, Cork 


Time and Longitude 

As the questions I propounded under this head in NATURE, 
vol, xviii. p. 40, have been again alluded to by Mr. E. L. 
Layard, I may remark that they receive a comjdete answer in 
the ** Geographical Reader,” by C. B. Chrkc, M.A. (Macmillan 
and Co., 1876). At p. 19 he says : “At the town of Sitka, in 
Ala-.Ua, half the population arc Russians who have arrived from 
Russia across Asia ; half the population arc Americans who 
have arrived viA the United States. Hence, when it is Sunday 
with the Russians it is Saturday with the Americans ; the 
Russians are busy on Monday w'hile the Americans arc in church 
•on Sunday to the great interruption of business.” 

It is evident, then, that our new year first commenced in 


9. 1879 


#t 9 A.M. Greeitwtdi tiote on DeMmbtr 31. Ekch of 
ow days commences at the same hour and lasts forty-eight hours; 
the year easts for 366 days. Latmer Clark 

January 4 


Magnetic Storm of May 14, 15 

The magnetic storm of May 14,’ 15, which w’as observed 
simultaneously in England, China, and Australia, and which 
made itself felt in the telegraph wires of Persia and India, was 
also perfectly observed in America. Mr. G. F. Kingston, 
director of the government observatory at Toronto, Canada, has 
kindly forwarded to me a tracing of his magnetograjns, and I 
find that all the principal inflexions of the declination, as well a.s 
of the components of the intensity, bear a striking resemblance 
to those recorded at the Stonyhurst observatory. The corre- 
spondence between tlie tw^o vertical force curves on May 14 is 
very remarkable for such distant stations. Comparing the times 
f)f the principal minimas in the V.F. trace, and of the chief 
maximum of the declination, w’e have the following re.sults in 
Toronto mean lime : — 

Principal Secondary Deck 

V.F. min. V.F. mm. Max. 

i> M. r.M. r.M. 

Toronto Observatory ... 6 17 ... 4 o ... 6 39 

Stonyhurst Obscivatory 6 42 ... 4 20 ... 6 54 


o 25 ... o 20 ... o IS 

The disturbing force w ould thus appear to have been felt some- 
what earlier in Canada than in Europe. 

The extent of the extreme oscillation of the V.F. magnets 
cannot be compared, as that at Stonyhurst was too sensitive, and 
w-as consequently thrown off its balance ; but the rapid move- 
ment of the declination needle immediately preceding the 
maximum was almost identical in England and in Canada, the 
Stonyhurst curves showing a rise of 28' 39'' in less than twenty 
minutes, and that of Toronto an increa.se of 26' 53" in the same 
time. 

It is important to note that I have used the terms maximum 
and minimum in reference to increase and decrease of ordinate, 
but it so happens that an increase of ordinate signifies a decrease 
of II. F. and V.F., and also of W. declination in the Toronto 
curves, whilst it show’s an increase of all these elements in the 
magnetograms of Stonyhurst. S. J. Perry 

Stonyhurst Observatory, December 28, 1878 


Blowpipe Experiment 

1 nr.G to inform you of the follow ing curious results w hich 
may be considered of sufficient interc'-t to lead to further inves- 
tigation of the subject. 

Having received a quantity of blowpij^e charcoal from 
Freiberg, about two months ago, I placed tw’o sticks in a 
“slonew’are” jar full of pure w’ater in order to saturate them 
therewith, so that small .squares cut wfith a saw and placed on 
aluminium plate as a .support, might stand the blowpipe heat 
longer. I also found that thus treated there is little or no black 
sawdust, which dirties the hands, &c., more than anything else 
in blowpipe operations. 

Having also placed in the same jar of water two “aluminium 
Fpoons ” (thick rods about five inches long), I w as surprised to 
find that after the charcoal had sunk to the bottom on satu- 
ration, the aluminium rods were covered with semi-opaque 
roundish crystals (part being perfectly transparent) near the 
surface of the w’ater, and also at the very bottom where the 
spoons re.sled on the jar. 

Thinking the crystals might be due (although I could not tell 
how' w ith such a deliquescent substance) to some phosphoric acid 
I had previously fused upon the aluminium spoons, I cleaned 
them thoroughly and placed them in fresh pure water with the 
charcoal about a fortnight ago, and they are again covered 
with the same kind of crystals. I now carefully scraped the 
crystals off the aluminium rods w ith a penknife and placed them 
on an agate slab, where, when dry, they had a perfectly white, 
sugary appearance, with some minute transparent fragments. 
Taking up some of these opaque white fragments upon a hot 
bead of boric acid, I submitted them to the action of the blow- 
pipe, and found— 

{a) That they at fiist emitted a slight yellow pyrochrome, so 
that they could not be due to potash. 
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M.The gteen pyrochrome of the boric Mid was unaltered (no 

w ‘The substance floated in the bead in bluisl^white, fet-pe, 
aai^hous fragments like alumina or opaque silica as taiashar, 

On continued heating, the fragments gradually disap- 
peuiKl, leaving bubbles, until in half an hour, with fresh bone 
aei4« there was simply a transparent bead left ; exactly the beha- 
vloSf of minute fragments of diamond in boric acid. 

6®ca is absolutely, and alumina nearly, insoluble in boric 
acidbefore the blowpipe. 

One conclusion, therefore, seems this : that a slow solution of 
charcoal in the water takes place, and that crystals of carbon 
are deposited upon the aluminium. 

London, December, 1878 W. A. Ross 


varying its length, and the molecules undergo proportional^^^ 
of form. I think this proof may be as well, Mod wiA more 
probabUity explained by the facts mentioned abo?e. The tube 
contains tour or five /aof^ pieces of carbon, and besidm these 
some air, which, as it is in a closed space, will press from all 
sides on the carbon parcels when it is put in vibration by sound, 
and therefore alter in a mechanical way their distances, the more 
because the surfaces in contact are rough ones. In conclusion 
I will observe that the audible vibration of the vertical carbon 
rod in the microphone certainly elucidates the facts discovered by 
Blyth concerning sound transmitted only with coal cinders 
forming a receiving and a transmitting apparatus in a galvanic 
circuit, and on which he insists in a recent communication to this 
journal (Nature, vol. xix. p. 72). L. Bleexrods 

The Hague, December 8, 1878 


Observations on the Microphone 

V/iTH regard to an explanation of the action of the micro- 
phone I observed a fact which, though it was already known 
from some anterior experiments with strong galvanic currents, 
has not been remarked, as far as I know, with this instrument. 
On connecting the current from six Grove cells with the micro- 
phone (the telephone not being in the circuit) composed of the 
three carbon rods, the vertical one assumes a vibratory motion 
between its supports, which causes a very audible sound, eNpeci- 
ally when placed on a sounding-board. 

I think this experiment may serve as another illustration of 
the well-known fact, discovered by Ampere, of the repulsive 
action between tlie subsequent parts of a rectilinear current. 
Most of the experimental proofs bearing on this point leave some 
•doubt as to a true demonstration, because a dilatation from the 
heating effect of the very strong currents used wdth metallic 
bodies may interfere, and are considered, for example, to explain 
the experiments of Fo.'bcs and Gore.^ But in my case, with a 
substance which has a very small coefficient of dilatation, I think 
the vibratory motion may be considered as an clcctrodynamic 
•effect. As a supporting demonstration, I suspended with insulated 
metallic wires near another, three horizontal pieces of carbon 
(3 cm. long) in such a way that they could move freely aw'ay, 
and the two outer one.', were connected wdth a battery of tw^enty 
Grove cells; immediately on closing the circuit a repulsion 
ensued between them and an oscillating motion set in, whilst 
bright sparks appeared between the contacts. 

This experiment may throw' some light on a recent controversy 
which has arisen betvA’cen Mr. Varley and Prof. Hughes.^ The 
latter insists on a change in contact resulting from alternating 
varying forms of the molecules or their spheres of action, in 
acc u'dance with the .sonorous vibrations. Mr. Varley points out 
a quite distinct cause. By U'^iiig a contact-breaker moved with 
the hand he discovered, on applying a microscope wdth a 350 
time'* magnifying^ power when the circuit was closed or opened, 
a grey cloud issuing between the nearest carbon-points. This 
seems to prove that little particles of carbon are loosened by an 
effect of trituration on the contact-surface, the cohesion being 
lessened by the heating effect of tlie current. This cloud of 
mi^oscopic (lust .serves a* a vehicle to the current (when the 
vibrating), and its resistance of course is easily 
modified by the impinging sound-vibrations. Now my experi- 
n^nt, though wdth a strong current, supports this fact, and 
snows that the vertical carbon is actually vibrating under its 
mnuence, and may prepare the above-mentioned condition, or 
at least render it very ready to change its contact in accordance 
Wim sound-waves acting on it with more or less force. 

1 erhaps it will be observed that a microphone acts very well 
Ib transmitting sound when even the weak current from a couple 
of Leclanche cells is used, but then, also, we may admit a 
pfo^nsity (through the influence of this current) of the vertical 
Cfiffbon rod t(j get into a vibratory condition, w hich the .sonorous 
vftrations will easily actuate according to their own period, if 
really it is_ not already vibrating at microscopical distances. 

* Hughes alludes to an experiment which, as he thinks, 
SZtab!!? suppbrt to his theory. In a .sealed glass tube are 

loo^-c picccs of curbon with terminals to admit a 
remarks that, properly pressed mere mechanical 
variation of the current except that due to a 
increasing re.sis!ance caused by abrasion of the carbon 
under the influence of sonorous vibrations 
current is produced, because the tube in this case is 

“ 3 S 8 * Gore, tiul., t . xv. p. 519. 

youmat, October x and 15, 1878. 


Shakespeare’s Colour-Names 

In the name of scientific accuracy and fair criticism I protest 
against Mr. Murphy’s letter in Nature, voI. xix, p. ipy. His 
remarks proceed on the perfectly gratuitous assumption that a// 
eagles have blue eyes. As this is not a fact (the only live ones 
I have examined had both of them green eyes), I have no hesi- 
tation in asserting that when Shakespeare wrote ** An eagle, 
madam, hath not so green, so quick, so fine an eye as Paris 
hath,” he did so, after having seen an eagle or eagles, and that 
when he said green he ** evidently ” meant green, and not blue. 

Edinburgh, January 4 A. Craig-Christie 


Your correspondent, Mr. J. J. Murphy, in his letter, Nature, 
vol. xix. p. 197, overlooks the fact that ^/ueis quite^as inappropriate 
as z^y^een to describe the eye of an eagle. Shakespeare would 
never have used either epithet ; the word he made use of was 
doubtless Green has been substituted by the mistake of 

.some transcriber of the play w'orking by car, and not by eye. I 
only w'ondcr the connection ha> not been maclc long ago by some 
commentator. Robert Brewin 

Exeter, January 4 


The Meteor Shower of January 2 

After a very heavy fall of rain, sleet, and then snow (equalling 
in the aggregate I '472 inch), on the evening and night of January 
I, the clouds partly cleared away on the ensuing morning, and 
during a watch of twenty minutes (6'I4 to 6*34 a.m., January 2I 
in a sky fully two-thirds overcast, fourteen meteors were seen, 
all of them belonging to the special shower in Quadrans. This 
radiant was evidently very active at the time 1 saw it, and in a 
cloudless sky, must have supplied meteors at the rate of more 
than one per minute (for one observer). The paths were short 
and quick without streaks or trains. Radiant point at 230® + 51% 
but not very exactly found owing to the clouds and haze through 
which several of the meteors were indistinctly seen. Three or 
four were as bright as 1st mag. stars. W. F. Denning 

Ashleydown, Bristol, January 2 


OC17^ AST/HOJVOM/CAL COLUMN 
Missing Nebul.^. — In Mr. Ellery’s Report, to which 
reference was made last week, it is stated that “two 
nebuKv, II 4223 and H 1561, widely separated from each 
other, and described by Herschel as prominent objects, 
cannot now be found, although careful search has been 
made for them.” The first of these nebulae is near the 
cluster Dunlop 413; in the “General Catalogue*' it is 
called “ a remarkable object,” but being very large and 
faint, it might, perhaps, be suspected that its invisibility 
in the Melbourne reflector is owing to the same cause 
that has led to the Pleiades-nebula, and other similar 
diffused objects (as G. C. 132, 4570, 5051) being over- 
looked in very large telescopes though obvious in much 
smaller ones. But in the case of H 1561 no such sup- 
position is admissible. It was observed by Sir John 
Herschel on five occasions, in sweeps made between 
December, 1834, and February, 1S36; wh^ best seen it 
was termed pretty bright, from 25" to 35 in diameter, 
gradually brighter towards the centre, and situate to the 
south of, though very near to, three stars of the eleventh 
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ma^itude. Taking a mean of the five observations of 
position, and reducing to 1880, its R.A. is 7h. 35m. 8*05. 
and N.P.D., 159® o' 46". 

We do not hear of recent observation of the nebula 
situated near f Tauri, which was discovered by Chacor- 
nac, and which was sufficiently bright frorn 1855, October 
19, to 1856, January 27, to “cause surprise that it had 
not been inserted by Mr. Hind upon his ecliptic charts,** 
though it was not perceived on the meridian even with 
a refractor of 25 centimetres from 1853, December 3, to 
1854, December 17. In 1855-56 the nebula was projected 
upon a star of the eleventh magnitude, the position of 
which for 1880 is in R.A. 5h. 30m. i6*os. and N.P.D. 
68® 51' 29". Chacornac says: “Elle offrait une forme 
presque rectan^laire, dont le plus grand c6te soutcndait 
un angle de trois minutes et demie, et le plus petit un arc 
de deux minutes et demie.” D* Arrest, 1863, September 
82, could not perceive any nebulosity about the star, nor, 
1165, January 25, “coelo valde eximio.” He notes that 
the star is double, estimated distance 40". It precedes 
f Tauri ia*5s., and is north of it 4' 28". 

Some years since the approximate places of three 
nebulosities remarked with the comet-seeker at Cam- 
bridge, U.S., by Mr. G. P. Bond, but subsequently 
missed, were published. One seen 1850, February 27, 
in R.A. oh. 47m. 41s. ± im., N.P.D. 26^^ 36' ± 19', could 
not be found 1863, September 9. A faint and rather 
large nebula, seen 1850, December 30, was not to be 
found, 1863. August 17 ; R.A. i4h. 37m. ± 3m., N.P.D. 
67® o' ± 30 , and a third nebulosity resembling a comet, 
observed 1850, November 7, in R.A. 23h. 50m. 46s., N.P.D. 
123® 24', requires verification ; the place is for 1850. 


GEOGRAPHICAL NOTES 

Under the direction of the United States Hydro- 
graphic Office, Lieut. -Commander F. M. Green, U.S.N., 
and the officers under his command, have during the last 
four years been engaged in determining exactly secondary 
meridians of longitude by means of the submarine tele- 
graph cables in the West Indies and South America. 
The result of the West India work ;]in 1874, 1875, 

1876 was the determining the latitude and longitude of a 
large number of points in the West Indies with the 
utmost possible exactness ; and during the past year this 
work, of the greatest value to geograpffical and geodetical 
science, has been continued by making a chain of tele- 
graphic measurements from the Royal Observatory at 
Lisbon, by way of Madeira, St. Vincent, Pernambuco, 
Bahia, Rio de Janeiro, and Monte-Video to Buenos 
Ayres, there connecting with the observatories of Cordova 
and Santiago. This chain is perfect, with the exception 
of one link on the coast of Brazil, where the cable was 
broken, necessitating the procuring of new cable from 
England ; but its completion will be effected before the 
computation of the observations already made can be 
finished. The method used for determining the latitude 
was in all cases that of the zenith telescope, brought to 
great perfection by the United States Engineers and the 
Coast Survey ; that for differences of longitude, the com- 
parison by repeated telegraphic signals of two chrono- 
meters at the ends of the telegraph cable, determining 
their errors both before and after the comparison by 
numerous transits of stars over the meridian. All that is 
needed to make the work of the last year perfect and 
complete is the telegraphic determination ol the differ- 
ences of longitude between the Greenwich and Lisbon 
observatories, and the completion of the imperfect link 
on the Brazilian coast, both of which will be done during 
the coming year. Until the observations have been care- 
fully discussed, the results as compared with former de- 
terminations cannot be known exactly, but a preliminary 
computation indicates that the longitude of the coast of 


Brazil is laid down about three or three and a half miles 
too far west, this westerly error being indicated in a less 
degree in the longitudes of Madeira and St. Vincent. 

Lord Augustus Loftus has recently forwarded to- 
the F oreign Office, from St. Petersburg, a translation of 
a Russian letter from Cabul, descriptive of the journey 
of General Stoletoff's mission from Samarcand, which 
supplies some notes of interest respecting the country 
traversed. The road selected for reaching the Oxus was 
through Huzar, Shirabad, and Chushkogosar, which was 
traversed in five days. On this route the mission passed 
through the famous defile known in ancient times under 
the name of the “ Iron Gates,” and now called Burghasse 
Khana. The mission crossed the Oxus in very primitive 
boats, and marching by night, passed over a sandy arid 
steppe, and next morning reached Kurshiak settlement, 
situated in a cultivated country. They made three stages 
before reaching Mizar and Sheriff, where great crowds 
thronged the streets, and gazed with curiosity on the 
people from the distant north. After leaving Tashurgan, 
the party reached the spurs of the Hindu Kush, and 
journeyed to Cabul during twenty days. Ascending at 
first in gentle slopes, the Hindu Kush gradually rises 
higher and higher, forming, amidst its frequent passes, 
terraces of increasing height. After traversing a series 
of such terraces, the mission reached the elevated Bamian 
Valley (8,500 feet), near which are ,the Kalu and Great 
Tran Passes (13,000 feet). Passing the famous Bamian 
idols, chibelled on the face of the rock, they emerged 
from the last-named pass, and then descended from the 
Ugly Pass into the Cabul Darya Valley, at a place three 
days’ journey from the capital of Afghanistan. 

The French papers published last week news from the 
Gaboon settlements stating that the Ogowe exploring 
mission had arrived in Libreville, the head city of the 
colony. A telegram read at the last sitting of the Paris 
Geographical Society announced that M. Brazza, the 
chief of the mission, had arrived in Lisbon with some of 
his subordinates, on his way to Paris. It was expected 
he would arrive in time for the meeting of the Society on 
Tuesday. The exploration of the mission has lasted three 
years, and many highly important results are said to have 
been obtained. 

At the last sitting of the Paris Geographical Society 
M. de Lesseps read a telegram received from C.ipt. 
Roudaire, stating that he had found nothing but com- 
pressed sand when boring to a depth of 30 metres in the 
Gabes Isthmus, so that no real difficulty prevented the 
opening of it for the intended Saharan Sea. 

On the authority of Mr. Oscar Dickson, it is stated 
that the Nordenskjdld expedition is wintering forty miles 
north of Cape East in Behring Straits. This news has 
been given to American whalers by a party of trustworthy 
natives, and a number of whalers are said to be wintering 
with the yega. 

The just issued October Bulletin of the Paris Geo- 
graphical Society contains a long paper by M. Ldou 
Rousset, giving the results of a journey in the upper basin 
of the Yellow River and the region of the loess which 
overspreads so large an area of China, and of which Richt- 
hofen makes so much in his great work on China. M. 
Dutreuil de Rhins contributes a very useful account of 
Annam and the province of Hud ; M. H. Harrisse dis- 
cusses the question of the burial-place of Columbus, and 
M. d'Abbadie concludes his useful description of the 
instruments to be used in travel. 

A LITTLE work on Afghanistan has just been published 
by Dr. Josef Chavanne, the author of the excellent work 
on the Sahara. It is written with special reference to the 
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present war, and gives a detailed description of the 
country and its geographical character, as well as of its 
inhabitants, from an ethnographical as well as a social 
point of view. The natural resources and military power 
of Afghanistan are described, and particular attention has 
been paid to an account of the communication between 
India and Afghanistan, the lines of operation, and the 
numerous mountain passes. There are several illus- 
trations and an excellent map. It is published by 
Hartlcben, of Vienna. 

In a recent voyage from Melbourne to the Fiji Islands, 
the steamer Ariel called at Lord Howe Island, where 
twenty-five people in all were found. The island is 
mountainous, 01 volcanic origin, but well-wooded, about 
five miles long, and from one and a half to two miles 
broa^ and is situated some 400 miles east of Sydney. 
The communication of the inhabitants with the outer 
world is nowadays very uncertain, as whalers but rarely 
risit them. 


TH^ MUSICAL ASSOCIATION^ 

T he question. In what way does science enter into the 
subject of music ? is one that by no means admits 
of an easy answer. If we were to put it to various per- 
sons interested in music in different ways we should find 
their opinions most vague and contradictory. A university 
scholar, or a physical lecturer, would make the science of 
music consist entirely in the doctrines of acoustics ; white, 
on the other hand, we should find some of the most 
eminent musical professors telling us that these had 
nothing to do with music at all, but that science meant 
the study and application of the rules of musical com- 
position. Or possibly it might even be held that a skilful 
manipulation of the violin, or an appropriate manage- 
ment of the voice in singing, or an intelligent phrasing of 
pianoforte passages, or other refinements of execution, 
constituted all the science that musicians need aspire to. 

A quarter of a century ago such a question would 
have excited no interest. People in general were satis- 
fied to take the art as they practically found it, and 
troubled themselves but little as to the principles on which 
it was based. But the march of knowledge has changed 
the aspect of the matter. Modern philosophical investi- 
gation has included music in the universality of its aims, 
and the musician, however conservative, must submit to 
a searching inquiry as to the real nature of the stuff in 
which he deals. 

The great work of Helmholtz, published in 1863, gave 
the first real stimulus to scientific musical inquiry ; and 
although many years passed before it became much known 
in this country it at length aroused attention, and some of 
^e most intelligent students of the art began to see that 
there was really something to be inquired into — the first 
step towards accurate knowledge of any kind. They 
observed the beneficial operation of the learned societies, 
where papers on the subjects they embraced were brought 
forward ; and the idea occurred to them that an asso- 
ciation of a similar character for music would not only 
enable the scientific questions connected with it to be 
publicly discussed, but might also be made conducive to 
toe welfare of the art in a practical point of view. The 
idea was mentioned to one of the most eminent men of 
science (now president of the Royal Society), who, warmly 
approving it, issued the following circular : — 


SO, Grosvenor Place, April S, 1874 

Inf- suggested l)y several leading persons 

interested both in the theory and practice of music, that the 

the Musi^l Association for the Investigation and Dis- 
tolv FiSf the Art and Science of llusic. Vob. i. 


formation of a society similar in the main features of its 
organisation to existing learned societies would be a great public 
benefit. Such a musical society might comprise among its mem- 
bers the foremost musicians, theoretical as well as practical, of 
the day, the principal patrons of art, and also those scientific 
men whose researches have been directed to the science of 
acoustics and to kindred inquiries. Its periodical meetings 
might be devoted partly to the reading of papers upon the 
history, the principles, and the criticism of music, partly to the 
illustration of such papers by actual performance, and partly to 
the exhibition and discus.sion of experiments relating to theory 
and construction of musical instruments, or to the principles and 
combinations of musical sounds. 

“ With a view to ascertain the opinions of persons interested • 
in these subjects, and to attempt a more precise definition of the 
objects and constitution of such a society, it is proposed to hold 
a meeting here, at which your presence is requested on Thursday, 
April 16, at 2.30 P.M. 

** 1 am, dear sir, yours faithfully, 

** (Signed) W. Spottiswoodb " 

This led to the formation of the Association whose pro- 
ceedings are mentioned at the head of this article. The 
rules were judiciously framed, so as to avoid the rocka 
on which former musical societies had been shipwrecked ; 
and the society has now gone successfully through four 
sessions. We learn from the report just issued, at the 
commencement of the fifth year, that the finances are 
prosperous, that the meetings are well attended, that the 
officers are zealous and efficient, and that a series of good 
papers are forthcoming for the future ; from all which it 
may be fairly inferred that the institution has taken a 
permanent position. 

The character of the society is, of course, best displayed 
by the contents of its TransctcHons, We cannot pretend 
to review the thirty-six papers (some of them very ela- 
borate) contained in the four volumes before us ; it will 
be an easier course to indicate briefly, in the first instwee, 
what are the subjects connected with the art and science 
of music which more especially deserve " investigation 
and discussion,^* and then to see how far the papers 
actually presented to the Association have fulfilled the 
object aimed at in its title. 

Giving precedence to science, one may conceive that 
the ‘^Principles and Phenomena of Acoustics** would 
claim attention. It is true, as has already been hinted, 
that some eminent practical musicians repudiate the rele- 
vancy of these inquiries, and discourage their study, on 
the ground that a knowledge of acoustics is unnecessary 
to the practical musician, whether composer or per- 
former.* 

But fortunately the general spread of education suf- 
ficiently disposes of arguments of this kind. There 
are, and no doubt always will be, persons who are 
satisfied with the minimum amount of knowledge to 
enable them to earn their daily bread, but it is to be 
hoped the number is decreasing every day. A man who 
lives by an art will, if his mind be properly constituted, 
be in no wise reluctant to learn all he can about it, even 
though the knowledge may not be immediately conver- 
I tible into money. Musicians must, in spite of the dis- 
I paraging opinion of some of their leaders, be treated 
! as intelligent beings, who have minds capable of enlighten- 
ment and instruction, and surely there is nothing un- 
reasonable in assuming that the philosophical principles 
on which their art depends must present some interest to 
them, if laid before them in an intelligible form. The 
doctrine that such knowledge should be confined to 
cultivated amateurs, and forbidden to professional musi- 
cians, is simply a libel on the intelligence of those to 
whom we owe enjoyment of so high an order. If, then, these 
principles are to be studied, the science of acoustics must 
necessarily form the basis of the study. The splendid 

• It is a 'remarkable example of this view that in a new elaborate and 
voluminous English “Dictionary of Mu^/* now in course of publkatton, 
the wc^ Acpusttcs finds no place. 
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investigations of Helmholtz as to the nature of musical 
soundis and muBical sensations form a fund of knowledge 
of the most interesting and instructive kind, and illustra- 
tion and discussion of such topics would be by no means 
out of place before the society. We believe that the 
great fundamental fact of the compound nature of 
musical sounds, which now has becbme as firmly esta- 
blished as any physical fact can be, is hardly yet 
understood, or its great significance appreciated by the 
great mass of the persons who have to do with its ejects 
every day of their lives. 

It happens, however (no doubt for good and suf- 
ficient reasons), that the more abstract principles of 
acoustics have received but little attention in the society. 
We only notice three papers which come within this 
category, and these on quite subsidiary points, namely, 
*'On our Perception of the Direction of a Source of 
Sound,” by Lord Rayleigh; '^On the Sensitiveness of 
the Ear to Pitch and Change of Pitch,” by Mr. A. 
J. Ellis; and ^'On the Musical Inventions and Dis- 
coveries of the late Sir C. Wheatstone,” by Prof. W. G. 
Adams. 

But the science of acoustics is a very different thing 
from the theory of music. There is much misunderstand- 
ing on this point ; many people confuse the two, whereas 
the former is in reality only the introduction to the latter. 
A student may be well acquainted with all the scientific 
facts and theories relating to the production and trans- 
mission of musical sounds, and yet know nothing of the 
mode in which these data bear on music itself. Helm- 
holtz, who, with wonderful knowledge and sagacity, 
appears to have anticipated almost every possible view of 
the subject, has fully expressed this distinction not only 
in the substance of his great work, but in its very title- 
page. He calls it Die Lehre von den Tonempfindungen 
ais physiologische Grundlage fiir die Theorie dcr Musik,” 
thereby declaring that the acoustical doctrines he so 
admirably lays down are not to be considered as forming 
of themselves a theory of music, but are merely intended 
to serve as a basis for such a theory. Starting from these 
data, it becomes necessary to consider the influence they 
have on the varied and complicated forms and rules 
which guide the structure of musical composition, as, for 
example, the construction of the ordinary scale, the 
nature or chromatic notes, tonality, the combinations and 
progressions of harmony, the rules of melodial counter- 
point, musical form, and so on. A crowd of most in- 
teresting questions arise as to how far all these practical 
matters have been influenced by the physical properties 
of musical sounds, or how far they are the result of free 
artistic invention. Helmholtz devotes the second part of 
his work to the discussion of these and kindred questions, 
on which, aided by a competent knowledge of music, his 
great reasoning powers have enabled him to throw much 
new light But this part of his labours has been hitherto 
almost a sealed book to musicians ; it is difficult, often 
elaborate, and sometimes obscure, and the interpreters 
who have so ably popularised his acoustical researches 
have stopped short before venturing on what w’as to 
physicists a less familiar region. Yet this is by far the 
most important section of the work, from a musical point 
of view; it is, in fact, the real Theory of Music, the 
true musical philosophy, in which the proper application 
of science to music is to be found ; moreover, unlike 
abstract acoustics, it touches closely on the practice of the 
musical art, and the habits of thought of its professors. 
There are few teachers of musical composition who do 
not to some extent attempt to found their instruction on 
natural principles, or what they think to be such ; but the 
theories thus propounded are for the most part crude, 
vague, and founded on merely empirical fancies, having 
no philosophical origin, and such as will not stand the 
test of scientific investigation or strict logical reason- 
ing ; and hence we can hardly wonder at the fact that 


they rather obstruct than aid the efficiency of musical 
instruction. 

This subject, therefore, the Application of Scientific 
Data and Scientific Reasoning to the Theory of Music,^’ 
is one which offers every inducement for the higher order 
of musical study, and its discussion is eminently in place 
in such a society as that before us. The results or the 
modern investigations are so new, and in many respects 
so antagonistic to the ideas hitherto prevailing among 
musicians, that it is not to be expected they will be at 
once fully understood or favourably received. Already 
a considerable amount of opposition has been manifested 
to them ; it is reasonable and proper that they should be 
fairly considered, and it is in the highest degree desirable 
that they should be clearly explained. The subject 
has not been neglected at the meetings of the Associa- 
tion, for, although no systematic treatment of it has yet 
been attempted, we find no less than eight papers on 
various points of theoretical detail. Four of these are 
on intonation and temperament (a favourite theme with 
musical mathematicians, but somewhat unpalatable to 
practical men, who consider the out-of-tune equal division 
of the octave “good enough for them ; a fifth aims at 
exposing the fallacies and inconsistencies of certain of 
the old theoretical systems ; another treats of the philo- 
sophical nature of intervals and of the construction of the 
scale; another expounds some elementary views on 
harmony ; and the eighth exhibits various numerical 
calculations on musical ratios, &c. 

Another point that furnishes a most profitable topic of 
study is musical history. It is impossible to look far 
into music without becoming aware how largely modern 
form and structure are derived from what has gone 
before, and the careful examination of this clears up 
many points of theory for which no other sufficient ex- 
planation can be found. Nothing could be more in place 
for a “musical association” than historical papers, not 
as mere matters of antiquarian curiosity, but as bearing 
on the various changes of musical form. We only, how- 
ever, find two historical papers, one, an instructive essay, 
by Sir Frederick Ouseley, on the “ History of Ecclesias- 
tical Music in Western Europe,” the other an interesting 
monograph, by Mr. Cummings, on “ Purcell.” 

The construction of musical instruments offers a large 
and varied source of interest, combining the laws of 
acoustics, the application of mechanical skill and inven- 
tion, and the adaptation to practical musical use. There 
are six papers on this, relating to stringed and brass in- 
struments, drums, and the voice. 

Finally, there are abundance of topics connected with 
the practice of the musical art which admit of discussion 
in such a society; for although, in a scientific journal, it is 
our chief province to point to the subjects in which science 
takes part, yet it would be a misuse of the society to let 
these predominate to the prejudice of the more practical 
matters which come home more directly to professional 
men, and we consider it a good evidence of the flourishing 
condition and prospects of the society that these prac- 
tical points have received so large a share of attention. 
By far the larger number of the papers have been of this 
practical kind, relating to musical notations and nomen- 
clature, criticism, practical standards of pitch, the anal>;sis 
of great musical works, pianoforte playing, the cultivation 
of sacred music, the connection of music with language, 
the laws of expression, modes of tuition, and musical 
libraries. A paper on the last-named subject led to a 
memorial to the British Museum, and elicited an answer 
explaining the facilities which that institution affords for 
musical reference and study. 

The Association deserves the support and co-operation 
of every one interested in the cultivation of music either 
theoretically or practically, and we cordially wish it the 
permanent success it seems in a fair way to attain. 

W. PoL^ 
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ni<;CUSSION OFTHE WORKING HYPOTHESIS 

that the so-called elements are 

COMPOUND bodies^ 

II. 

Application of the above Views to Calcium^ Iron^ Lithium^ 
and Hydroge 7 i 

Calcium 

I T was in a communication to the Royal Society made 
now some time ago (Pn^^-.jvol. xxii.p. 380, 1874), that 
I first referred to the possibility that the well-known line- 
spectra of’ the elementary bodies might not result from 
the vibration of similar molecules. I was led to make 
the remark in consequence of the differences to which 
I have already drawn attention in the spectra of certain 
elements as observed in the spectrum of the sun and 
in those obtained with the ordinary instrumental ap- 
pliances. 

Later {Proc» Roy. Soc., No. 168, 1876) I produced 
evidence that the molecular grouping of calcium which, 


with a small induction-coil and small jar, gives a spectrum 
with its chief line in the blue, is nearly broken up in 
the sun, and ^uite broken up in the discharge from a 
large coil and jar, into another or others with lines in the 
violet. 

I said another,” or ^‘others,” because I was not then 
able to determine whether the last-named lines proceeded 
from the same or different molecules ; and 1 added that it 
was possible we might have to wait for photographs of 
the spectra of the brighter stars before this point could 
be determined. 

I also remarked that this result enabled us to fix 
with very considerable accuracy the dectric dissociating 
conditions which are equivalent to that degree of disso-. 
ciation at present at work in the sun. 

In Fig. 3 I have collected several spectra copied from 
photographs in order that the line of argument may be 
grasped. * > . 

First we see what happens to the non -dissociated and 
the dissociated chloride. Next we have the lines with 
a weak voltaic arc, the single line to the right (W L. 



Fig. 3.-“The blue end (jf the spcctru^n or caic.uro unaer difierent conditions, j. Calcium is comb.ncd with chlorine (CaCla). When the temperature i» 
low, the compound molecule vibrates .as a whole, the spectrum is at the red end, and no lines of calcium are seen. 2. The line of the metal seen 
when the compound molecule is dissociated to a slight extent with an induced current. 2 The spectrum of metallic calcium in the electric are 
with a small number of cells. 4. The same when the number of cells is increased 5. The spectrum when a coil and imall jar are employed, 
t. The spectrum when a large coil and large jar are used. 7. The absorption of the calcium vapour m the Sun. 


4226*3) is much thicker than the two lines (W L 3933 and 
3968) to the left, and reverses itself. 

We have next calcium exposed to a current of higher 
tension. It will be seen that here the three lines are 
almost equally thick, and all reverse themselves. 

Now it will be recollected, that in the case of known 
compounds the band structure of the true compounds is 
reduced as dissociation works its way, and the spectrum 
of each constituent element makes its appearance. If 
in 3 we take the wide line as representing the banded 
spectrum of the compound, and the thinner ones as 
representing the longest elemental lines making their 
appearance as the result of partial dissociation, we have, 
hypothesis, an element behaving like a compound. 

If the hypothesis be true, we ought to be able not only 
to obtain, with lower temperatures, a still greater prepon- 
derance of the single line, as we do; but with higher 
temperatures, a still greater preponderance of the double 
ones, as we do. 

I tested this in the following manner Employing 

i?'® Royal Society, December xa, fSyS, by J. Norman 
Lockyer, F.R.S. Continued from p. aoi. / » r 


photography, because the visibility of the more refrangi- 
ble lines is small, and because a permanent record of an 
experiment, free as it must be from all bias, is a very 
precious thing. 

Induced currents of electricity were employed in order 
that all the photographic results might be comparable. 

To represent the lowest temperature I used a smalV 
induction coil and a Leyden jar only just large enough to 
secure the requisite amount of photographic e^ct. To 
represent the highest, I used the largest coil and jar at 
my disposal. The spark was then taken between two alu- 
minium electrodes, the lower one cup-shaped, and charged 
with a salt of calcium. 

In the figure I give exact copies of the results obtained. 
It will be seen that with the lowest temperature only the 
single line (2) and with the highest temperature only the 
two more refrangible lines (6) are recorded on the plate. 

This proved that the intensity of the vibrations iwa 
quite changed in the two experiments. 

Perhaps it may not be superfluous here to stnte the 
reasons which induced me to search for liuthnr evidence^ 
in the stars. : 
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It is abundantly clear that if the so-called elements, or 
more properly speaking their finest atoms — those that 
give us line spectra — are really compounds, the compounds 
must have been formed at a very high temperature. It is 
easy to imagine that there may be no superior limit to tem- 
perature^ and therefore no superior limit beyond which 
such combinations are possible, because the atoms 
which have the power of combining together at these 
transcendental stages of heat do not exist as such, or 
rather they exist combined with other atoms, like or unlike, 
at all lower temperatures. Hence association will be a 
combination of more complex molecules as temperature 
is reduced, and of dissociation, therefore, with increased 
temperature there may be no end. 

That is the first point. 

The second is this : — 

We are justified in supposing that our calcium,** once 
formed, is a distinct entity, whether it be an element or 
not, and therefore, by working at it alone, we should never 
know whether the temperature produces a single simpler 
form or more atomic condition of the same thing, or 
whether we actually break it up into x + Y, because 
neither X nor y will ever vary. 

But if calcium be a product of a condition of relatively 
lower temperature, then in the stars, hot enough to 
enable its constituents to exist uncompounded, we may 
expect these constituents to vary in quantity ; there may 
be more of X in one star and more or Y in another ; and 
if this be so, then the H and K lines will vary in thick- 
ness, and the extremest limit of variation will be that we 
shall only have H representing, sa^^ x in one star, and 
only have K representing, say Y in another. Interme- 
diately between these extreme conditions we may have 
cases in which, though both H and K are risible, H is 
thicker in some and K is thicker in others. 

Prof. Stokes was good enough to add largely to the 
value of my paper as it appeared in the Proceedings by 
appending a note pointing out that ** When a solid body 
such as a platinum wire, traversed by a voltaic current, 
is heated to incandescence, we know that as the tem- 
perature increases not only does the radiation of each 
particular refrangibility absolutely increase, but the pro- | 
portion of the radiations of the different refrangibilities is 
changed, the proportion of the higher to the lower 
increasing with the temperature. It would be in accord- 
ance with analogy to suppose that as a rule the same 
would take place in an incandescent surface, though in 
this case the spectrum would be discontinuous instead of 
continuous. Thus if A, B, C, D, E denote conspicuous 
bright lines of increasing refrangibility in the spectrum 
of the vapour, it might very well be that at a compara- 
tively low temperature A should be the brightest and the 
most persistent ; at a higher temperature, while all were 
brighter than before, the relative brightness might be 
changed, and C might be the brightest and the most 
persistent, and at a still higher temperature E.** 

On these grounds Prof. Stokes, while he regarded the 
facts I mentioned as evidence of the high temperature of 
the sun, did not look upon them as conclusive evidence of 
the dissociation of the molecule of calcium. 

Since that paper was sent in, however, the appeal to 
the stars to which I referred in it has been made, and 
made with the most admirable results, by Dr. Huggins. 

The result of that appeal is that the line which, accord- 
ing to Prof. Stokes* view, should have prevailed over all 
others, as Sirius is acknowledged to be a hotter star than 
our sun, is that, if it exists at all in the spectrum, it is so 
faint that it was not recognised by Dr. Huggins in the 
first instance. 

In Sirius, indeed, the H line due to one molecular 
grouping of calcium is as thick as are the hydrogen lines as 
mapped by Secchi, while the K line, due to another mole- 
cular grouping, which is equally thick in the spectrum of 
^e sun, has not yet made its appearance. 


f In the sun, where it is as thick as H, the hydrogen 
lines have vastly thinned. 

While this paper has been in preparation. Dr. Huggins 
has been good enough to communicate to me the results 
of his most important observations, and I have also had 
an opportunity of inspecting several of the photographs 
which he has recently taken. The result of the recent 
work has been to show that H and h are of about the 
same breadth in Sirius. In a Aquilse while the relation of 
H to ^ is not greatly changed, a distinct approach to the 
solar condition is observed, K being now unmistakably 
present, although its breadth is small as compared with 
that of H. I must express my obligations to Dr. Huggins 
for granting me permission to enrich my paper by refer- 
ence to these unpublished observations. His letter, which 
I have permission to c^uote, is as follows : — 

“ It may be gratifying to you to learn that in a photo- 
graph I have recently taken of the spectrum of a Aquilac 
there is a line corresponding to the more refrangible of 
the solar H lines [that is K], but about half the breadth 
of the line corresponding to the first H lines. 

‘‘ In the spectra of a Lyrae and Sirius the second line 
is absent.** 

Prof. Young’s observations of the chromospheric lines, 
to which I shall afterwards refer, give important evidence 
regarding the presence of calcium in the chromosphere 
of the sun. He finds that the H and K lines of calcium 
are strongly reversed in every important spot, and that 
in solar storms H has been observed injected into the 
chromosphere seventy-five times, and K fifty times, while 
the blue line at W. L. 4226*3, the all-important line at,the 
arc-temperature, was only injected t^ice. 

Further, in the eclipse observed in Siam in 1875, 

H and K lines left the strongest record in the spectrum of 
the chromosphere, while the line near G in a photc^aphic 
region of much greater intensity was not recorded at all. 
In the American eclipse of the present year the H and K 
lines of calcium were distinctly visible at the base of the 
corona, in which for the first time the observers could 
scarcely trace the existence of any hydrogen. 

To sum up, then, the facts regarding calcium, we 
have first of all the H-line differentiated from the others 
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Fio. 4. —The Molecular Groupings of Calcium. 

by its almost solitary existence in Sirius. We have the 
K-line differentiated from the rest by its birth, so to 
speak, in a Aquilae, and the thickness of its line in the 
sun, as compared to that in the arc. We hare the blue 
line differentiated from H and K by its thinness in the 
solar spectrum while they are thick, and by its thickness 
in the arc while they are thin. We have it again differ- 
entiated from them by its absence in solar storms in 
which they are almost universally seen, and finally, by its 
absence during eclipses, while the H and K lines hare 
been the brightest seen or photographed. Last stage of 
all, we have calcium, distinguish^ from its sdts by the 
fact that the blue line is only visible when a high tempe- 
rature is employed, each salt having a definite spectrum 
of its own, in which none of the lines to which I have 
drawn attention appear, so long as the temperature is 
kept below a ceruin point. 
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Iron 

With regard to the iron spectrum I shall limit my 
remarks to that portion of it visible on my photographic 
plates between H and G, It may be described as a very 
complicated spectrum so far as the number of lines is 
concerned in comparison with such bodies as sodium and 
potassium, lead, thallium, and the like, but unlike them 
again it contains no one line which is clearly and unmis- 
takably reversed on all occasions. Compared, however, 
with the spectrum of such bodies as cerium and uranium 
the spectrum is simplicity itself. 

Now among these lines are two triplets, two sets of 
three lines each, giving us beautiful examples of those 
repetitions of structure in the spectrum which we meet 
with in the spectra of almost all bodies, some of which 
have already been pointed out by Mascart, Cornu, and 
myself. Now the facts indicate that these two triplets 
are not due to the vibration of the same molecular 
grouping which gives rise to most of the other lines. 
They are as follows. In many photographs in which 
iron has been compared with other bodies, and in 
others again in which iron has been photographed as 
existing in different degrees of impurity in other bodies, 
these triplets have been seen almost alone, and the rela- 
tive intensity of them, as compared with the few remain- 
ing lines, is greatly changed. In this these photographs 
resemble one I took three years ago, in which a large 
coil and jar were employed instead of the arc, which 
necessitated an exposure of an hour instead of two 
minutes. In this the triplet near G is very marked, 
the two adjacent lines more refrangible near it, which 
are seen nearly as strong as the triplet itself in some of 
the arc photographs 1 possess, are only very faintly 
visible, while dimmer still are seen the lines of the triplet 
between H and //. 

There is another series of facts in another line 
of work. In solar storms, as is well known, the iron 
lines sometimes make their appearance in the chromo- 
sphere, Now, if we were dealing here with one niole- 
cul^ grouping, we should expect the lines to make 
their appearance in the order of their lengths, and 
we should expect the shortest lines to occur less fre- 
quently than the longest ones. N ow, precisely the opposite 
IS the fact. One of the most valuable contributions to 
solar physics that we possess is the memoir in which 
Prof. C. A. Young records his observation of the chromo- 
spheric lines, made on behalf of the United States I 
Government, at Sherman, in the Rocky Mountains. The ^ 
glorious climate and pure air of this region, to which I 
can personally testify, enabled him to record phenomena 
which it is hopeless to expect to see under less favourable 
conditions. Among these were injections of iron vapour 
into the chromosphere, the record taking the form of 
the number of times any one line was seen during the 
whole period of observation. 

Now two very faint and short lines close to the triplet 
near G were observed to be injected thirty times, while 
triplet was only injected twice. 

The question next arises. Are the triplets produced by one 
molecular grouping or by two ? This question I also think 
the mets help us to answer. I will first state by way of re- 
minder that in the spark photograph the more refrangible 
triplet IS barely visible, while the one near G is very 
strong. Now if one molecular grouping alone were in 
question this relative intensity would always be preserved 
however much the absolute intensity of the compound 
system might vary, but if it is a question of two molecules 
^yc might expect that in some of the regions open to our 
observation we should get evidence of cases in which the 
relative intensity is reversed or the two intensities are 
assimilated. What might happen does happen ; the rela- 
tive intensity of the two triplets in the spark photograph 
IS grandly reversed in the spectrum of the sun. The 
ines barely visible in the spark photograph are among 


the most prominent in the solar spectrum, while the 
triplet which is strong in that photograph is represented 
by Fraunhofer lines not half so thick. Indeed, while the 
hypothesis that the iron lines in the region I have indicated 
are produced by the vibration of one molecule does not 
include all the facts, the hypothesis that the vibrations 
are produced by at least three distinct molecules includes 
all the phenomena in a most satisfactory manner. 

Lithium 

Before the maps of the long and short lines of some 
of the chemical elements compared with the solar spectra, 
which were published in the PhiL Trans, for 1873, 
“Plate IX.,” were communicated to the Society, I very 
carefully tested the work of prior observers on the non- 
coincidence of the red and orange lines of that metal 
with the Fraunhofer lines, and found that neither of 
them were strongly if at all represented in the sun, and 
this remark also applies to a line in the blue at wave- 
length 4,603. 

The photographic lithium line, however, in the violet, 
has a strong representative among the Fraunhofer lines. 

Applying, therefore, the previous method of stating the 
facts, the presence of this line in the sun differentiates it 
from all the others. For the differentiation of the red 
and yellow lines I need only refer to Bunsen’s spectral 
analytical researches, which were translated in the PhiL 
Mag.y December, 1875. 

In Plate IV. two spectra of the chloride of lithium are 
given, one of them showing the red line strong and the 
yellow one feeble, the other showing merely a trace of 
the red line, while the intensity of the yellow one is much 
increased, and a line in the blue is indicated. Another 
notice of the blue line of lithium occurs in a discourse 
by Prof. Tyndall, reprinted in the Chemical NewSy and a 
letter of Dr. Frankland’s to Prof. Tyndall, dated Novem- 
ber 7, 1 861. This letter is so important for my argument, 
that I reprint it entire from the Philosophical MagazinCy 
vol. xxii. p. 472 ; — 

“ On throwing the spectrum of lithium on the screen 
yesterday, I was surprised to see a magnificent blue 
band. At first 1 thought the lithic chloride must be 
adulterated with strontium, but on testing it with Stein- 
heil’s apparatus it yielded normal results without any 
trace of a blue band. I am just now reading the report 
of your discourse in the Chemical News, and I find that 
you have noticed the same thing. Whence does this blue 
line arise ? Does it really belong to the lithium, or are 
the carbon points or ignited air guilty of its production ? 

I find there blue bands with common salt, but they have 
neither the definiteness nor the brilliancy of the lithiunv 
band. When lithium wire burns in air it emits a some- 
I what crimson light ; plunge it into oxygen, and the light 
changes to bluish white. This seems to indicate that 
a high temperature is necessary to bring out the blue 
ray.” 

“Postscript, Nov. 22, 1861.— I have just made some 
further experiments on the lithium spectrum, and they 
I conclusively prove that the appearance of the blue line 
I depends entirely on the temperature. The spectrum of 
lithic chloride, ignited in a Bunsen’s burner flame, does 
not disclose the faintest trace of the blue line ; replace 
the Bunsen’s burner by a jet of hydrogen (the tempera- 
ture of which is higher than that of the Bunsen’s burner) 
and the blue line appears, faint, it is true, but sharp and 
quite • unmistakable. If oxygen now be slowly turned 
into the jet, the brilliancy of the blue line increases until 
the temperature of the flame rises high enough to fuse 
the platinum, and thus put an end to the experiment.” 

These observations of Profs. Tyndall and Frankland 
differentiate this blue line from those which are observed 
at low temperatures. The line in the violet to which 1 
have already referred, is again differentiated from all the 
rest by the fact that it is the only line in the spectrum of 
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the sun which is strongly reversed, so far as our present 
knowledge extends. The various forms of lithium, 
therefore, may be shown in the following manner, 

SUN 


FEEBUi WMK 

FLAME. 

Fig. 5.— -Tiie Molecular Groupings of Lithium. 

It is remarkable that in the case of this body which at 
relatively low temperature goes through its changes, its 
compounds are broken up at the temperature of the 
Bunsen burner. The spectrum, of the chloride, so 
far as I know, has never been seen. 

HydfVQen 

All the phenomena of variability and inversion in the 
order of intensity presented to us in the case of calcium 
can be paralleled by reference to the knowledge already 
acquired regarding the spectrum of hydrogen. 

Dr. Frankland and myself were working together on the 
subject in 1869. In that year {Proc., No. 112) we pointed 
out that the behaviour of the h line was hors ligne., and 
that the whole spectrum could be reduced to one line, F. 

i.^The Fraunhofer line on the solar spectrum, named 
h by Angstrom, which is due to the absorption of hydro- 
gen, is not visible in the tubes we employ with low battery 
and Leyden-jar power ; it may be looked upon, therefore, 
as an indication of relatively high temperature. As the 
line in question has been reversed by one of us in the 
spectrum of the chromosphere, it follows that the chromo- 
sphere, when cool enough to absorb, is still of a relatively 
high temperature. 

2, Under certain conditions of temperature and pres- 
sure, the very complicated spectrum of hydrogen is 
reduced in our instrument to one line in the green corre- 
sponding to F in the solar spectrum.” 

As in the case of calcium also, solar observation affords 
us most precious knowledge. The h line was missing 
from the protuberances in 1875, as will be shown from the 
accompanying extract from the Report of the Eclipse 
Expedition of that year : — 

^During the first part of the eclipse two strong pro- 
tuberances close together are noticed; on the limb to- 
wards the end these are partially covered, while a series 
of protuberances came out at the other edge. The 
strongest of these protuberances are repeated three times, 
an effect of course of the prism, and we shall have to 
decide if possible the wave-lengths corresponding to the 
images. We expect d priori to find the hydrogen lines 
represented. We know three photographic hydrogen 
lines : F, a line near G, and h, F is just at the limit of 
the photographic part of the spectrum, and we find indeed 
images of protuberances towards the less refrangible part 
at the limit of photographic effect. For, as we shall 
show, a continuous spectrum in the lower parts of the 
corona has been recorded, and the extent of this con- 
tinuous spectrum gives us an idea of the part of the 
spectrum in which each protuberance line is placed. We 
are justified in assuming, therefore, as a preliminary 
hypothesis, that the least refrangible hue in the pro- 
tul^rance shown on the photograph is due to F, and we 
shall find support of this view in the other lines. In 
order to determine the position of the next line the dis- 
persive power of the prism was investigated. The prism 
was placed on a goniometer table in minimum deviation 
for F, and the angular distance between F and the hydro- 
gen line near G, i.e., Hy, was found, as a mean of several 
measurements, to be 3'. The goniometer was graduated to 
15", and owing to the small dispersive power, and therefore 


relatively great breadth of the slit, the measurement can 
only be regarded as a first approximation. Turning now 
again to our photographs, and calculating the angular 
distance between the first and second ring of protuber- 
ances, we find tlut distance to be 3' 15". We conclude, 
therefore, that this second ring is due to hydrogen. We, 
therefore, naturally looked for the third photographic 
hydrogen line, which is generally called h, but we found no 
protuberance on our photographs corresponding to that 
wave-length. Although this line is always weaker than 
Hy, its absence on the photograph is rather surprising, 
if it be not due to the fact that the line is one which only 
comes out at a high temperature. This is rendered likely 
by the researches of Frankland and Lockyer (Proo. 
Rov. Soc., vol. xvii. p. 453). 

“We now turn to the last and strongest series of pro- 
tuberances shown on our photographs. The distance 
between this series and the one we have found reason 
for identifying with Hy is very little greater than that 
between H/3 and Hy. Assuming the distances equal, we 
conclude that the squares of the inverse wave-lengths of 
the three series are in arithmetical progression. This is 
true as a first approximation. We then calculated the 
wave-length of this unknown line, and found it to be 
approximately somewhat smaller than 3,957 tenth-metres. 
N o great reliance can be placed, of course, on the number, 
but it appears that the line must be close to the end of 
the visible spectrum. 

“In order to decide if possible what this line is due to, 
we endeavoured to find out both by photography and 
fluorescence whether hydrogen possesses a line in that 
part of the spectrum. We have not at present come to 
any definite conclusion. In vacuum tubes prepared by 
Geissler containing hydrogen, a strong line more re- 
frangible than H is seen, but these same tubes show 
between Hy and Hd, other lines known not to belong to 
hydrogen, and the origin of the ultra-violet line is there- 
fore difficult to make out. We have taken the spark in 
hydrogen at atmospheric pressures, as impurities are 
easier to eliminate, but a continuous spectrum extends 
over the violet and part of the ultra-violet, and prevents 
any observation as to lines. We are going on with 
experiments to settle this point. 

‘‘ Should it turn out that the line is not due to hydrogen, 
the question will arise what substance it is due to. It is 
a remarkable fact that the calculated wave-length comes 
very close to H. Young has found that these calcium 
lines are always reversed in the penumbra and imme- 
diate neighbourhood of every important sun-spot, and 
calcium must therefore go up high into the chromo- 
sphere. We draw attention to this coincidence, but our 
photographs do not allow us to draw any certain con- 
clusions. 

‘^At any rate, it seems made out by our photographs 
that the photographic light of the protuberances is in 
great part due to an ultra-violet line which does not 
certainly belong to hydrogen. The protuberances as 
photographed by this ultra-violet ray seem to go up 
higher than the hydrogen protuberances, but this may be 
due to the relative greater length of the line.'* 

In my remarks upon calcium I have already referred to 
the fact that the line which our observation led us to believe 
was due to calcium in 1875, was traced to that clement in 
this yearis eclipse. The observations also show the curious 
connection that, at the time when the hydrogen lines were 
most brilliant in the corona, the calcium lines were not 
detected; next, when the hydrogen lines, being still 
brilliant, the h line was not present (a condition of things 
which, in all probability, indicated a reduction of tem- 
perature^ calcium began to make itself unmistakably 
visible ; and finally, when the hydrogen lines arc absent, 
H and K become striking objects in the spectrum of the 
corona. 

To come back to h, then, I have shown that Dr. 
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Frankland and myself, in 1869, found that it only made 
its appearance when a high tension was employed. We 
have seen that it was absent from among the hydrogen 
lines during the eclipse of 1875. 
i I have now to strengthen this evidence by the remark 
nhat it is always the shortest line of hydrogen in the 
chromosphere. 

I now pass to another line of evidence. 

I submit to the Society a photograph of the spectrum 
of indium, in which, as already recorded by Thaldn, the 
strongest line is one of the lines of hydrogen (//), the 
other line of hydrogen (near G) being absent. I have 
observed the C line in the spark produced by the pas- 
sage of an induced current between indium poles in dry 
air. 

As I am aware how almost impossible it is to render 
air perfectly dry, I made the following differential experi- 
ment. A glass tube with two platinum poles about half 
an inch apart was employed. Through this tube a slow 
current of air was driven after passing through a (J'lube 
one foot high, containing calcic chloride, and then through 
sulphuric acid in a Wolff’s bottle. The spectrum of the 
spark passing between the platinum electrodes was then 
observed, a coil with five Grove cells and a medium- 
sized jar being employed. Careful notes were made of 
the brilliancy and thickness of the hydrogen lines as 
compared with those of air. This done, a piece of 
metallic indium, which was placed loose in the tube, was 
shaken so that one part of it rested against the base of 
one of the poles, and one of its ends at a distance of 
a little less than half an inch from the base of the 
other pole. The spark then passed between the indium 
and the platinum. The red and blue lines of hydrogen 
were then observed both by my friend Mr. G. W. 
Hemming, Q.C., and myself. Their brilliancy was most 
markedly increased. This unmistakable indication of 
the presence of hydrogen, or rather of that form of 
hydrogen which gives us the h line alone associated into 
that form which gives us the blue and red lines, showed us 
that in the photograph we were not dealing with a physical 
coincidence, but that in the arc this special form of hydro- 
gen had really been present ; that it had come from the 
indium, and that it had registered itself on the photo- 
graphic plate, although ordinary hydrogen persistently 
refuses to du so. Although I was satisfied from former 
experiments that occluded hydrogen behaves in this 
respect like ordinary hydrogen, I begged my friend Mr. 
W. C. Roberts, F.R.S., chemist to the Mint, to charge a 
piece of palladium with hydrogen for me. This he at 
once did, and I take this present opportunity to express 
my obligation to him. I exhibit to the Society a photo- 
graph of this palladium and of indium side by side. It 
will be seen that one form of hydrogen in indium has 
distinctly recorded itself on the plate, while that in pal- 
ladium has not left a trace. I should add that the 
palladium was kept in a sealed tube till the moment of 
making the experiment, and that special precautions were 
taken to prevent the two pieces between which the arc 
was taken becoming unduly heated. 

To sum up, then, the facts with regard to hydrogen ; 
we have h differentiated from the other lines by its appear- 
ance alone in indium ; by its absence during the eclipse 
of 1875, when the other lines were photographed ; by its 
existence as a short line only in the chromosphere of the 
sun, and by the fact that in the experiments of 1869 a very 
nigh temperature was needed to cause it to make its 
appearance. 

With regard to the isolation of the F line I have 
referred to other experiments in 1869, in 
which Dr. Frankland and myself got it alonc.^ I ex- 
hibit to the Society a globe containing hydrogen which 
gives us the F line without either the red or the blue 
one. 

* See also PlQcker, Phil, Trans. ^ 1865, part i, p. 2t. 



I have other evidence which, if confirmed, leads to the 
conclusion that the substance which gives us the non- 
reversed line in the chromosphere and the line at 1474 
of Kirchhoff’s scale, termed the coronal line, are really 
other forms of hydrogen. One of these is possibly more 
simple than that whid gives us h alone, the other more 
complex than that which gives us F alone. The evidence 
on this point is of such extreme importance to solar 
physics, and throws so much light on star structure gene- 
rally, that I am now engaged in discussing it and shall 
therefore reserve it for a special communication. 

In the meantime I content myself by giving a diagram 
in which I have arranged the various groupings of 
hydrogen as they appear to exist, from the regions of 
highest to those of^lowest temperature in our central 
luminary. "" 
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Sumjnaiion of the above Series of Facts 
I submit that the facts above recorded are easily 
grouped together, and a perfect continuity of phenomena 
established on the hypothesis of successive dissociations 
analogous to those observed in the cases of undoubted 
compounds. 

The other Branches of the Inquiry 
When we pass to the other possible evolutionary pro- 
cesses to which I have before referred, and which 
I hope to discuss on a future occasion, the inquiry 
becomes much more complicated by the extreme dif- 
ficulty of obtaining pure specimens to work with, although 
I should remark that in the working hypothesis now under 
discussion the cause of the constant occurrence of the 
same substance as an impurity in the same connection is 
not far to seek. I take this opportunity of expressing 
my obligations to many friends who have put them- 
selves to great trouble in obtaining specimens of pure 
chemicals for me during the whole continuance of my 
researches. Among these I must mention Dr. Russell, 
who has given me many specimens prepared by the 
lamented Matthiessen, as well as some of cobalt and 
nickel prepared by himself ; Prof. Roscoe, who has sup- 
plied me with vanadium and caesium alum ; Mr. Crookes, 
who has always responded to my call for thallium ; Mr. 
Roberts, chemist to the Mint, who has supplied me with 
portions of the gold and silver trial plates and some 
pieces of palladium ; Dr. Hugo Muller, who has furnished 
me a large supply of electrolitically-deposited copper ; 
Mr. Holtzman, who has provided, mej with cerium, 
lanthanum, and didymium prepared by himself ; Mr. 
George Matthey, of the well-known metallurgical firm of 
Johnson and Matthey, who has provided me with mag- 
nesium and aluminium of marvellous purity; while to 
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Mr. Valentin, Mr. Mellor, of Salford, and other friends, 
my thanks are due for other substances. 

1 have already pointed out that a large portion of the 
work done in the last four years has consisted in the 
elimination of the effects of impurities. I am there- 
fore aware of the great necessity lor caution in the spec- 
troscopic examination of various substances. There is, 
however, a number of bodies which permit of the in- 
(juiry into their simple or complex nature being made 
in such a manner that the presence of impurities will be 
to a certain extent ncgligable. I have brought this 
subject before the Royal Society at its present stage, 
in the hope that possibly others may be induced to 
aid inquiry in a region in which the work of one 
individual is as a drop in the ocean. If there is 
anything in what I have said, the spectra of all the 
elementary substances will require to be re-mapped, and 
re-mapped from a new standpoint ; further, the arc must 
replace the spark, and photography must replace the eye. 
A glance at the red end of the spectrum of almost any 
substance incandescent in the voltaic arc in a spectro- 
scope of large dispersion, and a glance at the maps pre- 
pared by such eminent observers as Huggins and ThaHn, 
who have used the coil, will give an idea of the mass of 
facts which have yet to be recorded and reduced before 
much further progress can be made. 

In conclusion I would state that only a small part of 
the work to which I have drawn attention is my own. In 
some cases I have merely, as it were, codified the work 
done by other observers in other countries. With refer- 
ence to that done in my own laboratory, I may here 
repeat what I have said before on other occasions, that 
it is largely due to the skill, patience, and untiring zeal 
of those who have assisted me. The burthen of the final 
reduction, to which I have before referred, has fallen to 
Mr. Miller, my present assistant ; while the mapping of 
the positions and intensities of the lines was done by 
Messrs. Friswell, Meldola, Ord and Starling, who have 
successively filled that post. 

I have to thank Corporal Ewings, R.E., for preparing 
the various diagrams which 1 have submitted to the 
notice of this Society. 


EXPERIMENTS IN ELECTRIC LIGHTING 
. LOUIS SCHWENDLER, Superintendent Elec- 
trician of the Government of India, has been 
conducting a very careful series of experiments in London 
on electric lighting, with a view to decide upon the ad- 
visability of introducing this method of lighting into 
railway stations in India. He has just published z. precis 
of his forthcoming report, and as the experiments were 
conducted on thoroughly scientific principles, and solely 
with a view to discover the most effective method, the 
results attained are extremely valuable, especially when 
so many systems are competing for public favour : — 
First, with regard to quantity of light per unit of power, 
unit of speed, and unit of money (first outlay). To solve 
this question Mr. Schwendler tried four different dynamo- 
electric machines producing the electric current in one 
direction, viz.. A, medium size, B, small ; as supplied by 
Messrs. Siemens, Brothers, of London (construction ; — 
Siemens, system -.—Hefner von Alteneck). C, workshop 
pattern, as supplied by Messrs. Soutter and Lemonnier, 
of Paris (construction : — Gramme). D, with two sets of 
brushes as supplied by the British Telegraph Manufac- 
tory (construction : — Gramme). Mr. Schwendler finds 
these four machines all sufficiently practical for the pro- 
duction of the electric light, but, as a rule, the statements 
of their actual efficiency were not found to be in con- 
formity with the results obtained from his own experi- 
ments. The quantity of light produced by these dynamo- 
electric machines haa been over-rated, and the amount of 
power consumed underrated. But, notwithstanding this, 


he finds that the unit of light as produced in the electric 
arc (disintegration) by any of the four dynamo-electric 
machines is at least fifty times cheaper than the unit of 
light as produced by combustion, considering the expen- 
diture of power only. This represents an enormous 
engineering margin in favour of the electric light. 

I Mr. Schwendler makes a most important proviso by 
stating that this relation only holds good as long as one 
dynamo-electric machine produces om electric light ; he 
returns to this point in a subsequent part of his careful 
precis. 

The three dynamo- electric machines B, C, and D, he 
found practically equal; the dynamo-electric machine 
A gives a much stronger light for a comparatively smaller 
expenditure of power. In round numbers it may be said 
that dynamo-electric machine A gives about double the 
quantity of light given by any of the other three machines^ 
and that only about half as much power is expended to 
produce the unit of light. This favourable result, Mr. 
Schwendler states, is principally due to the comparatively 
small internal resistance of A, and its low speed. 

Secondly, with reference to constancy and regularity 
of the electric light, Mr. Schwendler says that this appears 
to be still the weak point, and many improvements in 
this respect are possible and desirable. He has tried 
two different lamps : — a. The Serrin lamp, as supplied by 
Messrs. Soutter and Lemonnier, of Paris, and the British 
Telegraph Manufactory ; b. The Siemens lamp, as sup- 
plied by Messrs. Siemens Brothers. The Serrin lamp, 
for any given adjustment, regulates the length of the arc 
only in one direction, />., it diminishes that length. The 
actual consumption of the carbon points regulates the 
length of the arc in the other direction, z>., increases it. 
In the Siemens lamp the decrease of the length of the 
arc is effected exactly in the same manner as in the 
Serrin lamp, but the increase in the length of the 
arc is not only left to the consumption of the car- 
bon points — a comparatively slow process — but is ac- 
celerated by the addition of a make and break arrange- 
ment, which separates the carbon points. Hence, from 
a theoretical point of view, the Siemens lamp is un- 
doubtedly superior, since the length of the arc is rapidly 
adjusted in both directions, and consequently the working 
currents can increase to a very considerable degree with- 
out spoiling the dynamo-electric machine. But practi- 
cally Mr. Schwendler finds the Siemens lamp somewhat 
difficult to manage, and although, when once well ad- 
justed, it burns as regularly as the Serrin lamp, it is far 
more difficult to arrive at this adjustment. For practical 
use he prefers, therefore, the Serrin lamp, with those 
alterations and constructional improvements which his 
own experiments have suggested. A second cause of the 
irregularity of the electric light is the still imperfect state 
of the carbon points. Of late some great improvements, 
have been made in the manufacture of artificial carbons, 
but much more is required, and this point deserves the 
closest attention. In his final report Mr. Schwendler will 
treat this subject in detail. To make the electric light 
more steady, Mr. Schwendler states, should be con- 
sidered one of the most important questions to be solved. 

Thirdly, Mr. Schwendler considers the question as to 
how to put up the light, its position, and mechanical 
details. Under this head he considers the method of 
dividing the electric light, i.e. producing by the same 
elcciro-moior a number of lights at different points of a 
given space. This method, which he does not consider 
as yet solved, appears to him impracticable from an 
engineering point of view. He refers to the immense 
loss of strength in thus dividing the light, increasing in 
enormous proportion with the increase of sub-division. 
Mr. Schwendler, after his careful, severe, and long- 
extended trials, comes to the decided conclusion that the 
electric light can alone compete with light produced bjj 
combustion, when produced of great intensity in one 
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point by one dynamo-electric machine. Endeavours to 
cut up the electric light into a large number of small 
lights, although of great interest, must, he thinks, in- 
variably result in engineering failure, as nobody could 
afford to pay for the luxury received. Thus, in the 
opinion of so competent a judge, all methods hitherto 
employed for using this method of lighting in public, are 
failures, involving a waste of power and money, with 
inadequate result. Having satisfied himself of the diffi- 
culty and impracticability of the division of the electric 
light, Mr. Schwendler tried diffusion, ?>., a few large 
lights (each light produced by one machine) are placed at 
different points of the space, and by optical means the 
light is diffused over a large area. This method he 
finds perfectly practicable. There is naturally a large 
amount of light lost (by absorption), but, he states, this 
loss will bear a constant ratio to the total light produced, 
nay probably may decrease with the intensity. The 
actual plan by which Mr. Schwendler proposes to do it, 
and has done it during the trial, is to construct a silvered 
glass reflector in which a powerful electric light bums, 
throwing direct and reflected rays up to a white ceiling or 
any other convenient white surface. A number of such 
arrangements is to be put up in the most convenient 
places, and where they have the greatest effect. The 
form and size of each reflector will depend on the locality 
where it is to be used. 

Any repairs required in course of time Mr. Schwendler 
believes can easily be effected by an ordinary mechanic. 
Only one man, he states, is actually required in each 
station, to take charge of the steam engine, dynamo- 
electric machine, lamps, and reflectors. Mr. Schwendler 
appends to this prkeis several details with reference to 
the adaptation of electric lighting to Indian stations, and 
also on some of the scientific results obtained by his 
experiments. Altogether his report is likely to be the 
most important contribution to a thorough knowledge of 
the public utilisation of electric lighting that has been 
made since the question has been resuscitated during the 
last year or two ; and we should advise all interested in 
the subject to wait for his report before taking decisive 
steps to the adoption of any particular system. 

NOTES 

The Emperor of Germany has approved of the election of 
Mr. Darwin and Prof. Owen as Foreign Members of the Berlin 
Academy of Sciences. 

We are glad to learn that M. Raoul Pictet is quite restored to 
health. The University of Geneva has conferred upon him the 
honorary degree of Doctor, and he has just been made a Chevalier 
of the Legion of Honour by the French Government, in recog- 
nition of his eminent services to science, and especially of his 
successful experiments in the liquefaction of gases. 

A COMPETITIVE examination is going on at the Paris Con- 
servatoire des Arts et Metiers, for the appointment of a professor 
of physics and meteorology at the National School of Agricul- 
ture. The examination has been conducted on a new principle 
by a jury presided over by M. Boussingault. Each of the seven 
candidates has expounded before the jury his programme of 
lectures to be delivered, and each of them has in turn delivered a 
lecture on physics, and another on meteorology, after a prepara, 
tion of four hours. The competition is open to all without any 
condition of age, qualifications, and nationality ; but the jury- 
men ,are instructed to attend, in giving their verdict, to the 
degrees obtained by candidates and their previous work or 
discoveries. 

The Municipal Council of Paris has voted a subvention of 
E,ooo francs to M. Joseph Vinot, editor of the Cm/, for a series 
of popular lectures on astronomy, to be delivered at the Salle des 
^oles, rue d* Arras. Admiral Mouchez, who was present at the 
Cast lesson, announced to the pupils, numbering from 400 to 500* < 


that he will take measures to admit them to the observatory 
seriatim^ in [order to initiate them into the use of the large 
astronomical instruments so ably described by their professor. 
In one of the last reports read before the Paris Municipal 
Council it was stated tliat it would be necessary to establish 
somewhere in Paris an observatory of popular astronomy entirely 
devoted to the public exhibition of celestial phenomena, other 
establishments being entirely devoted to investigation. 

Prof. S. P. Thompson has reprinted his valuable address 
on ** Technical Education,” given at the Social Science Con 
gress last October. In this time of intense depression, when 
trade seems to be drifting from our shores, and people are 
wondering how it is that other nations are outstripping us in 
departments that used to be considered as peculiarly British, 
Prof. Thompson’s remarks on the ignorance of our mechanics 
are peculiarly appropriate. One telling instance he gives of the 
lamentable want of intelligent skill that prevails among work- 
men and manufacturers in this country: — “I was recently in- 
formed by Prof. Graham Bell that he is about to return to 
America to resume his researches in telephony, his principal 
reason for quitting his native shores once more being that he 
found himself, in this country, unable to get his ideas carried 
out, unable to procure workmen capable of comprehending and 
carrying out new ideas, such workmen, in fact, as he was able 
to employ during his four years' residence in America. He 
pointed to the laboratory of Mr. Edison as an example of an 
institution to w hich there is no parallel in this country, though 
there are several in the States, a laboratory equipped wdth a 
staff of trained workmen, Americans, Germans, or Englishmen, 
whose business is not to w'ork on old lines, but to carry out and 
put into practical form new and untried devices. No wonder 
inventions multiply when inventors have so powerful an aid as 
this to further their designs ; and, mark this, Mr. Bell returns to 
set up a similar laboratory because he cannot find in his native 
country men whose technical training would qualify them for his 
particular w ork.” In a note Mr. Thompson gives the following 
paragraph from a letter of Prof. Graham Bell to a friend in 
America which has been going the round of the American 
press : — “ If you want to know why inventors are more nume- 
rous in America than they are here, come and live for six months 
in England. If you wish to know how it feels to be brimfull of 
ideas, and yet to be unable to have one of them executed, come 
to England. If you wish to know how it feels to have to wait 
for a month to have the simplest thing made, and then be 
charged a man’s wages for two months, come to England. You 
will here be unable to see the interior of a workshop or to come 
into direct contact with your workmen, and the people seem in- 
capable of working except in the ruts worn by their predecessors. 
They are absolutely incapable of calculating any new design 
without the most laborious oversight from the inventor, and their 
masters, instead of encouraging invention, do all they can to put 
a stop to it by refusing admission to the workshops and chaxging 
the most exorbitant prices for experimental work, avowedly 
because * they don’t want such kind of work,' * it gives more 
trouble than it is worth ; ’ and ' if you must have new things 
made you must expect to pay for them ! ' It is in vaiii that I 
say I am willing to pay anything to have my work done, and 
that what I object to is having to pay for not having it done. 
It is the same everywhere. Not only is your work not done, 
but you have to wait so long for the simplest things that your 
ideas cool, and you get quite exa!;pemted at your inability to do 
anything.” The moral of all this is obvious. 

The widow of the late Prof. E. Eichwald has presented the 
remarkable palaeontological collections of her husband to the 
St. Petersburg University, which already possessed a part of 
them. These collections, collected by the late Prof. Eidiwald 
since 1825, number no less than 30,000 specimens of fossils firom 
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tSie various formations of Western Europe, from the Petchora 
Land, from the Aleutian Islands, Siberia, Crimea, &c. ; several 
European geologists as well as the late Mr. Peabody, have many 
times negotiated for the purchase of them. 

On December 22, Prof, Forster, Director of the Bern Ob- 
servatory, gave to the Bern Economical Society a very interesting 
report on weather-warnings. After a sketch of the develop- 
ment of these warnings during past years in Europe, he pointed 
out the importance of the “Service Agricole,” established 
between France and Austria, by which daily telegrams are sent, 
advertising the coming weather ; 85 per cent, of these prognosti- 
cations having been perfectly true, 7 per cent, approximately 
true, and only 8 per cent, untrue. As to the introduction of 
such a service in Switzerland, it would meet with great 
difficulties because of tlie great variety of topographical fea- 
tures of the country and of the incomplete knowledge of 
the local climatic conditions. These last having been, how- 
ever, carefully studied since 1864, the first steps towards the 
establishment of such a service were recently made by the Swiss 
Meteorological Commission, some of whom wished to under- 
take immediately to introduce weather warnings into Switzerland, 
whilst the majority of the Commission was for the adjournment 
of them for one or two years. The Society expressed their 
desire for the introduction of weather prognostics as soon as 
possible, and we may hope that shortly Switzerland also will 
have its weather warnings. 

The Association Scientifique de France wdll commence at the 
Sorbonne its series of lectures for 1879, On January 16 M. 
Milne-Edwards, president of the Association, will be in the 
chair, M. de Lesseps will lecture on Central Africa, 'i'he 
lecture will be illustrated [by dissolving views made with 
drawings sent by Gordon Pasha from the new ly -annexed 
Egyptian provinces. 

The J^ea/e IstUuto Lombardo di Scicfize e Leilere has recently 
published a list of subjects for prizes to be av^ arded in this and 
following years. Among these subjects are the following; — 
Nosological geography of Italy ; critical history of the tele- 
phone ; on the nature of miasma and contagion ; on the direction 
of balloons ; is the generative material of hydrophobia a virulent 
principle or an organic germ ? history of the progress of anatomy 
and physiology in the present century, especially with regard to 
the doctrine of Gall ; illustration of some facts of the macro- or 
microscopic anatomy of the human brain ; motor centres of the 
cerebral system ; statistics of motor force, hydraulic and steam, 
in and around Milan. 

The Borough engineer of Liverpool has issued a not very 
encouraging report on the result of his visit to Paris for the 
purpose of examining the systems of electric lighting in use there. 
They are much more expensive than gas in Liverpool, and more 
than 50 per cent, of the light is absorbed by the globes used. 
Nevertheless he recommends a trial in Liverpool to find if no 
more economical method can be discovered. We recommend 
to him a perusal of Mr. Schwendler’s report referred to else- 
where. 

We have received from Spain two numbers of a fortnightly 
scientific journal, published at Barcelona, which we welcome as 
a hopeful sign of progress in that country. The Crdnica Cien- 
tlfica^ as the jounial is called, w'hile containing considerable 
extracts from foreign journals, and reports of foreign science, 
has a 'fair proportion of original contributions from Spanish 
investigators. 

' Ws have received the number of the Andies of the Argentine 
Scientific Society for November, Among the papers is the epn- 
tkm^tion of M, Carlos Berg’s monograph on the Hemiptera 
argtnHpa^ ^nd a paper by Dr, D, TomA$ Peron on the bark of 


Quebracho Blanco {Asptdosperma quebracho). Among the hono- 
rary members of this Society we notice the ntime of “ Dr. Carlos 
Darwin;” while “Juan Lubbok, Londres,” is a corresponding 
member. 

In connection with the Yorkshire Naturalists^ Union, ^ 
“ Grand Exhibition ” of natural history specimens and scientific 
apparatus will be held from January 10 to 16 at the Mechanics^ 
Institute, Leeds. On January 10 the Exhibition will be opened by 
the President'of the Union, Mr. II. C. Sorby, F.R.S, The exhi- 
bition will be opened every succeeding day from 10 A. M. to 10 
P.M., and will include in the various departments of natural 
history a large number of objects, including some of the finest 
private collections in the county, whilst the Physical Science 
Department will contain all the latest scientific novelties, in- 
cluding the apparatus for the liquefaction of oxygen, &c. There 
will also be a quantity of apparatus seldom exhibited to the 
public, together with instruments used in important original 
researches. Every evening a series of demonstrations and short 
addresses, and selections of music will be given. Microscopes 
and aquaria will be constantly on view. In the basement will 
be shown the process of manufacture of scientific apparatus. 
Although the announcement of this exhibition smacks a little too 
much of Barnum and the penny show, still the exhibition and 
lectures seem likely to be productive of permanent good in the 
district. 

The International Piscicultural Exhibition w^hich w'ill take 
place at Berlin in the spring of next year promises to be extremely 
interesting. A number of English, Russian, American, and 
even Japanese and Chinese cxiulntors have already promised to 
take iwt ill it. The Crown Prince of Germany has undertaken 
the protectorate of the exhibition and lakes a great interest in 
its success. 

Herr C. Reclam has recently made a detailed report of the 
fir^^t cremation which took place at Gotha a short time ago. lie 
calculates the cost eff each cremation at about 4/., which in case the 
furnace is in continual use, so that between two processes it has 
not time to cool, would be reduced to 3/. It is hoped in Germany 
that the example of Gotha will soon be followed by other cities 
so that Milan and Gotha will 110 longer be the only cities w here 
cremation takes place. 

Prof. Asa Gray, we learn from Harper's Weekly, announces 
the detection, after the lapse of a hundred years, of a plant 
obtained by Michaux in the mountains of North Carolina, and 
known as the Shortia galacifolia,lihQ re-di**covery also having 
occurred in M ‘Dowell County, in North Carolina, in a region 
east of the Black Mountains. 

Science Ne^us ior December 15 contains some “Later Notes 
on Texan Birds,” by George B. Sennett, the result of a j^econd 
journey to south-western Texas made last spring. The Notes 
chiefly refer to nesting habits of the more peculiar forms. The 
region was on the banks of the Rio Grand* within a few miles 
of its mouth, with Lomila Ranche as the central point. 

“ VoGELBiLDER aus fcmcn Zonen ” is the title of an atlas of 
foreign birds just published by Fischer, of Cassel, under the 
care of Dr. Ant. Reichenow. The first part, before us, contains 
three beautifully coloured plates of birds, artistically grouped 
amid suitable surroundingfs, each plate having explanatory text, 
in which each species represented is pretty fully described, 
giving not only the scientific but also the native, German, 
French, English, and other names of the birds. The three 
plates are devoted to parrakeets and allied kinds. The same 
publisher sends tis a series of large zoological wall-plates, 
admirably adapted, it seems to us, to teaching zoology in a 
thoroughly scientific manner. The plates sent us are mainly 
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devoted to the lower forms, the specimens selected being enor- 
mously magnified, coloured, and exhibiting all details both of 
external and internal structure. 

« The Year Book of Facts in Science and the Arts,*’ edited 
by James Mason (Ward, Lock, and Co.), is little better than a 
scrap-book of cuttings from various papers ; we don’t suppose it 
is seriously intended to represent the science of the past year. 

Messrs. Hardwicke and Bogue have issued a second 
edition, ‘^revised and corrected,” of Mr. M. 1’. Edgeworth's 
work on Pollen,” noticed in our columns on its first publica- 
tion (Nature, vol. xvi. p, 499). 

At the last meeting, December 6, of the Russian Geographical 
Society, Col. Rykatchoff made a communication on the difficulty 
of organising observations on rain and storms. — Prof. Meller 
made a very interesting communication on the former connection 
between the Sea of Azov and the Caspian. The character of 
the geological formations on the tract betw'cen both seas proves 

V ithout doubt that during the tertiary epoch the waters of both 

V ere connected ; thus organic remains of Caspian origin are 
found within eighty-seven miles from the actual shores of the 
Sea of Azov. 

At the last meeting of the St. Petersburg Physical and Chemical 
Society, Prof. BeketofT made a communication on the atomic 
heat-capacity of hydrogen when mixed with palladium, lie 
determined it as equal to 5*86, />., very near to that of cop’ er 
and silver. 

Those of our readers who are in the habit of using chemical 
apparatus should get the Revised List just issued by Mr. Fletcher, 
of Warrington, who deserves credit for the very successful efforts 
he makes to introduce improvements into this department. 

The much-talked-of canal between Delaware and Chesapeake 
Bays, w hich will shorten the water-route from Baltimore to New 
York and Europe by 22$ miles, is now at last to be constructed. 
Its length w ill be seventeen miles, and the cost is estimated at 
four million dollars. It w'ill run through the Sassafras Valley 
and will have no locks. 

The additions to the Zoological Society’s Gardens during the 
past w^eek include a Punjaub Wild Sheep [^Ovis clydoceros) from 
India, presented by Col. W. R. Alexander ; two Californian 
Quails {CalliJ>cpla calif arnica) from California, presented by 
Mr. William Turquand ; seven Brown Tritons {Geotrilon fu5cus\ 
South European, presented by Prof. II. H. Giglioli, C.M.Z.S.- 
a Feline Dowrocouli {Nyctipithccus felinus) from South America, 
purchased. 


FURTHER RESEARCHES ON THE SC/NTIL- 
RATION OF STARS 

CINCE last we reviewed M. Montigny’s valuable researches 
on Ac Ecintillation of stars (vol. xviii. p, 292) he has 
again published some highly interesting details. The re- 
sewches now in question refer specially to the changes of colour 
which characteri.se the scintillation of the red and orange stars. 
M. Montigny tried to solve the question whether the conges of 
colour in scintillation follow certain definite laws ; whether, 
for instance, their relative frequency expressed in numbers, shows 
ailferences which depend on the nature of the star’s own IWht, 
on the star’s elevation above the horizon, or on the condition of 
the atmosphere. 

, In order to solve this complicated question, it was divided 
into Its severd parts. First of all M. Montigny investigated the 
influence of the star s own light and that of the condition of the 
atmosphere upon those colours which characterise the scintilla- 
tion of the stars of the so-called third type. Our readers will re- 
member that these are the stars which show black lines as wdl 
as dusky ^nds m their spectra ; they are generaUy of a red or 
orange colour, and mostly variable. There are not many hne 
stars in this class, the most remarkable ones are ab'uit thirty in 


number, and M, Montigny has examined only the following 
fifteen s— jS Andromedx, a Ceti, p Persei, Aldebaran, Betelgeuze, 
aidydrx, Arcturus, 5 Virginis, 5 Coronse, a Ser^ntis, Antares, 
a Hcrculis, y Aquilae, and 3 and c Pegasi. The evenings of 
observation now number 476, and reach from October, 1870, to 
February, 1878. 

The way in which the observations were made was the follow- 
ing : — After each evening of observation not only the values for 
the intensity of scintillation were entered for each star, reduced 
to a distance of 60° from the zenith, but each single colour ob- 
served in the circular image was also noted down. Further, the 
observations made in wet weather were noted separately from 
those made during dry weather. Finally the various colours 
were entered on a table divided into seven columns, respectively 
headed — red, orange, yellow, green, blue-green, blue, and violet. 
The sum total of any column thus indicates the number of times 
which the colour in question was observed in a certain star. 
Arcturus, for instance, in 131 observations during moist weather, 
showed the red colour 130 times and blue 118 times. These 
numbers thus express the absolute frequency of these two colours. 
If we compare the number 130 for red, with the sum total of all 
colours shown by Arcturus during rainy weather, which is 491, 
then we obtain the relative frequency of red, which is 0*265, 
mnltiplied by 1000 = 265. Therefore in 1000 changes of colour 
which appeared in Arcturus during rainy weather, red occurred 
265 times, and blue 240 times. 

In the following table we give the average frequencies of the 
different colours for the fifteen stars of the third type enumerated 
above ; line A shows the frequencies observed in rainy weather, 
and B those observed in dry weather. The total of observations 
was 800 for A and 368 for B ; the totals of the changes of colour 
observed were 2,982 for A and 1,368 for B, 


Intensity. 

Red. 

Orange. 

Yellow. 

Green. 

Blue- 

green. 

Blue. 

Violet 

A ... 60 

272 

194 

239 

57 

4 

230 

3 

B ... 43 

278 

213 

222 

63 

S 

216 

4 

Average 52 

27s 

204 

230 

60 

5 

223 

4 


We obsci-ve in this table that (i) the relative frequency of red 
is far greater than that of any other colour in rainy weather as well 
as in dry ; (2) red, green, and particularly orange are seen more 
frequently in dry weather than in wet; (3) the frequency of 
yellow and blue is on the contrary greater in wet weather than 
in dry. 

Although the differences in the frequency of one and the same 
colour, according to the stale of the atmosphere, are rather 
limited, they nevertheless indicate an important fact. It is also 
remarkable that the numeric differences in the complementary 
colours red and green on the one hand, and blue and yellow on 
the other, lie in the same direction. It is further worthy of 
notice that the greater frequency of blue in rainy weather agrees 
well with the fact that blue greatly predominates during such 
weather in the image of the star as shown by the scintillometer. 
This predominance of blue has also been frequently observed a 
short time previous to rainy weather. 

The following table will be found interesting, as it contains 
the changes of colour and intensity of .scintillation of the six 
brightest stars of the third type. In line I. are those of Betel- 
geuze, which is orange coloured, and the spectrum of which 
shows numerous broad bands, dissolvable into lines ; line II. 
ives those of Aldebaran, pale red, whose changing spectrum 
as many well-defined lines and dark bands ; line III. represents 
Arcturus, yellow-orange, with numerous dark lines not united 
into bands in its spectrum ; line IV. gives those of a Hydros, a 
yellow star with very dark lines in the spectrum ; line V , those 
of Antares, red, with wide bands and very distinct lines ; and 
line VI. those of a Hcrculis, yellowish red, with black lines and 
dark bands. 



Intensity. Red. 

Orange. 

Yellow. 

Green. 

Blue. 

Violet. 

I. Betelgeuze 

..65 

2SS 

190 

234 

106 

202 

13 

II. Aldebaran 

... 62 

2SS 

186 

232 

104 

210 

*3 

HI. Arcturus 

...61 

253 

120 

246 

130 

219 

32 

IV. a Ilydrx 

...55 

284 

162 

253 

113 

188 


V. Antares 

•53 

266 

I 2 I 

245 

130 

219 

33 

VI. a Herculis 

- 47 

27s 

225 

232 

5 * 

217 

— 

Average ... 

••57 

265 

167 

240 

106 

209 

*5 


These values show that the relative frequencies of th^ three 
principal colours, red, orange, and blue, remain within narrow 
fimiCiB for the six stars. Yet red seems to increase in frequency 
in the three last stars, two of which are of -a decided red tint. 
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and whose intensity of scintillation is far smaller than that of 
the other three. With regard to the effect of the star’s own 
colour it must be remarked that the relative frequency of that 
colour or of a nearly related one is often very great ; thus, for 
instance, yellow is very frequent in the yellow star a Hydra?, 
and orange in the orange stars Betelgeuze and a Herculis. The 
total number of observations M. Montigny made of these six 
stars was 574. 

For the sake of comparison M. Montigny has calculated the 
relative frequency of colours in two stars of the second type, to 
which, as our readers will remember, our own sun belongs too. 
The stars selected were Pollux, with a very characteristic spec- 
trum, and Capella, which scintillates with great regularity. 
Both stars are yellow and their spectra show very thin dark 
lines. The average frequency of colours for these two stars is 
given separately, A in rainy weather, and B in dry weather, 
from a total number of 267 observations of Capella and 116 
observations of Pollux. 

Intensity. Red. Orange. Yellow. Green. Blue. Violet. 

A ... 8S 281 88 280 86 7 250 8 

B ... 63 299 41 304 26 194 14 

Average 76 290 65 292 104 17 222 li 

If we compare these results with the former ones we find the 
frequency of red and particularly that of yellow to be consider- 
ably greater in Capella and Pollux than in stars of the third type, 
while the frequency of orange is very much less, having decreased 
from 204 to 6$. The influence of the weather was equally appa- 
rent in these stars ; in dry weather red was more frequent, and 
in rainy weather blue. The relative values of green and violet 
are greater in these two stars than in the fifteen stars of the third 
type ; probably these colours will become more important when 
the observations arc extended in a larger measure to the stars of 
the two first types. 

It is therefore proved beyond doubt, by the results above men- 
tioned, that the changes of colour which characterise the scintil- 
lation of stars, are subject to general laws which are quite as 
regular and fixed as those which govern the changes in the 
intensity of the phenomenon as we pass from one type to another, 
or under the influence of rain and fine weather. 

In one of the last numbers of the Bulletin of the Bru.s.sels Royal 
Academy of Sciences M. Montigny publishes the results of some 
researches concerning the influence of the aurora borealis on the 
scintillation of stars. We may return to this subject at a future 
date. 


NOTES FROM NEW ZEALAND ! 

I^R. T. H. POTTS, of Ohinitahi, N.Z., sends us the 
following notes : — 

Which Species of Pinus have Cones really Sessile 1 — ^In working 
up the habits of a collection of pines one has felt a difficulty in 
understanding why certain cones should be termed sessile ; for 
example, the cone of P, tuberculata is described by Gordon in his 
“Pinetum;” also by Broun, in his “Forester,” as “quite 
sessile.” Why? Can such a desscription be correct at its early 
stage of life ? It is then perched on a scaly foot-stalk, well 
developed ; months elapse, its increasing bulk is protected with 
needle-pointed scales, its foot-stalk becomes curved, but is 
plainly visible ; the mature cone, grey and glo.ssy, clings tightly 
to its stem, it can scarcely be removed therefrom without tearing 
off a shell of bark adhering to the nasal scales ; when wrenched 
off it shows a portion of its curved foot-stalk that has been 
embedded in the growing stem. 

\ very similar habit may be observed in P, insignis. Should 
not the cones of P, tuberculata and those of other species showing 
a similar habit, be described rather as apparently sessile than as 
“ quite sessile ” ? 

It may be mentioned that here P, tuberculata bears cones 
not only on the stem and main branches, but also on the soft 
green shoots of the outer branches, this would in part account for 
the foot-stalks becoming embedded in the growing bulk of the 
shoot. 

/*. insignis here bears cones of longer dimensions than those 
given by the authors before named ; five specimens measure 
rather over seven inches in length, with a circumference of eleven 
inches. 

fferedity,^Ont of my sons returning from a visit to the 
Chatham Isles, brought back with him a young pup of a famous 


colly breed. As soon as it was grown enough to run about it 
displayed an unusual excitement in the presence of horses by 
jumping upwards repeatedly towards their head.s. As this trick 
or vice was unknown or unpractised by any of our dogs, it was, 
of course, soon remarked. On inquiry of a Chatham Island 
settler, I found this was a common trick in the colly family 
“ Bell” sprang from ; so Bell faithfully held to the habits of her 
race. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

The following programme of the Natural Science Courses in 
Trinity College, Dublin, may be of intere.st to our readers : — 
In the Junior Sophister year natural science is represented by 
two courses — one in zoology, the other in botany. Students 
attending a course of lectures in natural science are examined 
three times during the term on the subjects of the lectures, and 
no student is allowed credit for his attendance who does not 
answer sufficiently. In the Senior Sophister year natural 
science is repre.sented by one course in geology. In each term 
examinations are held of those students in the Junior and Senior 
Sophister cla.sses who are qualified to become candidates for 
honours. At the Michaelmas examination in the Junior Sophi.ster 
year prizes of 4/. and of 2/. are awarded by the Board, on the 
recommendation of the Honour Examiner.s, to the best answerers 
among the candidate.^. At the Hilary and Trinity examinations 
of the Junior and Senior Sophister years honours without prizes 
are awarded — of which honours there are two ranks. At the 
Michaelmas examination of the Senior Sophister year, examina- 
tions for Moderatorships arc held. The Senior Moderators 
receive gold medals, and the Junior Moderators silver medal'?, 
w’hich are given to them publicly before the University, by the 
Chancellor, at the commencements, when they are admitted to 
their degrees. The First Senior Moderator receives a large gold 
medal if specially recommended by the Court of Examiners. 
The subjects of examination for the Moderatorships in natural 
science are the following, each of which has equal weight 
I. Physical Geography, Geology, and Palaeontology. All the 
ordinary and honour courses of the Sophister years. A limited 
course to be announced each year. Course for 1879 : — The 
Silurian Period. 2. General and Physiological Anatomy. A 
limited course to be announced each year. Course for 1879 : — 
Circulation and Respiration. The Circulatory and Respiratory 
Organs in Mammals. The Respiration and Assimilation in 
Plants. 3. 2 k)ology and Botany. All the ordinary and honour 
courses of the Sophister years. A limited course to be announced 
each year. Zoological Course for 1879 ; — The Non-Placental 
Mammals. Botanical Course for 1879 : — The Fucoids. The 
Professors of Zoology, Botany, and Geologfy, give each a course 
of demonstrations and a course of lectures in each term, espe- 
cially meant for Junior Sophisters. The Museum of Compara- 
tive Anatomy and Zoology is open, under the superintendence 
of the professor, to all students, to whom every facility is given 
for the prosecution of their studies. For the purposes of study 
fresh specimen of plants are, under the superintendence of the 
professor, to be had by the student from Mr. Frederick Moore, 
at the College Botanical Gardens, at Lansdowne Road ; and a 
large number of mounted specimens of cryptogamic plants are 
also to be seen and examined in the herbarium. The Museum 
of Geology and Palzeontology is open to the students attending 
the course. 

The Science and Art School of St. Thomas’ Charterhouse 
Institution, Goswell Road (the largest in the United Kingdom), 
under the direction of the vice-chairman of the London School 
Board, commenced a new term on Monday evening the 6th inst. 
Since the commencement of the present session upwards of 600 
of our elementary school teachers of London have taken advanr 
tage of the privileges offered by the classes. The attendance at 
the classes for experimental work in chemistry and physics has 
been very large. 


SCIENTIFIC SERIALS 

Journal of the Franklin Institute^ November, 1878. — Some 
time ago Prof. Thurston invented apparatus for re-determining 
the coefficients of friction of lubricated surfaces, and the laws 
governing such friction, for a wide range of temperatures, pres- 
sures, and velocities. The machines have been in use about fiv6 
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years, and have furnished much useful information, some of 
which is here embodied in the opening paper. — Mr. Cooper 
investigates the driving power of leather belts. — Prof. Chase 
gives a series of verifications and confirmations of astronomical 
hypotheses and predictions, and a brief statement of the prin- 
cipW on which they are based. 

Journal de Physique^ November, 1878. — In a contribution to 
the theory of vowels, M, Bourseul, after pointing out that there are 
really as many distinct vowels as there are pitches of sound proper 
to the mouth, enumeiates the vowels (ten in number) which he 
uses in speaking French. On examining the sounds of the 
mouth*cavity which correspond to them (apart from absolute 
pitch), he finds they fall into two divisions, one being in perfect 
accord with do major (wf, do^ sol^ mif do), the other with re {fa, 
si, re, fa, si). This confirms in an unexpected way a principle 
discovered by the philologist, M. Rochrig, in 1848. He noted 
the marked difference, or rather antagonism, of certain con- 
sonants and certain vowels, and he arranged the latter in 
two di'tinct classes, one comprising a, 0, ou, the other eu, u. 
When studying the Tartar and Finnish tongue^, he remarked 
that the vowels in a word of Tartaro- Finnish idiom were 
invariably of the same class. The derived languages have 
undergone alterations, whereby the traces of this original prin- 
ciple gradually disappears, still it may be recognised.— With 
regard to vibratory forms of liquids on circular metallic 
plates, M. Decharme finds that the widths of the striae are 
inversely proportional to the square roots of the numbers of 
vibrations of the corresponding sounds. — Prof. Crova explains 
his inroortant mode of comparison of the radiations emitted by 
calorific and dark sources ; and in their continued paper of 
experimental researches on magneto -electric machines, MM. 
Mascart and Angot lake up mixed machines, i.e., those com- 
posed of magnets and electro -magnets. 

December, 1878. — M. Deprez here describes the way invhich 
he solves a problem relating to the n ork of steam in locomotive 
cylinders, viz., to trace, at a distance, a curve whose abscissae 
and ordinates are respectively proportional to the path traversed 
by the piston and the pressure exercised by the steam on the 
piston. The solution rests on two principles — (i) Giving the 
sheet of paper (for the curve) a motion rigorously proportional 
to that of the piston ; (2) Measuring at a certain point and instan- 
ianeously, the pressure of the steam on the piston, — M. Terquem 
communicates a paper on the use of plane liquid sheets (from 
]jars and connecting threads) for experimental demonstration and 
measurement of the superficial tension. The determination in 
this way agrees with that by observation of the ascent of liquid 
in a capillary tube, whereas the process of counting drops gives 
perceptibly higher numbers. — M. Mace du Legimay studies 
mathematically the subject of potential in electrodynamics and 
electromagnetism . 

Verhandlunqen dcs tiaturhistorischen Vereines der freussischen 
Rheinlande und Westphalens, thirty-fifth year, vol. v. part i. 
(Bonn: Max Cohen and Son, 1878.) — Dr. Franz Leydig, herpe- 
tological reminiscences of Roesel von Rosenhof . Roesel as 
born in Niirnberg, 1705, and died there in 1759, and he wrote 
on amphibian reptiles, insects, Crustacea, and spiders, worms 
and polyps, rotifers and infusoria. — Dr. Forster, a short mono- 
graph of some parasitical hymenoptera, in which many new 
genera and species are described. — P. Hesse, contribution to the 
molluscan fauna of Westphalia. — Dr. Theodor Wolf, on Coto- 
mxi and its last eruption on June 26, 1877, with two plates.— 
Dr. A. von Lasaulx, contribution to a knowledge of the igneous 
rocks (Eruptiogesteine) in the districts of the Saar and the 
Mosel, with two plates. 

Reale Istituto Lombardo di Scienze e Lettere, Rendiconti, vol, xi. 
f^c. xvi. xvii. — This contains reports connected with the award 
of prizes, announcement of subjects for new prizes, &c. 

Fasc. xviii. — On the integration of algebraico-differential 
equations of the first order and degree by means of linear func- 
tions, by Prof. Casorati. — On the dominant diseases of vine.s, 
oy Drs. Garovaglio and Cattaneo. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, December 19, 1878. — “Qiisthe Chemical 
Composition of Aleurone Grains,^’ by S. H. Vines. 

In the first part of the paper an account is given of some ex- 
periments confirming those of Weyl {ZHtschr, f physiol. 


Chetnie, Bd. i.), which show that the reserve -proteids arc stored 
up in the .•jeeds of the blue lupin in the form of globulins 
(vitellin and myosin), and that the conglutin extracted from 
them by Ritthausen is a product of the alteration of these 
globulins by the reagents used in the process of extraction. Mr. 
Vines’ micro-chemical observations further show that these 
globulins constitute the alcurone-grains. 

In the second part Mr. Vines points out that, in addition to 
the globulins, the aleurone -grains contain a proteid which is 
soluble in distilled water. Such a .solution of this substance 
does not become turbid in boiling; it gives a precipitate on 
the addition of a drop of nitric acid, soluble in excess ; it 
gives the xanthojToteic and Millon’s reactions; it gives an 
immediate precipitate with acetic acid and potassic ferro- 
cyanide ; and it gives a bright pink colour when treated with 
excess of strong caustic soda on the addition of a drop of 
dilute solution of cupric sulphate. This substance does not 
dialyse. These properties show that it belongs to the group of 
the peptones, and that it most resembles the a peptone of 
Meissner, or, adopting Kiihne’s nomenclature, hemialbumose, 
a name which may be provisionally applied to this substance 
also. The discovery of this substance is of interest in connec- 
tion with the researches which have been made during the last 
few years into the existence of peptic ferments in the .seeds and 
other parts of plants. 

Linnean Society, Dec. 19, 1878. — Prof. Allman, president, 
in the chair. — A note on South African orchids, by W. Manrell 
Weale, uas read by the secretary, and a series of drawings 
illustrating the above, and also other plants from the same 
region were likewise exhibited on the part of Mr. Weale. He 
points out that the supposed generic characters of Mystacidium 
and Polystachyofi, founded on the ** two-legged" caudicles of the 
pollinia, are fallacious. — In a short paper consisting of a descrip- 
tion of some rare shells, by Mr. Sylvanus Hanley, Melania 
lAmborgi, from British India, and Leptomya qraxnda, of un- 
certain habitat, were specially referred to as being unusual in 
several respects. — An interesting communication on the relations 
of Rhabdopleura was made by the- president. — Messrs. F. M. 
Campbell, J. L. Hamilton, and J. J. McAndrew w'ere elected 
Fellows of the Society, 

Entomological Society, Dec. 4, 1878. — Mr. H. W. Bates, 
F.L.S., F.Z.S., president, in the chair. — The following elections 
took place : Mr. T. P. Newman as a Member, and Mr. J, Walker, 
R.N., as a Subscriber. — Mr. Stainton exhibited a series of speci- 
mens of Glyphipteryx schanicolella taken by Mr. Threlfull near 
Withcrslack. — Mr. Wood Mason exhibited and made remarks 
upon a stridulating beetle belonging to the Rutelidm. — Prof. 
Westwood exhibited some insects and diagrams illustrative of 
so-called monstrosity, and contributed remarks thereon. — Mr. 
McLachlan exhibited a series of cases of the larvae of Trichop- 
terous insects forwarded to him by Dr. Fritz Muller of Santa 
Catharina, Brazil, one of which, Dr. Miilh r stated, had the 
peculiar habit of living on trees in the water that collects 
between the leaves of Bromelice, in which tadpole.s, the larvae of 
dragon flies and other ac^uatic animals were also to be found. 
Mr. Bates stated that rain-w'ater collects at the bases of the 
leaves of these plants and remains there for nine months out of 
the twelve. Dr. Muller had also forwarded a photograph of a 
number of cases which he considered to belong to .some species 
of llydropsychidce, and in his own words, “make a funnel- 
shaped entrance to their houses with a net of which no spider need 
be ashamed.” In reference to the opinion of Dr. MUller as to 
the horn )l< gies which appeared to exist between the neuration pf 
various Lepidoptera and that of THchoptera, Mr. McLachlan 
expres.sed his own belief that in a linear arrangement the orders 
Lepidoptera and Trichoptera should not be widely separated, 
— riie Rev. A. Eaton exhibited a piece of “Kungu cake" 
from Lake Nyassa district, where, according to Livingstone and 
others, it is used extensively as food by the natives, who manu- 
facture it from large quantities of a minute insect, conjectured to 
be a species of Ephemeridee, From an exhaustive examination, 
however, Mr. Eaton found it to be a minute repre.sentative of the 
Culicida, probably belonging to the genus Corethra, In con- 
nection with the subject of insect-food as used by man, Mr. 
Distant remarked, he had learned from Mr. Chennell that 
Erthesina fullo, a very common eastern hemipterous insect^ was 
largely eaten by the Naga Hill tribes of North* eastern India,— 
Mr. Meldola in reply to some queries forwarded to him, as to 
the chemical composition of the bodies of insectS| remarked that 
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the chitine, which comprised the horny external portion of the 
bodies of inflects had been shown by analysis to contain about 
6 per cent, of nitrogen ; and as regards phosphates, Mr. Wm. 
Cole had burned some insects and found phosphoric acid in the 
ash. — Mr, Waterhouse forwarded for exhibition a living CurculiOf 
found in an orchid house at Windsor, which was identified as 
one of the CaUxudruio '. — The Secretary read the report of the 
sub-committee appointed to consider the communication from 
the Board of Trade regarding the mvages of Anisoplia austriaca 
at Taganrog. — Mr. Butler communicated a paper on a collection 
of Lepidoptera from Cachar, North-east India. 

Photographic Society, December 10, 1878.— James Glaisher, 
F.R.S., in the chair.— Paj^ers were read, by Henry Cooper on 
a really reliable dry-plate process, by L. Warnerke on a case of 
the destruction of the latent image on washed emulsion, and its 
restoration, by W. Willis, jun., notes on the platinotype proce‘^s, 
and by Edwin Cocking on the subjective and objective of pic- 
torial photography.— Mr. Willis, in demonstrating his new 
platinum proces-i, stated that ferric oxalate is sensitive to light, 
and then becomes ferrous oxalate ; this, when dissolved in a hot 
solution of potassic oxalate, reduces the metal from chlorides 
and other salts of platinum. A sheet of paper is coated with a 
solution of ferric oxalate and potassic chloro-platinite, and 
then exposed to light under a negative ; this produces a visible 
brownish ferrous image ; it is then floated for a few seconds 
upon a hot solution of potassic oxalate and potassic chloro- 
platinite, the ferrous image becomes dissolved, and the com- 
bination thus formed reduces the platinum salt and forms the 
ultimate picture in metallic platinum. 

Vienna 

Imperial Academy of Sciences, November 14, 1878. — 
The following among other papers v ere read : — On a meteoric 
stone which fell at Dhulia, Hindostan, in November, 1877, by 
Dr. Brezina. 

November 21, 1878. — On the behaviour of halogen deriva- 
tives of aromatic bodies towards water and lead oxide, by Pro- 
sessors Lippmanu and Schmidt. — On the Clin Ionite group, by 
I’rof. Tsehermak and Herr Sipdrz. — On the meteorite fall of 
Tieschitz, by Prof. Tsehermak. 

Paris 

Academy of Sciences, December 30, 1878. — M. Fizeau in 
the chair.— The following papers were read; — Rcjdy to M. 
Berthelot, by M. Pasteur. M. Trecul made some observations 
on the subject. — Borings undertaken by M. Koudaire, in view of 
the formation of an interior African sea, by M. de Lesseps. M. 
Roudaire writes on December 11, 1878, that having reached a 
depth of 1 8 metres, nothing but sand and water had been met 
with (no rocks). An explanation is offered of the exceptional 
tide of 2*5om. in the Gulf of Gabes.— M. Daubrde prpented a 
map of the itinerary of Prof. Nordenskjbld in the glacial sea of 
Siberia, from August 7 to 27 last. — M. Cahours presented the 
three first vols. of the fourth edition of his treatise on general 
elementary chemistry. He indicates the additions and alterations 
made. — Report on the diplograph of M. Recordon, and his 
apparatus for use of the blind. Tliis dipIograi)h enables the 
blind person to produce ordinary writing and a seeing person to 
produce mechanically the characters the blind person can under- 
stand. It consists chiefly of two discs carrying respectively the 
signs and characters, and which are .simultaneously applied 
to two sheets of paper, impressing the letter recognised by touch 
or by sight. M. Recordon is making a musical diplograph.-— 
Harmotome and stilbite, by M. Gaudin. This is a study in 
atomic composition and arrangement (the two minerals contain 1 79 
and 175 atoms respectively).— On electrochemical actions under 
pressure, by M. Bouvet. The decomposition of water by a current 
is independent of pressure. The quantity of electricity neces- 
sary to decompose a given weight of water is sensibly the same, 
whatever the pressure at which decomposition occurs. Oxygen 
and hydrogen, whatever the pressure, are liberated with equal 
facility, and there are no secondary phenomena causing recom- 
position, &C. — On the decomposition, at ordinary temperature, 
of an alkaline .silicate by a salt of alumina (artificial hydropbane), 
by M. Monnier. — Determination, by M. Eylden’s method, of 
the motion of the planet 103 Hera, by M. Callandreau.— On an 
interpretation of the imaginary values of time in mechanics, by 
M. Appell.— On an intuitive law according to which is distri- 
buted the weight of a solid circular disc, supported by an clastic 
horizontal base, by M. Boussinesq. The charge supported by 
each elcmeat- of the base is- that which would be directly over 
this element if we supposed the total charge distributed uni- 


formly over the convex surface of a hemisphere, having the saM 
base as the disc. — M. joubert acknowledged M. BecquerCl% 
priority in the experiment of magnetic rotation of the plane’Wfll 
polarisation under the earth's influence. The account had 
escaped his notice, — On a very precise w’ay of observing the 
contact between the mercury and the ivory point in the basin to 
Fortin’s barometer, by M, Goulier. The author has adopted «. 
method similar to that indicated- by M. Le Chatelier maii]^ years 
ago. — On the use of the telephone and microphone for scientific 
researches, by M. Hughes. This show^s how delicate a means of 
observation these two instruments afford in researches relating to 
very weak currents, such as those from movement of a magnet 
before a helix. Several experiments are detailed. — On a new 
electric lamp, by M. Ducretet. The chief feature of this is the 
use of a column of mercury in which are immersed one or several 
crayons ; the difference of density produces a thrust, which brings 
the crayons constantly and regularly to their point of application in 
I proportion as they arc consumed. One part of them becomes incan- 
descent. An equal resistance in the circuit is insured, whatever tbe 
length and consumption of the crayons. — On the existence and ewh- 
ditions of formation of oxide of nickel, NigO^, by M. Baubigny. 
— On the nitrates found in beets and some other roots, by M. 
Barral. The greatest quantity of nitre per cent, of dry matter i$ 
found in the largest beets, and also in those that have least sugar. 
Beet is thus often given injuriously to cattle. In carrots, potatoes, 
and hay, 1 cc. (at the most) of bioxide of nitrogen was got in treating 
5 to 10 grammes of dry matter, whereas for various beets the quan- 
tity never came below 14 cc. — Inertia of derivatives of chromium 
compared with the action of vanadium on salts of aniline in 
presence of chlorates in printing w^ith aniline black, by M. Wit/. ‘ 
— ^Analysis of raw sugars and saccharine matters ; determination 
of water and all salts with mineral bases and organic acids, by' 
M. Laiigicr. — On the harmlessness of borax in conservation of 
meat, by M. de Cyan. In M. Jourdcs' process the borax is 
sprinkled lightly on the surface, and the meat retains its nutri- 
tive value. Prof. Panum, of Copenhagen, lias proved the 
innocuity of borax and boric acid in meat-preserving. — Re- 
searches on the physiological action of wa//, by M. Couty. It 
excites only, or at least primarily, the sympathetic system in 
those organs that are most independent of the nerve-centre ; ; 
vuch as the intestines, the bladder, the accelerating nerves of t * 
heart. — Poison of serpent®, by M. Lacerdn. The poison of 
certain serpents contains figured ferments show ing remarkable 
analogies to bacteria. — On the function of chlorophyll in green 
Planaria, by M. Geddes. The gases they give off in sunlight 
contain 45 to 55 per cent, of oxygen, the rest nitrogen ; hardly 
any carbonic acid. — Geological observations on Majorca and 
Minorca, by M. Ilcrmitc. 
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A SCOTTISH METEOROLOGICAL MOUNTAIN 
OBSERVATORY 

I T is the opinion of those best versed in meteorological 
science, that much valuable information regarding 
the constitution of the earth^s atmosphere, and the laws 
which determine the changes in the atmosphere, is to 
be obtained by observations at elevated stations. To 
quote the words of the distinguished French philo- 
sopher, Biot : It is in the high regions of the air 
that meteors are formed, rain, snow, and hail- There 
the thunder rolls and the lightning traces its furrows. 
There the aurora displays its plume of light, and the 
aerolite shines and bursts. There are the upper currents 
which chariot the clouds. It is to these elevated regions 
that the inquirers of meteorological science ought to be 
directed.” 

For want of permanent stations at high levels, attempts 
have been made to explore the upper regions of the atmo- 
sphere in balloons. In the year 1862, Mr. Glaisher— at 
much personal peril— accomplished about thirty ascents 
with instruments which enabled him to ascertain with 
some precision the aerial temperature, humidity, clouds, 
and other phenomena, up to a height of several miles. 
More recently, Tissandicr, in France, made twenty-four 
ascents in balloons, also with the result of obtaining 
valuable information on these points. Since February, 
1877, Secrctan, an enterprising optician in Paris, has 
been sending up small exploring balloons, for ascertaining 
the height of clouds and the direction of the aerial 
currents up to about 1,200 metres. 

The value of the data obtained by these casual explora- 
tions has led meteorologists to a more systematic study 
of the upper regions of the atmosphere. 

Thus Dr. Hildebransen of Upsala has been devoting 
himself to a study of clouds, to ascertain their altitude, 
movements, and shapes at different seasons ; and he has 
recently issued a circular to meteorologists in other 
countries, pointing out the importance of the inquiry, and 
inviting co-operation. 

It has been recently discovered in France, by observa- 
tions at the Montsouris Observatory, that dust of various 
kinds is at most seasons of the year floating in the atmo- 
sphere, consisting of spherules so minute as to be dis- 
cernible only by the microscope or by chemical tests ; 
and that which so floats is not always the same in the 
higher as in the lower regions of the air. The bearings 
of this new information on epidemics affecting both 
animal and vegetable life is awakening much attention 
among continental physicists. 

These remarks refer to the information afforded by 
meteorological observations at high stations regarding 
the constitution of the atmosphere or the ingredients 
existing in it. But there is another use to which high- 
level stations can be and are applied, viz., to furnish early 
intimation of changes in the weather. It appears from 
the observations made at the high-level stations of the 
Scotch Meteorological Society, that changes of tempera- 
ture take place in the upper regions from twenty-four to 
thirty-six hours sooner than in the same district at 
VoL. XIX.— No. 481 


ordinary low levels. Lately Prof. Loomis has been com- 
paring the observations made at high-level and low-level 
stations in America, and he finds a considerable differ- 
ence, not only in the speed and direction of the wind, but 
even in the barometric pressure. 

In these circumstances it is not surprising that scientific 
meteorologists in all countries should in addition to low- 
level stations have made strenuous efforts to obtain also 
stations at high levels, and that they have been to a large 
extent successful. Thus in France two meteorological 
stations have lately been formed on the Puy de Dome 
and the Pic du Midi, at heights respectively of 4,809 and 
9,439 feet above the sea. In Austria Dr. Hann, one of 
the ablest European meteorologists, with Government 
aid, established a station in Upper Carinthia at a height 
of 8,000 feet above the sea. There are three stations in 
Italy, at heights respectively of 7,087, 8,343, and 8,360 
feet above the sea, and a fourth is about to be established 
on Mount Etna, at the Casa Inglese, at a height of 9,652 
feet above the sea. In Switzerland there is a station at 
the Hospice of St. Bernard, at 8,130 feet above the sea. 
In the United States the meteorological station at Mount 
Washington is 6,600 feet. Mount Mitchell 6,691 feet, and 
at Pike’s Peak (Colorado State), 14,216 feet above the 
sea ; all of these stations were established by the Govern- 
ment, which also supplies instruments and pays the 
observers, who are soldiers. 

Such being the state of matters in foreign countries as re- 
gards high-level stations, what is the case in Great Britain? 

It is believed that in England the highest meteorological 
station is 1,372 feet above the sea; and that in Scotland 
the two highest are, respefctively, 1,334 and 1,450 feet. It 
is matter of regret that in both England and Scotland 
there should not be stations at higher points, seeing that 
there arc in both countries favourable positions for such. 
That regret has been repeatedly expressed by authori- 
ties to whose opinion some regard might have been 
expected to be paid. In February, 1877, the president of 
the English Meteorological Society, in his address to the 
Society, pointed out that “ the most obvious way of gain- 
ing a clearer insight into the condition and movements of 
the gaseous envelope of the earth, is by the establishment 
of observatories on isolated mountain peaks. The value 
of this arrangement had been practically recognised 
abroad, and might well be imitated on some of our 
highest hills, such as Skiddaw in the north of England, 
or on the western seaboard of Ireland or Scotland, where 
their fitness as outposts, for giving early indications of 
storms from the west, would soon be appreciated.” 

The suggestion of high-level stations has been re- 
peatedly made by the Scotch Meteorological Society. 
Thus, in July, 1875, the Chairman of that Society, after 
alluding to the value of the observations at the American 
high-level stations, observed that, so impressed was the 
Society’s Council with the importance of high-level 
stations, that, if funds were forthcoming, probably the 
very first thing which the Council would endeavour to do 
would be to establish stations on the two highest points 
of Scotland, viz., Ben Nevis on the west coast, and Ben 
Maedhui on the east coast, and, by means of inter- 
mediate stations on the sides of these mountains, obtain, 
as suggested by Mr. Stevenson, vertical meteorological 
sections of the atmosphere.” 
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Again, at a general meeting of the Scotch Society in 
fuly, 1877, the Chairman, in his address, renewed his 
reference to the desirability of a station on, at all events, 
Ben Nevis, and mentioned that Lord Abinger, the pro- 
prietor, having consented to the erection of a hut for the 
purpose, “the Society’s Council would readily establish 
the station if it only had the requisite funds.” Testi- 
mony to the value of high stations has in like manner 
been given by Mr. Robert Scott, the Secretary of the 
Government Meteorological Department. 

Mr. Scott was the first and principal witness examined 
before the recent Government Meteorological Commis- 
sion, and his opinion on the point of high-level stations is 
shown by the following questions and answers : — 

g. Has the Meteorological Committee felt it desirable 
to have stations at some higher levels in Great Britain ? 

A. Certainly they have. 

Q. Have they thought of any particular plan ? 

A, They have had no money for it. 

Q. Have they thought of any place if the y had money ? 

A. I may mention Settle, because there is a telegraph 
station there, a high-level station, about i,ooo feet above 
the sea, on the borders of Yorkshire and Lancashire. If 
ever we had 30/. a year to spare, we should like to have 
a station there. It is found in cold weather that warm 
weather sets in at the upper stations perhaps one or two 
days before it comes down. 

When such are the opinions which have been expressed 
and brought before the country by authorities deserving 
of respect and attention, it is hoped that the establish- 
ment of high-level meteorological stations will be no 
longer delayed. It is true that none of the moun- 
tains in the United Kingdom are so high as in the other 
countries above enumerated where high-level stations 
have been and arc about to be established. But on the 
other hand the British Isles occupy a position more im- 
portant for meteorological purposes than almost any 
other European country, inasmuch as their westward 
position enables British meteorologists to obtain the 
earliest information regarding the great storms which 
sweep across the Atlantic, and of which warning as soon 
as possible should be given in Europe. Great Britain's 
duty, interest, and credit as a nation concur therefore in 
this matter ; and it is hoped that measures will soon be 
taken to establish these high-level stations in the three 
divisions of the United Kingdom, unless, in fact, we arc 
prepared to see the problems presented by the phenomena 
of the higher air worked out in other countries. 


COAL 

Coal: its History and Uses. By Professors Green, Miall, 
Thorpe, Rucker, and Marshall, of the Yorkshire Col- 
lege. Edited by Prof. Thorpe. (London : Macmillan 
and Co., 1878.) 

I SHALL be much surprised if this composite little 
volume fails to attract the attention of many students 
of nature, but especially of such persons as are practically 
connected with coal, either as students, as proprietors, or 
as workers. The five professors of the Yorkshire College 
of Science who have combined to produce the volume 
are men thoroughly competent to deal with the portions 
of the subject which they have severally undertaken, and 


the result of their labours is a book at once picturesque 
and scientific. 

Prof. Green commences the work by two chapters on 
the geology of coal. After dealing with the general 
phenomena of the deposition of sandstones, shales, and 
limestones, he proceeds to examine the special features 
of coal and the probable conditions attending its forma- 
tion. In doing so he grapples with the peculiar questions 
connected with the well-known lamination of coal and the 
alternation of the brittle, lustrous, bituminous layers with 
those of the so-called mother-of-coal or mineral charcoal. 
This subject of course raises the question of the origin of 
these two elements — a question which still presents 
curious and unsolved difficulties. The mineral charcoal 
chiefly consists of cubical fragments of bark mingled with 
some vascular or woody elements of plant-stems. Prof. 
Green correctly points out that “ the woody character of 
this mother of coal is palpable even to the unaided eye,” 
further adding “ that it is possible, in some cases, to say 
what the plant was of which they (/.^., the fragments of 
charcoal) originally formed a part.” I am afraid that 
this latter feat is not easily performed. The vascular 
tissues which we chiefly find in this mineral charcoal 
arc not those seen in Lepidodendron and in Sigil- 
laria. The absence of the latter structures is one of the 
facts not easily explained. The vessels forming the 
ligneous zones of these two representatives of the 
carboniferous flora are always of the barred or pendo- 
scalariform type. The dominant clement in the mine- 
ral charcoal consists of the various modifications of 
cellular tissue found in the bark of these, and many other 
unrecognisable, plants, but the vessels are mainly of the 
reticulated type. They closely resemble the vascular 
elements found in some Calamites, in most Asterophyl- 
lites and Sphenophylla, and in all the known Lygino- 
dendra. Whether the barred vessels of the Lycopodea- 
ceous plants did not form a part of the vegetable mass 
converted into coal, or whether, being there, they were, 
bituminised more readily than others, is not easy to say. 
I am inclined to believe in the latter explanation ; any- 
how, 1 have as yet failed to find a solitary fragment of 
one of these barred vessels in the mineral charcoal. A 
fragment of American coal, sent to me many years ago 
by that distinguished microscopist, Dr. Bailey, of West 
Point, consisted wholly of numerous layers of similar 
reticulated vessels which had not undergone bituminous 
disintegration. The laminae of mineral charcoal alter- 
nate with those of the more bituminised coal with great 
irregularity ; in some specimens they are distributed in 
about equal quantities, in others thick bituminous layers 
separate the charcoal layers very widely. Whatever the 
agency may have been that brought about the result, this 
lamination shows that, in most instances, there have 
been irregularly recurring periods when innumerable, 
perfectly carbonised, but only partially disorganised, 
fragments of certain decaying stems were strewed over 
the surfaces of those portions of the vegetable mass 
which became converted into the more bituminous 
laminse of the coal. In other cases I find no difficulty in 
seeing the charcoal intermingled with, and actually under- 
going conversion into, the bituminous condition, whilst 
interposed layers of perfect macrospores have under- 
gone no such conversion. The charcoal fragments are 
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♦ precisely such as we see when an old post, or the stem of 
' a dead tree, undergoing decay, is breaking up into small 
cubical or rectangular pieces, and which would float 
freely upon the surface of an overflowing current of 
water. 

My present impression is that these charcoal layers 
have originated in the decay of aged stems, such as have 
produced the pot-stones ” and “ pot-holes ” common in 
our coal-mines. The wood and the greater portion of 
the bark would accumulate, in a fragmentary state, 
within the hollow cylinders of the less easily destroyed 
bast-layer of the bark of such stems, until some recurring 
flood converted the damp ground into a temporary shal- 
low lake, filling all these cylinders with water, when all 
such fragments would speedily float out, leaving the 
empty cylinders to be occupied by the sands and clays 
by which they are almost always permanently filled. 
The displaced vegetable fragments would swim freely for 
a time, diffused widely over the surface of the waters, 
but, as the latter subsided, they would settle down upon 
the layers of more completely disorganised vegetable 
soil, which, being already damp and soddened, would be 
likely to remain undisturbed by the temporary and 
sluggish currents that would exist where a forest-covered 
swamp was thus overflowed. 

Prof. Green appears to balance very fairly the respec- 
tive measures in which reproductive spores and the 
merely vegetative portions of the Carboniferous plants 
have contributed their quota to the carbonaceous mass. 
At the same time, much more work remains to be 
done before our theories on this subject can be regarded 
as wholly satisfactory. 

The chief point in Prof. Green’ s work which I should 
be disposed to criticise is his map representing the 
probable distribution of sea and land during the carboni- 
ferous age. We arc so ignorant of the extent to which 
denudation has affected vast geographical areas, that all 
such attempts appear to be inevitably hypothetical. At 
the same time Prof. Green’s reasonings on the subject 
are extremely plausible and ingenious. 

The third chapter of the volume is devoted to the coal 
plants - especially to the two types of Calamites and 
Lepidodendron, with the near relative of the latter, the 
Sigillaria. Since this portion of the volume is avowedly 
based upon my own memoirs, criticism of any kind would 
be out of place here. I would only observe that Prof. Miall 
appears to have reproduced my notions, be they right or 
wrong, with great accuracy. I may, however, observe 
here that one of the points for which I have so long 
contended, in opposition to my French /riends, viz., the 
close identity of Asterophyllites and Sphenophylla, has 
just received unanswerable confirmation. Herr von 
Stur has obtained both these types of foliage upon one 
single plant, the former being the ordinary vegetative 
foliage, and the latter the whorls of leaves belonging to 
the fruiting branches. 

In the fourth chapter we find Prof. Miall upon his own 
ground. In it he deals with the animals of the coal- 
measures, to the history of many of which he has made 
such valuable contributions. The chapter affords a rich 
illustration of the progress which the animal palaeontology 
of the coal-measures has made during the last half 
century. Within that period Dr. Hibbert first called 


attention to the large teeth and bones of the Burdie-house 
limestone. It was only in the third decade of the century 
that we began to find scanty fragments of similar objects 
in the Ardwick limestones of Manchester, and it was at a 
yet later period that the Wigan Cannel was found to be 
rich in remains of similar objects. How changed this 
portion of our knowledge now is the reader of Prof. 
MialPs interesting chapter will readily learn. Prof. Miall 
w'isely explodes the baseless notion of an atmosphere 
ladcned with a superabundance of carbonic acid — existing 
during the Carboniferous age — a notion which still reap- 
pears in some geological works, but which rests upon no 
probable foundation. On the other hand he very correctly 
shows the importance of studying the fishes of the Car- 
boniferous rocks when attempting to classify these rocks 
by the light of their animal remains. He points out the 
rarity of the Carboniferous Ganoids in the mountain lime- 
stone contrasted with the comparative abundance of 
the Elasmobranchs — a statement which every geologist 
familiar with these rocks will readily confirm, and he 
shows also how difficult it is to determine between the 
several influences of marine and fresh-waters in producing 
the Carboniferous beds. At the same time, fully admitting 
the correctness of Prof. Miall’s statement that the Ganoids 
become proportionately more numerous as we ascend 
from the limestone to the newer beds, the Elasmobranchs 
in the upper coals of Lancashire and Yorkshire are far 
more numerous than in any known estuarian or fresh- 
waters at the present day, and consequently they place a 
great difficulty in the way of our regarding the upper Car- 
boniferous, sedimentary deposits as being absolutely due 
to fresh water. Prof. Miall admits that his conclusions 
on this point compel us to admit ‘^the supposition that the 
Elasmobranchs were more largely fluviatile than in any 
other periods.” On the other hand, seeing how largely 
the noble ganoids of the Permian, Liassic, and Creta- 
ceous ages were undoubtedly marine, it may be as readily 
contended that the Carboniferous Ganoids were marine 
as that their Elasmobranch companions were fresh-water. 

In the fifth and sixth chapters the chemistry of coal is 
dealt with. For this portion of the work I presume we 
are wholly indebted to Prof. Thorpe and his auxiliaries 
in his Leeds laboratory. This portion of the work is of 
high interest. Dr. Thorpe has made numerous new 
analyses, and amongst other matters he has endeavoured 
to throw further light upon the question first raised by 
Prof. Huxley, viz., the true influence of Lycopodeaceous 
spores in producing the bituminous portions of the coal. 
But though Prof. Thorpe’s researches into this question 
arc highly interesting, the problem is far from solved ; 
hence 1 believe he proposes to carry out a further series 
of analyses, in the hope of throwing further light upon 
this obscure but important subject. Space does not 
admit of my referring to the numerous other chemical 
aspects of coal which Prof. Thorpe so carefully records. 

The four remaining chapters deal respectively with 
coal as a source of warmth, a source of power, and with 
what is commonly called the coal question ; in the twa 
latter chapters, ground gone over by Prof. Jevons, some 
years ago, is again traversed by Prof. Marshall. Ta 
attempt to criticise these latter chapters would be pre- 
sumptuous on my part, still I cannot quite accept Prof. 
Marshall's conclusions that what he calls physical 
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waste ” in contradistinction to commercial waste," 
should be allowed to go on. If his argument is a sound 
one, a tenant is justified in only getting such coal as is Mosf 
cheaply obtained, and in leaving buried in the bowels of 
the earth, unattainable by future generations, valuable ma- 
terial merely because the getting of it would involve more 
cost than would attend the raising of coal from thicker 
and more cheaply workable seams. When a tenant rents 
all the coals under a given acreage of ground his interest 
in the property is temporary and limited. It is therefore 
to his interest to raise only such coal as can be most 
cheaply raised in the shortest space of time. It is not 
necessary that the raising of the coal which he thus 
abandons should involve an actual loss to the tenant. It 
is enough for the argument that he would have to raise 
it at a diminished profit, which he will certainly not do if 
he is permitted to devote the same time and labour to 
such coal as will leave him more profit. Of course free- 
dom of trade and labour suggest that a man should be 
allowed to pursue the course most profitable to himself, 
but seeing the vital importance of our coal supply to our 
existence as a manufacturing nation, it does appear to 
me that the coal-raiser should be prevented by the lord 
of the manor primarily — or, if he fails to do his duty, by 
the legislature — ^from thus wasting the chief instrument 
in the production of our national wealth — even if such 
interference involved some reduction of his profits, or of 
some addition to the price of coal. 

I need not say more to show the interesting character 
of the contents of this unpretending volume. It is most 
creditable to its authors, and I shall be much surprised if 
its merits do not meet with a wide recognition. 

W. C. Williamson 


ASCENSION 

Six Months in Ascension; an Unscientific Account of a 
Scientific Expedition. By Mrs. Gill. (London : John 
Murray, 1878.) 

T hose who know anything of Ascension will wonder 
how on earth any one could find sufficient material 
during even a six months’ stay to write a volume of 300 
pages upon it. We doubt if any one but a lady 
circumstanced as Mrs. Gill was could have made a 
readable stoi7 out of the barren materials to be 
found on this land-ship of an island, as it really is, 
to all intents and purposes; and she has managed 
to write a thoroughly interesting narrative. If every 
scientific worker were as fortunate as Mr. Gill in having 
so sympathetic a companion and coadjutor to tell all the 
circum Aances of his work, the w'orld might think a great 
deal more of those apparently dry figures and easily- 
expressed results, which seem to have no touch of nature 
about them. To those who see only the scientific side 
of the matter, it may seem a very simple and very 
pleas.int thing to watch the stars night after night ; let 
such re id Mrs. Gill’s book, and perhaps they will have 
more yrapathy and perhaps a little pity for astronomers 
sent on scientific expeditions to remote islands. 

Mr Gill, as many of our readers will remember, spent 
the 1. L six months of 1877 on the Island of Ascension 
for 1 ; purpose of observing Mars in opposition, an 
oppoi unity occurring then such as would not occur again 
duriuj, the century. Lord Lindsay lent his celebrated 


heliometer, the Astronomical Society granted 500/., and 
the Admiralty did all in their power to make Mr. Gill’s 
sojourn on Ascension as pleasant and successful as pos- 
sible. In an introductory chapter Mr. Gill gives an 
exceedingly interesting sketch of the principal previous 
attempts which have been made to measure the distance 
of the sun, and the results that have been come to with 
regard to that hitherto rather inconstant “constant.” 
The perusal of this chapter will not only be instructive 
to the general reader, but must greatly increase the in- 
terest of the subsequent narrative, showing as it does the 
important results that depended on the success of the 
expedition, the human side of which is so graphically 
described by Mrs. Gill. She herself gives a brief but 
very successful explanation, in popular language, of how 
the sun’s distance is measured. 

As outgoing vessels seldom touch at Ascension, the 
expedition, consisting of Mr. and Mrs. Gill, with their 
heavy baggage, were detained for some time at St. 
Helena, a detention which both seem to have enjoyed. 
Mr. Gill succeeded in finding what he, with considerable 
probability, surmises to have been the site of the obser- 
vatory used by Halley, in 1677, to observe the transit of 
Mercury, and make his catalogue of southern stars. 
They of course saw all the lions of the island, and Mrs. 
Gill’s descriptions are so clear and fresh that even those 
who have read much about St. Helena will find in them 
much to interest. Even when Ascension was reached, it 
was no easy matter to land through the great rollers ” 
which arc so characteristic a feature of some Atlantic 
islands. We hear a good deal about these puzzling 
phenomena, which are so difficult to account for, but 
which Mrs. Gill is inclined to think'are probably due to 
the cause suggested by Capt. Evans. That keen-sighted 
hydrographer thinks these rollers are probably the far- 
reaching result of the breaking-up of the continents 
of ice in the Antarctic regions, miles and miles 
of which break off, and, plunging into the sea, 
give rise to huge submarine waves, whose strength 
is not expended even when they reach Ascension 
and St. Helena. Mrs. Gill’s description of life in 
Ascension, and especially of the life of the ‘^expedition,” 
is given with a good-natured and graphic pencil. At first 
the observatory was established on an admirable piece of 
ground at George Town (or “Garrison,” as it is called on 
the island), on the West Coast, where a very nice cottage 
was allotted to the astronomer and his wife. Her house- 
keeping difficulties are amusing enough to read of, though 
at first awkward enough to one unaccustomed to garrison 
or rather naval life. Ascension is to all intents and 
purposes one of her Majesty’s ships at anchor, and every- 
thing is conducted exactly as on shipboard. All food and 
drink are served out at fixed time as rations, and as 
supplies are at all times limited, there is ample room for 
economical management, and little room for luxury and 
extravagance. The new-comers soon became accustomed 
to the routine of the land-ship, and after a day or two got 
comfortably settled in their cottage, and had the helio- 
meter and other instruments most satisfactorily located 
on their solid asphalte floor. But, unfortunately, this 
happy state of things was not without a cloud — a real 
genuine cloud— which threatened to frustrate the great 
object of the voyage and all the preparations. This 
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cloud persistently hung over th6 island and prevented 
anything like satisfactory observation, and had it not 
been for Mrs. Gill’s pluck, failure might have been the 
result. It occurred both to her and her husband that the 
cloud was only local, and to prove the truth of this sugges- 
tion, Mrs. Gill undertook* a journey along the coast, 
starting about midnight, over great cinders and deep 
rifts, to a point almost four miles south. The supposition 
proved true, and amid many difficulties the observatory was 
dismounted, and the instruments [removed to the south- 
west of the island, to a small inlet christened Mars Bay, 
in memory of the expedition. But what a change from 
‘‘Commodore’s Cottage,’’ as the “Garrison” residence 
was called. Ascension is an extinct volcano, and it is 
now little more than a huge mound of cinders and dust. 
On such floor did Mr. Gill pitch his tent, and on such 
a base had he to erect his delicate instruments. The 
discomforts attending his surroundings knocked him 
completely up, but with the help of Mrs. Gill and the 
doctor he was set on his feet again, and by the ministry 
and companionship of the former the encampment was 
made tolerable. Fortunately after all these hardships 
and trials and doubts as to weather, the observations 
at the critical time were completely successful, as were 
a long series of subsequent comparisonj observations. 
The captain of the island and his subordinate officers 
deserve the greatest credit for the assistance and sup- 
port which they gave to the enthusiastic astronomer and 
his ever-helpful and cheerful wife. After the real work of 
the expedition was completed Mr. and Mrs. Gill made 
several excursions over the tiny island, and with the ex- 
ception of an oasis on the summit of the “mountain,” the 
island seems dreary in the extreme, and Mrs. Gill failed 
to find the neat square gardens and paved streets seen by 
Sir Wyvillc Thomson. Altogether, on a very unpromising 
subject, she has succeeded in writing a really interesting 
and instructive book, telling us much about the islet and 
its inhabitants, and still more about the circumstances 
under which an important piece of scientific work was 
done. We strongly recommend it to the perusal of our 
readers. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to teturny or 
to correspond with the writers of rejected vianuscnpts. No 
notice is taken of anonymous communications, 

[The Editor urgefitly requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com^ 
munications containing interesting and novel facts, \ 

Schwendler’s Testing Instructions for Telegraph Lines 

In the absence of my friend Mr. Schwendler in India, perhaps 
I may be allowed to offer a few remarks on the notice of his book 
on line-testing vvhich appeared in Nature, vol. xix. p. 192. 

It must be remembered that the book is primarily intended for 
the use of the officers of the Indian Telegraph Department, and 
that the conditions in tliat country differ very much from those 
in hngland. Here the overland lines are in such positions that 
happening to them may be easily detected, but in 
. lines run in many parts through countries with few 

inhabitants, and the distances between stations is sometimes very 
great. Formerly when a breakdown or fault occurred, the line- 
r, riders were sent out from the stations to find out what was the 
*^i^d Mr, Schwendler gave a very amusing account of two 
or these natives tiding out from the two ends of the line to find 


a fault, meeting in the middle, salaaming and asking one another 
if anything wrong had been seen. On receiving a negative reply 
they salaamed and rode back, but the line was none the better 
for it. It must be, to say the least, tedious to ride many miles 
over a rough country staring at a wire on an Indian sky on the 
chance of finding a dead snake across the wires or a bird’s nest 
on an insulator. These difficulties suggested the very systematic 
line-testing now in vogue in India. 

It is unfortunate that the reviewer has shown such a disrespect 
for mathematical formula?. There is no doubt that the book 
swarms with them, but it is by means of these that Mr. 
Schwendler has discovered many of the facts stated in the book, 
some of which your contributor seems to doubt. I n ill, with 
your permission, instance two cases. He writes, “ Indeed it is 
very doubtful whether his proof that the sensibility of the bridge 
method is greatest when the branch and the resistance are equal 
is true. At any rate in our practice we find that the more delicate 
the galvanometer of the bridge the more .sensitive and the more 
accurate is our test,” 

In the last sentence it is not quite clear what the reviewer 
means by a “delicate” galvanometer. I do not know that Mr. 
Schwendler says that the galvanometer should not be delicate, 
but he docs say that its resistance should bear a certain relation 
to the resistance measured. For a high resistance a galvanometer 
of high resistance should be used, and for a low resistance one 
of a proportionately low resistance. Hut the alteratiim of the 
resistance should not be made by using only a portion of the 
coils. This is fully explained on p. 22, where it is shown that 
the coils should be connected cither consecutively or parallel in 
order to increase or diminish the resistance of the instrument. 
Thus all the convolutions of the galvanometer are used, but as 
the resistance is diminished in the second case a larger How of 
electricity takes place and a greater deflection is produced. 'I’he 
results of these theoretical considerations are so readily tested by 
experiment that it is surprising that the author of the notice 
should have thrown doubt on their accuracy. I have therefore 
thought that it might be useful to make some measurements 
w'hich have fully confirmed the theory. I will not trouble you 
with all the experimental numbers of about 160 measurements, 
which would be as “appalling” to the readers of Nature as 
Mr. Schw endler’s formuke are to the w'riter of the review. A 
reflecting galvanometer with two coils w'as used. Connected 
consecutively their resistance was 5590 units and parallel 1405. 
The results would have been more striking if tbe coils had been 
of unequal resistance so that the parallel resistance would have 
been less, or if the tw o halves of the bobbins could have been 
connected parallel, which would have reduced the resistance to 
about 700 units. The following table will show tbe results 
obtained on measuring three resistances with varying biancb 
resistances, and with tiie two arrangements of the galvanometer 
the deflections of which were noted when a certain alteration of 
the comparison coil was made : — 


Resistance 

tested. 

Unit*. 

No. of cell! 

1 Resi‘>t.incc 
branches 

Alter .iti on 

1 of coin- 
1 }i.inson 

Deflection of spot of light 

1 with galvanometer coils 

1 


1 Ihuts. 

' cod. 

1 Units. 

jcoiisecutive. 

j J’.irallcl. 

15 

95 

190- 

4740 

20 

' ,0 

1 100 

1000 

10 

100 

1000 

I 20 

' .4 

9 * 

192 

760 

1 

20 1 

4 

23 

140 

333 

39 

234 

386 

90 

I 

10 

2 

47 

93 

— 

— 

100 

— 

77 



“ 

1000 


77 

121 


h These numbers show that the branches .should approximate to 
the re.sistancc measured and also that the galvanometer resistance 
should be smaller when a small resistance is measured. Calcu- 
lation shows that the most advantageous resistances of the gal- 
vanometer in the three cases w'ould be 28701 880, and 95 respec- 
tively. 
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There is another point with regard to testing with Wheat- 
stone’s Bridge, which is not noticed in the review, but to which 
I may be allowed to direct attention ; — that is, the position of the 
galvanometer. It is not indifferent in which diagonal of the 
bridge the battery and galvanometer are placed when the 
branches are unequal. Tn such a case the method is much more 
delicate when the galvanometer is placed in the diagonal joining 
the junction of the two largest resistances with the junction of 
the two smallest. As, I believe, we have in this laboratory the 
only Wheatstone’s bridge yet constructed after Mr. Schwendler’s 
design, by which the position of the galvanometer and battery 
can be altered by the shifting of four plugs, I have made a few 
tests which will show the advantage of tins arrangement. 

The diagonal joining the junction of the branches with the 
junction of the comparison coil and the resistance measured is 
called m n ; the other diagonal being / y. 


Resisl.incc 

No. of cells 

tl'iCj. 

Resistance 

Altenation 
of com- 

Dcfl -ction of galvaiho- 
meter in diagonal 

inc-osurcd. 

of branches. 

parison 

Tuiits. 


Units. 

coil. 

Units. 

m n 1 / ^ 

90 

1 

b 

a 

103 

2 

148 147 




100 

100 

20 

53 





1000 

10 

200 

7i 34i 



1003 




It Nsill thus be seen that when the branch resistances arc equal 
it is indifferent in which diagonals the galvanometer and battery 
are placed ; but this is not the case when branch a is greater 
than branch d. It is hardly necessary to observe that in a prac- 
tical test more than one cell would be used when the branches 
arc unequal, in order to obtain much larger deflections, and more 
accurate uicasureracnts. Herbert McLeod 

Royal Indian Engineering College, Cooper’s Hill, January 6 

The Unseen Universe — Paradoxical Philosophy 

The principle of continuity forbids us to imagine that the 
collocation called the atom has existed as it is from all eternity. 
This the authors of the “ Unseen Universe” have insisted upon, 
and 1 need not go further than their title-page to remind Mr. 
llallowe-* that in like manner they do not contemplate a future 
eternal existence for the atom. 

But this principle cannot tell us what was the exact nature of 
the thinkable antecedent of the present universe, nor can it tell 
us the exact nature of that state which will follow the disappear- 
ance of the present system. There are, however stranj^ scientific 
analogies which lead us to believe that the thinkable antecedent 
of the present system was a spiritual unseen, which not only 
developed but which now sustains the present order. 

Is if therefore necessary that I myself should in like manner 
help to sustain some inferior universe ? I repudiate any such 
obligation. I am not fit for it. 

Becau'^e a little boy has a father, is it logically essential tliat 
he should likewise have a son ? 

Hermann Stoffkraft 

Schloss Elirenberg, Baden, January 1 1 

M olecularJVibrations 

In Nature, vol. xix. p. 158, col. 2, is the following 

“ It has been suggested that the same molecule may be capable 
of vibrating in different ways, and thus of yielding different 
spectra, just as a bell may give out different notes when struck in 
different waysf' It is well to note that the bell as a whole gives 
but one sound, and the other sounds are not true harmonics, but 
come from parts of the bell, cither before the whole is in vibra- 
tion or from parts badly amalgamated, flaws in the metal, air 
bubbles in pouring into the mould, lack of homogeneity, in- 
equalities in the mould, &c. 

The noises in a belfry are most discordant, whereas harmonics 
form a succession of consonances — octave, fifth, fourth, majoi 
and minor thirds, seventh and treble octave. 

\Vm. Chappell 


\ yan , 16, 1879 


The Electric Light 

While so many experiments are being made on lighting by 
the incandescence of infusible materials produced by electric 
currents, it is well to point out that Dr. Draper, as early as 1844, 
used a strip of platinum so heate*d to determine the facts that all 
solid substances become incandescent at 977° F., that light 
increases in refrangibility and intensity, and that the order of 
the colours emitted followed the true prismatic order as the tem- 
perature increases. 

Dr. Draper says: ** Among writers on optics it has been a 
desideratum to obtain an artificial light of standard brilliancy. 
The preceding experiments furnish an easy means of supplying 
that want, and give us what might be termed a ‘unit lamp.’ 
A surface of platinum of standard dimensions raised to a 
standard temperature by a voltaic current will always emit a con- 
stant light. A strip of that metal one inch long and 
inch wide, connected wilh a lever by which its expansion might 
be measured, would yield at 2,000® a light suitable for most pur- 
poses. Moreover, it would be very easy to form from it a pho- 
tometer by screening portions of the shining surface. An in- 
genious artist would have very little difficulty, by taking advan- 
tage of the movements of the lever, in making a self-acting 
apparatus in which ths platinum should be maintained at a uni- 
form temperature, notwithstanding any change takii^ place in 
the voltaic-»current.” ( Vide Draper°s “ Scientific Memoirs,^’ P-45*) 

Wimbledon, January 1 1 W. H. Preece 


Force and Energy ^ 
III. 


In consequence of energy not being a directed quantity we 
come at once upon an important distinction between transference 
of energy and transference of momentum. There may be a 
large force exerted, /.r., a large amount of momentum rapidly 
transferred, without there being any accompanying transference 
of energy. In the distance Vow the two .sides of a given section 
of the stressed material through which the two opposite streams 
are flowing, there is lodged a certain amount of motion which 
is the same in the one portion on the one side of the section 
as in that on the other side. I'he momentum and the 
energy lodged in each portion are simply different functions 
of one and the same motion. In unit lime the whole of 
the motion in the portion on the one side of the section 
is transferred into the portion on the other side, and vice 
versd. The resulting quantitative transference of the one function 
of the motion is double what would take place if only one, 
instead of two, opposite streams were flowing through the sec- 
tion, the reason being that this function is a directed quantity. 
The resulting quantitative flow of the other function of the motion 
is"zero, because it is a function which has no direction. The rate 
of transference of momentum, or the force, is in this case eEf 
the sign being given by the sign of e. Suppose, now, one only 
of these streams of motion to be flowing past the section, the 
rate of transference of momentum being ^eE^ where ^ is the 
geometrical ratio of extension, or the strain. The rate of trans- 
ference of energy remains to be calculated. The material may 
be either at rest or in motion. In fact whether it is to be con- 
sidered at rest, or at what velocity it is to be considered moving, 
depends altogether upon the set of bodies relatively to which 
the motion is to be measured. Its relative velocity may also 
be either uniform or variable. The relative velocity of the centre 
of inertia of the material lying between two given sections will 
be uniform if the whole of the motion measured in any quanti- 
tative way flowing in through one of these sections is equal to 
that simultaneously flowing out at the other. 

Suppose that before the force begins to act there is a uniform 
velocity, z'o, throughout a given length. As soon as there is a 
uniform force, \eEy throughout this whole length, the flow 
being only in one direction, one half the particles w’ill have at 
any instant the velocity, Vo^ while the other half has the velocity 


{vo + v), where v = e 



being the velocity of stream-flow ; there is in the 


length V lodged an amount of momentum {Vfiv^ + i Vfiv) 
for unit section throughout that length. Of this amount 
^ Vfiv ieE is transmitted forwards per unit of time. The 
mean velocity of the material is also i rO* 


* Continued from p. 219 
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The amount of kinetic energy lodged in this length measured 
relatively to the same set of bodies as relates to, is 

of which there is transmitted forwards per unit of time the 
amount 


4 .4 + Vf - K.*} = 4KMt'{i/„ + 4*'} = 4'^K + 44 

This is equal to the force multiplied by the mean velocity of the 
material. The truth of this last proposition is quite independent 
of which group of bodies the velocities are measured relatively 
to. Ihc energy transferred is to be measured relatively to the 
same group as that to which the mean velocity of the material is 
measured. But the expression for the rate of transference of 
energy consists of two parts, only one of which varies with the 
choice of axes of velocity-measurement. Thus the acting-force 
’=i\eE ^ rate of transference of momentum ; the mean velocity of 


the materia] ~ *'0 + \ ; and the rate of transference of 

energy = \J | “ doing work. The 


sign of the last rate indicates simply in which direction energy is 
flow ing. The sign depends on that of the mean velocity and 
on that of t. Here ^ is a linear strain, and must have the si gn 
+ or - . If it is a twist it should have the sign -v/ - i or 


- V - *• 

The constant part of the energy transferrcd-~that part inde- 
pendent of the axis of reference — is \e^E /v/ This and the 

V 


amount of the acting force cannot be altered in any way by 
varying the choice of axes. This result at first sight seems some- 
» what contradictory to the notion that energy is a thing of infinitely 
greater objective reality than force is. The amount of the 
momentum of a body’s visible motion and the amount of its 
energy can be made just as great or as small as we plcn.'^e, by 
simply imagining one or other group of bodies to be at rest. In 
this way its momentum may be made to vary at will from — 
infinity to -p infinity, while its energy may be made to vary from 
zero to infinity, Ktymologically the words “force,” “momen- 
tum,” and “energy” are mere names, but the first, force, has 
objective reality in the sense that it is related only to the funda- 
mental units of mass, space, and time, and does not depend at 
all upon an arbitrary choice of axes ; while the second and 
third, momentum and energy, are simply products of the imagi- 
nation. 

T^e first of these statements, viz., that respecting the physical 
reality of force in the sense above explained, may be objected 
to because of the appearance of velocities in the expression for it 
\eE = J V^v, But here the first velocity - V is* the length 
of material passed through by a wave of longitudinal momentum 
in unit time, and it is an experimental fact that this is quite 
independent of the velocity of the material measured relatively 
to no matter what set of axes. The second velocity v is double 
the mean velocity of the material after the force has begun to 
act, measured relatively to a set of axes, relatively to which the 
material was at rest before the force began to act. Thu'^, v may 
be looked upon as containing in itself the definition of the axes 
relatively to which it is to be measured, and thus its magnitude is 
not at all at the disposal of our imagination. 

Similarly the rate of transference of energy measured rela- 
tively to a set of axes with respect to which the material w'as at 
rest before the energy began to be transferred, is absolute in the 
sense that we cannot aibitrariJy alter its magnitude by an 
exercise of the imagination. 

We have in the above supposed a single stream of motion 
flowing continuously onwards and through the material under 
c^sideration, so that that material neither gained nor lost on the 
whole momentum or energy. If the portion of material con- 
• not pass on the w hole motion it receives, but retains 

either a part or the whole of it, its rate of gain of energy is to 
be found by applying the above equations to its one or two or 
more surfaces, or surface layers, through which transfers of 
energy are going on. If it is receiving energy only through one 
surface and losing it through no lurface, its rate of gain of 

energy is } 4 * ^ Z'j, where e is the strain at the receiving 

surface, and (z'o -f J z>) the velocity of that surface, measured in 
™ proper directions. It is to be observed that new finite 
increments of velocity gradually sj-read over the whole material. 


so that each small part is accelerated by fits and starts, and lh< 
whole mass is accelerated by what might be called ].ulsations, 
or, in the case of the strains being shearing ones, in a sort ol 
wriggling fashion. The surface particles have at any instant 
the velocity Vot say. They instantaneously gain the velocity t 
and immediately afterwards lose it again, and experience this 
change a great many times for an interval during which theii 
time- average velocity is + i «'). After this interval they foi 
another equally long interval alternate between the velocitie 
(Vo + v) and (z/^ -»• 2 z/) in such a way that their time average 
velocity is (v, + I Jz/). 

The gain of energy in one unit of time is in magnitude evi 
dently dependent on Vo : that is, on the axes of reference arbi 
trarily chosen. Thus, not only can we alter the ipagnilude ol 
the energy resident in a body arbitrarily by choosing difleren 
sets of axes, but, by a simple exercise of the imagination, w< 
can set the energy po.sse.x^ed by any portion of the universe in- 
creasing at any arbitrarily desired lime-rate. The momentum 
may be imagined what we like, but we cannot exercise our 
imagination upon its rate of transference, or force; on the 
other hand, both the amount at any time and the rate of trans- 
ference of energy we may make what we please. This last, 
however, does not at all invalidate the conservation of energy 
as a proposition concerning the energy measured relatively to a 
given set of axes ; because, although the time-rale of gain of 
energy of one portion of the collection of bodies investigated 
may be increased by changing from one set of axes to another, 
still that change creates simultaneously a corrcsp^oiidingly in- 
creased rate of loss of energy in another part, namely, that other 
part from which the energy is being transferred to the former. 

It is to be observed that this change arbitrarily accomplished 
in the magnitude of rate of exchange of energy is only possible 
if a force is acting. If no force is acting, e is zero, and the rate 
of exchange of energy is zero, w hatever z/© be. 

This mathematical possibility of altering, by a change of 
motion-axes, the time-rale of p^ain of energy of any special por- 
tion of the system, seems to me to furnish the strongest con- 
ceivable argument in favour of there being existent no other 
kind of energy except that of motion, f>„ kinetic energy, re- 
presented algebraically by the formula ^ MV*. If the conser- 
vation of energy is true in any sense which will include kinetic 
energy as part of the energy which is conserved, and if the rate 
of transference of energy from one part of the system to another 
can be altered by arbitrary changes of the velocities effected by 
choosing different axes, then there can be no energy that is not 
energy of relative velocity. 

Comparing the kinds of reality to be ascribed to “force and 
to “energy,” we see that while force has quantitative definite- 
ncFS quite independent of the stand-point arbitrarily assumed by 
the physical imagination in viewing them, it lacks that kind of 
reality which some believe to be an attribute of those things 
only which arc “conserved,” because force comes into existence 
and goes out of it again. This kind of reality may be more or 
less aptly illustrated by supposing that the personality of a 
human being be not immortal but to come into existence either 
gradually or suddenly with the birth of the human being, and to 
go out of existence with its death. If this were the case, and 
if the results of the temporary existence of this human being 
were always to live in the subsequent history of human pheno- 
mena, then force would have very much the same sort of reality 
as the personality of a human being. On the other hand, the 
quantity of energy that exists depends on this standpoint of the 
imagination, but so long as this standpoint is unchanged there 
is no change in the amount of the energy. In other words it is 
“conserved,” So long as the poiition from which it is viewed 
is not shifted energy can neither le created nor destroyed. To 
make for energy an illustration somewhat parallel to tlie above 
made for force, suppose that all mankind had agreed upon a 
certain unit of goodness, and that the Deity was a thing the 
amount of whose goodness, measured by this unit, was really 
dependent upon the characters of the philosophies believed in by 
dinerent sets of men, or upon the characters of the men them- 
selves, then the beneficence of the Deity would be constant so 
long as the philosophic stand -point from which he was con- 
sidered remained the same, and would have no other kind of 
constancy. If this w ere the case then encigy would have very 
much the same kind of reality as the l^city. Again, momentum 
is conserved in the same way as energy. Also, force being the 
rate of transference of momentum, the real existence of fi rce 
implies also the real existence of motion, of which energy is 
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simply one of various possible algebraic function ; that is, of 
which energy is one of various possible quantitative measures, 
and of which momentum is another such measure. But altliough 
the reality of force implies the reality of energy and of mo- 
mentum, the absolute quantitative defiiiitivcness of force does 
not imply any corresponding quantitative definiteness of energy 
or of momentum. Now physics is distingui'-hed from meta- 
physics by being essentially quantitative. It appears, then, that 
force is a physical reality independent of relation to axes of 
reference, and that energy and momentum become physical 
realities only when they arc referred to such axe.*., because when 
not so referred, they have no quantitative definiteness. They 
remain, however, when not referred to axes, what may be 
■called non-quantilative realities, and probably many people 
would choose to call them on that account metaphysical 
realities. 

In conclusion I may offer one remark not strictly bearing upon 
the subject of this letter, which is the proper physical use of the 
words force and energy, but which was suggested during an expla- 
nation of the above definition of force to a friend. There are some 
minds so constituted that they cannot get on at all without con- 
tinually referring to metaphysical ideas. This fact should make 
those whose minds are not so constituted unwilling to believe, as 
they are very apt to do, that metaphysics is only an unreal, im- 
proper, and injurious phantasy or disease of the brain. If there are 
two such real sciences as metaphysics and physics, in the first 
place it is clearly advantageous to avoid confusion of the two as 
far as possible, and we may hope to be able keep them separate 
from the top down to the base where they rest together, or one 
upon the other. If there are certain words which it is very 
convenient to use in both these sciences and wdth accuracy, it 
ii clear that they must have different definitions, different 
meanings in the two. But it would be unfortunate if there were 
no correspondence between the two meanings. If the two 
sciences are realities they must consist in two different methods 
of assimilating as part of our knowledge the same facts ; and 
the statements of the one science ought to be capable of definite 
translation into the Language of the other. And this ought to be 
bold in view in arranging the nomenclature of the two. Now 1 
think that the strictly physical definition of force I have given, 
■viz., the lime-rate of transference of momentum, has a true 
correspondence with the ordinarily accepted metaphysical idea 
of force as “the cause of the change of velocity in masses.*' 
Metaphysically the cause of the acceleration of momentum of 
the one b ^dy is the transference of momentum from the other 
body, and this transference is also the cause of the retardation 
of momentum of the other. In the physical definition quanti- 
tative accuracy is obtained by introducing the idea of the 
“ time-rate.” In a metaphysical definition quantitative accuracy 
is neither possible nor is it desired, the inherent difference 
between metaphysics and physics being that the latter is quanti- 
tative while the former is not .so. Ibe friend to whom I threw 
out this hint objected that 1 was here only going one step further 
back, and that the question became “ what was the cause of the 
transference of momentum?” It was evidently he who had 
made the step backwards, and of course it was a metaphysical 
j tep, not objectionable in itself, but having no bearing on the 
matter in hand. The above question is no objection to the 
metaphysical statement or denuilion, that the cause of the 
acceleration of momentum is the transference of momentum. If 
metaphysics is fit to do anything at all it ought to be able to 
investigate the cause of a cause ; but even if it were not able to 
1 ollow the chain of causes beyond any certain point, that would 
1 ot constitute any objection to the statements of causative 
sequence made in following along the chain to the possible 
imit. The metaphysical answer to the question, “ What is the 
■cause of transference of momentum ? ” would probably be dif- 
ferent according to the circumstances of the transference, whether 
it were by impact or by gravitation, or otherwise. To show, 
however, that my physical definition of force has a true corre- 
spondence to the metaphysical idea, it is quite unnecessary to 
answer this question, it is unnecessa^ to go beyond the cause 
which is called “force” in metaphysics. 

Robert H. Smith 


Absorption of Water by the Leaves of Plants 

I FEEL sure that many of your practical readers will be pleased 
with the article in Nature, vol. xix. p. 183, on the “Absorp- 
tion of Water by the Leaves of Plants,” as a correction of a 
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fallacy long held by many physiological botanists in antagonism 
to the experience of plain observers of nature. 

In reference to the concluding remark on the statements of 
Prof. Calderon, the following may perhrms be interesting. 

Every botanist who visits my Sewage Farm is struck with the 
luxuriance not only of the cultivated crops, but with that of 
weeds found growing, out of reach of the hoe, on hedge-banks 
and places whence it is impossible for their roots to reach the 
fertilising stream, which readily accounts for the growth of the 
crops. 

It .seems clear, therefore, that plants can absorb nitrogenous 
organic matter which may b® wafted over their leaves by winds 
from a sewage-irrigated field, and I welcomed Mr. Darwin’s 
account of insectivorous plants as a confirmation of my theory ; 
but, after all, no one has ever doubted the power of absorbing 
carbon through leaves since van Plelmont’s celebrated experi- 
ment with the willow, and it can hardly be unnatural to credit 
plant-life with the power of obtaining another element of nutri- 
tion by the same channel. Alfred S. Jones 

Havod-y-wern Farm, Wrexham 


The Formation of Mountains 

I HAVE deferred replying to Mr. Fisher’s letter (Nature, 
voL xix. p. 172) till I had an opportunity of looking at 
Maxwell’s “Theory of Heat ;” but, having done so, 1 am no 
wiser, for I do not find the point in dispute anywhere referred 
to. In the “English Cyclopaedia,” art. “Heat,” I find, how- 
ever, the following statement : “If we suppose the mass of the 
earth to have been at any remote period at a very high tempera- 
ture, the effect of the radiation of its heat through the colder 
surrounding space would be, to cool first the superficial strata, 
and .successively, though in a less degree^ the internal strata.” 
This slower cooling of the internal parts of a heated mass seems 
a necessary result of the “ law of exchanges,” to which the 
supposed “more rapid cooling of the interior of the globe than 
the crust ” seems as decidedly opposed. 

Mr. Fisher’s illustration certainly shows how the centre might 
cool more rapidly than the outside, if heat were not subject to 
laws, and could set the law of exchanges at defiance. He says ; 
“As the people disperse they move off the more quickly the 
further they get from the dense mass.” This would be true for 
heal, and exactly corresponds to the quotation given above from 
the “English Cyclopcedia ; ” but it is inconsistent with Mr. 
Fisher’s statement a little further on, that the numbers in an 
outer belt “ may continue about the same, while those in the 
central crowd become fewer and fewer.” The two things are 
ctmtradiclory ; and I still fail to see how the “ more rapid cooling 
of the interior of the earth,” limited as it must be to that super- 
ficial layer within which the effects of solar heat are confined, 
can be held to furnish a vera causa for the compression and 
contortion of deeply seated rocks and their upheaval into moun- 
tain chains, Alfred R. Wallace 


Musical Notes from Outflow of Water 

Every one is familiar w'ilh the sounds produced by water 
running out through a pipe from the bottom of a vessel, when 
the \\ater-levcl has got low. The other evening I witnessed a 
phenomenon of this order, which has, I think, certain interesting 
features. Desiring to empty my cistern, and the pipes being 
frozen, I rigged up a gutta-percha tube siphonwise, and brought 
the water through it. When the orifice of the tube in the cistern 
got partially uncovered by the descending watar-leyel, a series of 
rhythmical vibrations was generated, giving a musical note. The 
plane of the orifice was about vertical ; but notes may be had 
when it is at any inclination with the horizontal water-surface. 
The intensity of the notes depends, I believe, partly on the differ- 
ence of level of the vessels ; but I cannot furnish exact data as 
to this, or the ^<ray the pitch is affected by various influences 
(width of pipe, &c.). Would some one proffer an explanation 
of the “ mechanism” or essential character of the phenomenon? 

M. 

Shakespeare's Colour-Names 
Mr. Brewin's assertion that Shakespeare’s “word was 
doubtless keen'^ (not green) in the passage (“so green, so quick, 
so fair an eye ”) in “ Romeo and Juliet,” iii. 5 » may ^ on 
a par with his “ wonder that the correction was not made long 
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That alteration was made by Sir Thomas Hanmer, and 
'6is* been rejected by every subsequent editor, and rightly so. 

Green ” was a common epithet for the eyes, and examples 
i)ccur in many of our early poets, from Chaucer to Milton. 
Dyce quotes from H, Weber propos of Cervantes), “ Green 
^yes were considered as peculiarly beautiful.” We have of 
Neptune, ‘^Thy rare green eye,” in ** The Two Noble Kins- 
men,” V. I, in a passage attributed by some to Shakespeare. 
That Shakespeare wrote green in Romeo and Juliet ” I think 
beyond reasonable doubt ; and if he wrote green he certainly 
meant greeny and not blue: for in “A Midisummer Night^ 
Dream ” green eyes are compared to leeks. In our day violet 
-eyes have the precedence over green eyes, yet I think there 
is still a kind of fascination in the latter. I leave the eagles 
to the naturalists. Nie sutor^ ^e. 

C. M. Inglebv 

Valentines, Ilford 


ora ASTRONOMICAL COLUMN 

A VARIABLE Star observed by Scheiner in 
«6i2. — In the last number of the Vierteljahrsschrift 
4cr astronomischen Gesellschaft,” Prof. Winnecke ex- 
-amines an observation made by Scheiner, of Rosa Ursina 
notoriety, which appears to involve for its explanation 
the variability of a star at a past time which of late years 
lias exhibited no fluctuation in brightness. In Scheiner’s 
second work, Maculis Solaribus,” published at 

Augsburg in 1612, are several letters addressed to his 
patron. Welser, one of which, dated April 14, 1612, con- 
tains observations of Jupiter and his satellites from 
March 29 to April 8. (It will be remembered that 
5cheiner regarded the solar spots as in reality solar 
•satellites, which explains the introduction of notices of 
the satellites of Jupiter in a work professedly relating to 
sun-spots.) On March 30 he remarked, in addition to 
the four known satellites of the planet, a fifth star in the 
same field of view, not observed on the preceding night. 
This star diminished to invisibility on April 9. Suspect- 
ing a slight proper motion, it was regarded by Scheiner 
as ^ fifth satellite of Jupiter. From figures showing the 
position of the star with respect to the planet on March 

and April 7, it may be inferred that they were in con- 
junction in longitude on the latter day, with a difference 
of latitude of 10', the star to the south. Some years 
«ince Prof. Winnecke had calculated the place of Jupiter 
from Bouvard’s table for the date of observation, with 
the view to identify the star which so soon disappeared, 
but Leverrier^s tables for this planet being now available, 
he engaged Herr Kustner, one of the students at 
Strasburg, to compute the position of Jupiter for 
April 7, 1612, at Paris midnight ; the geocentric 
longitude was found to be 136^ 13' 4"*3, and the 
latitude + 1° 6' S2"7 (differing about 6' from Bouvard's 
place); hence the position of Scheiner’s star, referred 
to the epoch of the “ Durchmusterung” — 1855*0, will 
be in R.A. ph. 29m. 21 *23., Decl. -f 15° 52''i, thus iden- 
tifying the object with a star of 8-5m., which the Durch- 
musterung” places in R.A. 9h. 29m. 21-48., Decl. -f 
*5 53 ’5* There are several observations of this star: 
It occurs in Lalande’s zone, 1796, April 4 (No. 18886 of 
the reduced catalogue), as 8m. ; Bessel observed it twice 
in 1825, estimating it, on Februaiy 24, 8m., and on 
Ma^h 12, 7‘8m., and Struve using it as a reference -star 
for Biela’s comet on October 26 in the following year, 
«lso rated it 7’8m. Again, it was observed by Preuss 
with the Dorpat meridian circle, in March, 1833, and 
iioted of the same magnitude, so that during this period 
«s brightness appears to have been constant, and Prof. 

that repeated comparisons made by him- 
self during the last seventeen years have not indicated 
any variation. The close agreement of place identifies 
Jhe star satisfactorily, and he infers that we have here an 
^stance of a star which, though apparently constant 
auring the present century, was variable in Scheiner’s 


time. Prof. Winnecke remarks upon the interest that 
would attach to a spectroscopic examination of this 
object by the possessors of powerful telescopes. Its 
position for 1880*0 is in R.A. 9h. 30m. 44s., N.P.D. 
74® I2'*7. He considers that, notwithstanding Scheiner’s 
inexpressible prolixity, the author of the Rosa Ursina 
does not deserve the severe reproach which he has re- 
ceived at the hands of the astronomical historian, but 
that he was thoroughly candid in communicating what he 
had seen, and much acquaintance with his writings has 
strengthened this opinion. 

The unusual phenomenon to which we have adverted 
appears to have made a strong impression upon Scheiner. 
who transmitted his observation on the instant to Welser, 

The Zodiacal Light. — ^We have already aUuded in 
this column to the very questionable accuracy of a state- 
I ment so often made in popular astronomical works, that 
the evening zodiacal light is best seen in these latitudes in 
March, near the rernal equinox, the inclination of its axis 
to the horizon being then greater than earlier in the year. 
Notwithstanding this circumstance, it appears certain 
that of late years the finest views, or we would say the 
most conspicuous exhibitions of the zodiacal light have 
occurred between the middle of January and the middle 
of February. Many instances of bright displays of the 
phenomenon during this interval might be mentioned. 
Thus, on February 6, 1856, Secchi records that the light 
at Rome was brighter than he ever remembered to have 
seen it, and of great extent ; it was yellowish towards the 
axis, and while the more conspicuous part of the Via 
Lactea, in Cygnus, was invisible in a hazy sky at a low 
altitude, the light was traceable to the horizon ; it was 
slightly curved towards the north, and is described as 
presenting on the whole *‘un grande spettacolo;” on thi-j 
evening, it is added, the rest of the sky was illuminated in 
an unusual manner. Again, it was in the middle of 
February, 1866, that Mr. Lassell, during his last residence 
at Malta, witnessed a remarkable display. He says as 
he went up to the Observatory the striking brightness of 
the zodiacal light riveted his attention as never before. 
It was at least twice as bright as the brightest part of the 
Milky Way, and fully twice as bright as he ever saw it before, 
and Mr. Lassell upon this occasion also remarked that its 
character was quite different to that of -the Milky Way, 
a difference more easily recognised than described ; gene- 
rally it is of a much redder hue. In 1874, in the neigh- 
bourhood of London, the most conspicuous displays took 
place on the evenings of January 14 and 17, and February 
18, and in 1875, on January 2^ 25, and 30, on the first of 
these evenings the zodiacal light was surprisingly con- 
spicuous, decidedly reddish, and much excelling any part 
of the Milky Way. Observations on the position of the 
apex during these favourable views of late years fully sup- 
port the conclusion of Prof. Julius Schmidt in his treatise 
on the phenomenon, published in 1856, that the maximum 
eastern elongation of the apex falls about the middle of 
January. Towards the end of March, on the contrary, 
there is a minimum, according to the Athens astronomer, 
as regards elongation, breadth, and the inclination of the 
axis of the light on the north side of the ecliptic. 


BIOLOGICAL NOTES 

New Asiatic Fishes.— In the Annals of Natural 
History iois 1873 ^ was given a translation of Prof. Kessler’s 
description of the new sturgeon, Scaphirhynchus fedischen- 
koi, recently discovered in the Syr Daria or Jaxartes, 
and a note by Dr. Gunther, pointing out the interest 
attaching to the existence in Northern Asia of a second 
speqies of this curious form, hitherto only known from 
the single species, S, cataphractus, of the Mississippi. 
Recently, however, a second Asiatic species of Sea- 

* ** On a Remarkable Fish of the Family of Sturgeons,” &C. (Asim. Na/. 
/Use., ser. 4, vol. *ii. p. ^6i). 
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j>htrhynchus has been discovered in the Amou Daria 
or Oxus by Modest Bogdanoff, and named after the well- 
known governor of Turkestan, S, kaufmanni. This new 
fish was first described and figured in a Russian work on 
the Natural History of Khiva, prepared under General 
Kaufmann’s directions some time since, but not yet 
published — owing, we may well suppose, to General 
Kaufmann’s time being too much taken up with other 
more important matters. Figures and descriptions of 
it are given in Prof. Kessler^s great work upon the 
results of the Aralo-Caspian Expedition. The fourth 
part of this work, published in January, 1877, contains 
not only full details as to this species, but also of a third 
Asiatic species of this genus— hemtanniy Severzoff, 
likewise from the Oxus, without caudal filaments, which, 
however, is only based upon young examples. As already 
remarked by Dr. Gunther in the note above referred to, 
the presence in the great Asiatic, as well as in the North 
American rivers, of this and another peculiar form of the 
limited group of sturgeons ^ is one of the highest import- 
ance in zoological geography. There can be little doubt 
that species of the genus Scaphirhynchus will also be 
found to occur in the great Chinese rivers, the Yang-tzd- 
kiangand Ho-ang-ho. 

Respiration of Amia. — Amia calva is a fresh-water 
fish of the United States. It is abundant in the Missis- 
sippi and its tributaries and in the great lakes. It attains a 
length of about two feet. Mr. Burt G. Wilder has pub- 
lished {Proceedings of the American Association for the 
Advancement of Science, 1877) an account of a series of 
experiments, which seem very conclusively to show that 
Amia not only exhales but also inhales air, and that this 
respiration is carried on by means of Jts swim (air) 
bladder. This is so much subdivided, that it will be re- 
membered that Cuvier and others compared it to the lung 
of some reptiles. Experiments seem to show that the 
aerial respiration was more active when the water in 
which the fish lay was imperfectly aerated. The average 
of twenty-three measurements of the amount exhaled was 
thirteen cubic centimetres. The exhaled air contained 
about three per cent, of carbonic acid, and when the fish was 
fasting it contained at least one per cent. Amia displays 
great powers of endurance of privation of water. On one 
occasion a specimen was kept out of water for an hour 
and five minutes without any apparent discomfort or 
injury. During most of the time the gill-covers were 
tightly closed, but there were regular movements of the 
jaw, hyoid apparatus, and sides of the mouth. 

Chilian Butterflies.— We have received a mono- 
graph of the butterflies of Chili, by Edwyn C. Reed, 
printed at the national press at Santiago de Chile. It 
contains descriptions 'of some sixty-six species, several 
of which are described as new, and the monograph is 
accompanied by three plates. We hope that we may 
from time to time be able to announce further new con- 
tributions to the natural history of this district, so well 
known by the elaborate ^^Historia fisica y politica” of 
Gay. 

Insects in Tertiary Rocks.— Mr. S. H. Scudder 
has recently published an account of some very remark- 
able forms of insects from the tertiary rocks of Colorado 
and Wyoming. These descriptions form Article xxiv. of 
the forthcoming vol. iv. of the United States Geological 
and Geogiaphical Survey. Perhaps the most generally 
interesting insect described is a fossil butterfly {^Pro- 
dryas perscphone\ which was found so perfect as to allow 
of the description even of the scales of the body and 
wings. It is the first butterfly fossil found in America, 
and, as only some nine species are known from the well- 
worked tertiary strata of Europe, it is undoubtedly of 

* Of the Sturinie genus Polyodon, or Shovcl-ncsed Sturgetns, one, P, 
folium, occurs in the Missiisjppi, and a second, P. glad ius, m the Yang-tzd- 
kiang. 


great value and interest. It shows a marked divergence 
from living types. A beetle is described {Parolamia 
rudis) which is rather of an Old World than of a New 
World type. A fly {Palembolus Jlorigerus) is interesting 
not only as representing a highly-specialised type hitherto 
unknown in America, but as showing how the semblance 
of an original vein may be formed in a wing out of mere 
fragments of distinct veins. Masses of eggs of a species 
of Coiydalites are also described as the first insect eggs 
found in a fossil state. 

On the Relations of Rhabdopleura.— Prof- 
Allman believes that the very anomalous characters 
of this curious polyzoon genus {Rhabdopleura) admit of 
being derived from the typical confirmation of a polyzoon 
by certain easily understood modifications. One of the 
most puzzling of those characters is the apparent absence 
of a tentacular sheath. He maintains that the endocyst 
is really represented by the contractile cord which seems 
to take the place or the funiculus in the fresh-water 
polyzoa, but with which it has nothing to do. In Rhabdo- 
pleura the endocyst has receded from the ectocyst, and 
in its posterior part of the approximation of its walls, and 
the consequent nearly complete obliteration of its cavity 
has become changed into the contractile cord. Anteriorly, 
it spreads over the alimentary canal of the polypide, to 
which it becomes closely adherent, and here represents 
the tentacular sheath. Still more posteriorily the endocyst 
undergoes even greater modification, for the contractile 
cord becomes chitinised and converted into the firm rod 
which is found running through the stem and branches 
of the older parts of the colony, and which still presents 
in its narrow lumen a trace of the original cavity of the 
endocyst. The shicld-like appendage which is attached 
to the lophophore is one of the most remarkable features 
in the genus. G. O. Sars regards it as representing the 
epistome of the Phylactolaematous polyzoa, but this view 
is entirely opposed by the history of its development. 
Prof. Allman, by tracing its development in connection 
with that of the polypide has arrived at the conclusion 
that it is formed as a primary bud from the modified 
endocyst, and that in its turn it gives origin to a bud of 
the second order, which becomes directly developed into 
the definite polypide. The primary or scutiform bud 
continues for some time to increase in size with the 
developing polypide which it considerably exceeds, but is 
at last surpassed by the latter. It never disappears, 
however, but ultimately remains in the condition of a 
subordinate appendage of the polypide to which it had 
given origin. Wc have thus in the hfe-histoi*y of Rhabdo- 
pleura an alteration of hetcromorphic zooids. The first 
term, however, in the genetic series, the direct product of 
the sexual system is as yet wanting, no trace of this 
system having hitherto been discovered in Rhabdopleura 
(Linnean Society of December 19, 1878). 


GEOGRAPHICAL NOTES 
M. Brazza and Dr. Ballay, the two Ogowd explorers, 
have arrived in Paris. M. Brazza is now pieparing a map 
showing his discoveries in West Africa. It shows that 
the Ogowd issues from a large chain of mountains, and is 
formed by a number of rivulets descending from the 
high regions. The explorers suppose that a large part 
of the water filling the bed of the Ogowd issues by sub- 
terranean infiltrations from the Congo Basin. MM. 
Brazza and Ballay are led to this conclusidn by the 
belief that the Congo is to be found on the other side of 
the range of mountains mentioned. They were unable to 
make a direct verification of this assumption, on account 
of the hostility evinced by the native tribes, who are of 
the most warlike disposition. It vas with the utmost 
difficulty that the French explorers escaped from the 
hands of these barbarians, whose war-cries, arms, and 
canoes present striking resemblances to the ferocious 
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fought by Stanley. The Central Section of the 
Paris Geographical Society has decided to give to MM. 
Brazza and Ballay the great gold medal for 1879. Some 
members proposed to give it to Nordenskjold, but the 
prolongation of his voyage, owing to his detention in 
Behring’s Straits, was considered sufficient reason to 
adjourn Nordenskjold’s claims to i88o. 

Many proposals have been made for a new initial 
meridian to be adopted by all nations, but no satisfactory 
solution has yet been reached. The present state of things 
is very confusing, with nearly as many different initial 
meridians as there are civilised countries. In V Explora- 
tion M. de Beaumont proposes the adoption of a zero 
passing through Behring’s Straits and down the Pacific, 
Its antemeridian passing through the centre of Europe 
and Africa; but, indeed, any universally-adopted zero 
would be better than the present confusion. 

The capitalists of Liverpool and Manchester, finding 
so many of the old markets shut against their enterprise, 
propose making a railway 500 miles long, from Zanzibar 
to the south end of Victoria Nyanza, to develop the 
trade of Central Africa. In the speeches on the subject 
at Manchester great ignorance was shown of the geo- 
graphy and hydrography of the region in question, and 
if only a desire to develop the resources of Africa is at 
the bottom of the movement, it is quite unnecessary to 
spend a million of money on a railway. With the mag- 
nificent water way explored by Stanley and other travel- 
lers, and with the help of either Indian or tamed African 
elephants, the resources of Central Africa could be quite 
adequately developed for many years to come. 

In the January number of % Mittheilungen 

Dr. Gerhard Rohlfs gives the results of his search, during 
his last journey in the Libyan Desert, for the supposed 
empty river-bed of the “ Bihar-Bild-ml” He discusses 
the chief references to this supposed extinet river, and 
concludes from his researches that there is no warrant 
for placing its dried-up bed on our maps. The same 
number contains a fine map of the region about the 
sources of the Oxus, with short explanatory text by Dr. 
Behm, and a map of North Siberia, showing Norden- 
skjold^s track from the Yencssei to the Lena. Accom- 
panying the latter are German translations of the letters 
of various members of the expedition. 

A CONTRACT has been concluded by M. Sibiriakoff, of 
Irkutsk, in Siberia, with the firm of Kockum, whereby 
the latter are to build him a steamer of 350 tons burden, 
for the purpose of going to the assistance of the Vega, 
It is expected that the steamer will be ready soon enough 
to start, fully equipped with provisions, in time to reach 
Behring’s Straits, by way of the Suez Canal, next August, 
in order to assist Prof. Nordenskjold and his companions. 
The vessel will afterwards trade to the Lena, and, if 
possible, even to the Yenessei. 

An Italian traveller, Manzoni, made a journey of some 
importance in Yemen, Arabia, in 1877, the results of 
which appeared in the Exploratore, In J une last Manzoni 
commenced a second journey from Aden northwards to 
Asir and eastwards to Hadramaut. After visiting several 
places of interest he arrived in Sana, where, according 
to last reports, we learn from Dr. Behm’s summary, he 
was ill. This exploration is supported by the Italian 
Cosmos, 

The last number of the Isvestia of the Russian Geo- 
graphical Society contains an important paper by M. 
Maieff, giving an account of his journey last summer to 
South Bokhara. M. Maieff describes the various beck- 
domsox subdivisions of Bokhara, their productions, trade, 
and people, their chief physical features and hydro- 
graphy. He concludes by some important information 
on the various routes from Guzar to the Amu Daria and 
Afghanistan. 


A LETTER received from M. Oshanin, from Turkestan, 
announces that he has just returned from his great journey 
to Karataghin. He has discovered a very fine glacier, 
which he has called by the name of the late Fedchenko. 
This is the third locality bearing the name of the travel- 
ler : M. Ujfalvy has called the Lake Kutban-kul '' Lake 
Fedchenko,” and M. Maieff has given the same name to 
one of the peaks of Ghissar. 


THE GEOLOGICAL HISTORY OF THE 
COLORADO RIVER AND PLA TEA US ‘ 

F or convenience of geological discussion. Prof. Powell 
has divided that belt of country which lies between 
Denver and the Pacific, and between the 34th and 43rd 
parallels, into provinces, each of which, so far as known, 
possesses structural and topogr^hical features which dis- 
tinguish it from the others. The easternmost he has 
named the Park Province. It is characterised by lofty 
mountain ranges, consisting of granitoid and metamorphic 
rocks pushed upward and protruded through sedimentary 
strata, the latter being turned upwards upon the flanks ot 
the ranges and their edges truncated by erosion. The 
generalised transverse section, on the assumption that the 
sedimentaries, prior to uplifting, were continuous across 
the mountains, is that of a broad and extensive anticlinal, 
sometimes profoundly-faulted parallel to the trend, the 
sedimentary strata which may once have extended across 
being removed by erosion. The intervening valleys still 
retain the entire sedimentary series. This form of moun- 
tain structure, with its resulting topographical features, 
gradually passes, as we go westward, into another type, 
arising from the decreasing frequency of the greater dis- 
placements or differential vertical movements of the 
earth’s surface ; but most frequently the dislocation is a 
combined monoclinal and a fault, or scries of faults, with 
all shades of relative emphasis. The small departure 
from horizontality amid great general displacement is 
a strong trait, and justifies the name which has been 
applied to it by all observers with one accord — the 
Plateau Country. 

West of this province lies a third one— the Great Basin. 
It is characterised by short, jagged mountain ridges, 
separated by goodly intervals of barren plains. These 
ridges are usually produced by the up-lifting of the strata 
along one side of a fault. Sometimes the faults are 
multiple, that is, consist of a series of parallel faults, the 
intervening blocks being careened in the same manner 
and in the same direction. This repetitive faulting is of 
very common occurrence. Other modifications, and even 
different types of structure, are presented ; but there is 
throughout the Great Basin a striking predominance of 
monoclinal ridges, in which one side of a range slopes 
with the dip of the strata, and the other side slopes across 
their upturned edges. The forms impressed upon these 
masses by erosion are rugged, bristling, and sierra-like, 
and their peculiarities are aggravated by the fact that 
before these mountains were brought forth the platform 
of the country from which they arose had been plicated 
and the plications planed down by erosion. The Basin is 
the oldest western land of extensive area. Its final emer- 
gence was not later than Jurassic, and may have a still 
older date. 

Between the Plateau and Park Provinces there is no 
definite boundary. Gradually as we proceed westward 
from the Parks of Colorado the valleys widen out and 
expand into a medley of terraces, bounded by cliffs, which 
stretch their tortuous courses across the land in every 
direction, yet not without system. The boundary sepa- 
rating the Plateau Province from the Great Basin, on the 
contrary, is abrupt. In many parts of its extent it seems 
almost possible to hurl a stone from one province to the 

* By Capt. C. E. Dutton, U.S. Army. Astjiunt-Geologist U.S. Survey o 
the Rocky Mountain Region, under Prof. J. W. Powell, in charge. 
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othw. Sfm there is a border country where the plateaux 
take on a type of structure which suggests the Basin type, 
though never to be confounded with it Powell has given 
it the name of Kaibab structure, and through it the Grand 
Cainon of the Colorado cuts transversely. This structure 
extends northward from the Grand Canon more than 250 
m^es, reaching within 100 miles of the Uintas, or even 
nearer than that. Between the great faults tabular masses 
have been uplifted to the average altitude of 11,000 feet, 
with grand valleys between them. 


\ jfan , 16, 1879 

To the eastward of these high plateaus is spread out a 
wonderful region. Standing upon the eastern verge of 
any one of these, where the altitude is nearly 11,500 feet, 
the eye ranges over a vast expanse of nearly level terraces 
bounded by cliffs of strange aspect (Fig. i). They wind 
about in all directions, here throwing out a great promon- 
tory, there receding in a deep bay, but continuing on and 
on until they sink below the horizon, or swing behind some 
loftier mass, or fade out in the distant haze. Very 
wonderful, too, is the sculpture of these majestic walls. 



Fig. 1.— ISlrd’i-cje view of CLfTs of Erosion, showing the Shin-ar-Vmp CUfis. Vermilion Clifls, and Gray Chfls, in order from Right to Left. 


Panels, pilasters, niches, alcoves, buttresses, needing not 
the slightest assistance from the imagination to point the 
resemblance — grotesque colossal forms neatly carved out 
of solid rock, endless repetitions of shapes, which pique 
the fancy to find analogies, are presented to us on every 
hand, and fill us with wonder as we pass. But of all the 
characters of this unparalleled scenery, that which appeals 
most strongly to the eye is the colouring. The gentle 
tints of an eastern landscape, the rich blue of distant 


mountains, the green of summer vegetation, the subdued 
tints of hill-side and meadow— all are wanting, and in 
their place w^e behold belts of fierce, staring red, yellow, 
and toned white, which are intensified rather than mle- 
viated by alternating bells of dark iron-gray. The 
Plateau Country is the land of canons. Gorges, ravines, 
canadas, are found in every high country, but canons 
belong to the region of plateaus. Like every other river 
the Colorado has[many tributaries, and in foimcr times 
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bad many more than now ; and every branch and every 
twig of a stream here runs in a canon. The land is 
honey-combed with them. To cross it, except in certain 


specided ways, is a feat reserved exclusively to creatures 
endowed with wings. The region is a desert of the 
most formidable description. A few attenuated streams 



Fig a. —Grand CAim of the ClI rado (6,200 feet deep) 

through it, but usually in canons of which the 7>5oo feet, we find a moist climate, exuberant vegetation,^ 
* . somewhere between the earth’s surface and and hundreds of sparkling streams, 

saun springs will not average one to a thousand During Cretaceous times, the Plateau Country was a 

4«are miles. But in the High Plateaus, at levels above marine area. After 4,000 feet of Cretaceous strata were 
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* Inge portim, and perhaps the whole of this | 
and the uplifting was at- 
i!? disloMtion and flexing of the strata, 

C>^®taeeous strata are seen to 

'Tk- vV- Hc acToss thc 

^ wges. This uphftmg took place after the depo- 
sition ^ a group of beds which in part, at least, are the 
equiv^ents of those which King and Hayden have 
nam^ the Laramie Group. I accept the verdict of 
Mareh, Meek, Kmg, and Powell, that these beds belong 
to the local Cretaceous series, and reject the decision of 
Hayden, that they are Tertiary. Thus the close of the 
Cretaceous is marked by a physical break separating it 
from the local Tertiary series by widely distributed un- 
conformities. 

After an unknown interval of denudation immediately 
following the close of the Cretaceous period the region was 
again submer ged, and then began the deposition of that re- 
tnarkable series of Eocene beds which form such a striWng 
feature in the stratigraphy of the peripheral parts of the 
Plateau Country. Around the southern flanks of the Uintas 
their aggregate thickness exceeds 4,000 feet, but south- 
westward the upper members at length disappear, and 
seventy miles north of the Grand Canon only the lower 
portion of the local Eocene (the Bitter Creek of Powell or 
Vermilion Creek of King) remain ; indeed, in the latter 
locality no later beds than the Bitter Creek were de- 
posited. The evidence is now conclusive that the Bitter 
Creek series stretched more than a hundred miles across 
the Plateau Country, covering, doubtless, its entire extent, 
while the middle and later Eocene covered smaller areas 
to the northward. Only marginal remnants of these 
huge deposits now remain. The heart of them has been 
eroded and swept away. Just at the commencement of 
the Tertiary periods the Plateau Country was covered with 
brackish water, having perhaps an analogy to the Baltic 
or Euxine, but after the accumulation of a few hundred 
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process extending through several periods. The lower 

Par^’ **** of the Virgin to the 

l-5,.5/.*®*,*'.*.°'*®‘.POrtion, and makes its appearance in 

, but very near, the middle 

» w probf ly i. aid, 

-.li* t^“oot go i for it is certain that up to the close 

?k5dw ** over its track. When 

the Plateau Country was first isolated from the ocean it 
became a brackish Euxine, and may be presumed to have 
had a Hellespont somewhere. It soon after became an 
nland lake and must hare had a St. Lawrence to keep 
ts waters fresh. There can be little doubt that in the 
middle Eocene the outlet was the lower course of the 
Colorado. Whether the lake prior to that had some 
other outlet which it abandoned for this one is an open 
question, with the probabilities (on general principles) in 
4vour of the negative. But the question is of no great 
mportance. 

The growth of the Colomdo may be illustrated by 
considering what might happen to the St. Lawrence if 
the whole region of the Canadian lakes were uplifted two 
thousand feet. In no great length of time Ontario would 
be drained by the St. Lawrence, lowering its channel, 
and that river would become one with the Niagara. 
The same process would be repeated at Erie, Huron, and 
Superior, the lakes vanishing and leaving only a great 
river with many branches. Such was the origin of the 
Colorado ; first a Hellespont, then a St. Lawrence, then 
a common but rather large river heading in the interior 
of a continent. Its principal branch, the Green River, 
cuts through the Uinta mountains by the Flaming Gorge 
and Canon of Lodore. A second lake, apparently coeval 
with the one w'c have just discussed, lay to the north of 
that range and poured its waters through these gateways 
into the southern lake. What other bodies of fresh water 
may have been connected with either of these it is impos- 


feet of deposits the region became a vast inland lake. 
Its northern shore was along the base of the Uintas, 
which had then apparently gained their first elevation. 
Its north-western shore, by a coincidence which can 
hardly be accidental, lay along the identical boundary 
which now sharply separates the Plateau Country from 
the Great Basin, and the latter was one of the mainlands 
which furnished the sediments of the lake. From the 


sible to say at present. 

At the epoch when the desiccation was completed it is 
not probable that the canons had any existence, for the 
indications are that the elevation of the country at the 
commencement of the Miocene period was not great. 
Conditions favourable to canon cutting are highly excep- 
tional, and there is no evidence that this exceptional 
combination of conditions existed at that time, while 


angle where the Uintas join the Wasatch it is possible to 
trace this shore line more than 300 miles south-westward 
into Arizona with certainty, and to point out its principal 
bays and headlands, and even to locate the sites of some 
of the ancient river channels through which the lower 
Eocene sediments were brought down. The eastern, 
south-eastern, and southern margins, and the remainder 
of the south-western margin, remain to be determined by 
future exploration. At length, after one-third to one-half 
of thc lacustrine beds had been laid down, there began a 
series of events which has developed the physical features 
of the Plateau Country, and which has pursued an un- 
broken course to the present time, and which even yet 
may not have culminated. Then began that uplifting 
which has raised the Plateau Country more than 13,000 
feet on an average. Then, too, began a marvellous 
erosion which has cut down the mean level about one- 
half that amount, leaving the present mean altitude 
nearly 6,500 feet. At the inception of this process the 
lake began to dry up, the south-western portion now 
drained by the Lower Colorado being the first to emerge. 
Gradually through the succeeding periods the lake con- 
tracted its area, withdrawing northward to the Uinta 
Mountains, where, at the close of the Eocene, it dis- 
appeared. 

We are now in a position to trace the origin, growth, 
and history of the Colorado River, if not from the be- 
ginning, at least from an epoch near its beginning. Its 
creation was not the event of o*e epoch, but a gradua' 


there is much evidence that it did not. That the con- 
ditions, however, were favourable to a rapid rate of 
erosion is highly probable. But the forms which it would 
produce might be more nearly analogous to those which 
may be observed in eastern Ohio and western Pennsyl- 
vania. That the climate was moist and sub-tropical is 
rendered probable by the vegetable remains found in the 
surrounding regions, and it is only rational to suppose 
that such a climate in a moderately elevated region 
would yield such results as may be seen in countries 
similarly conditioned. Whether the valleys were broad 
or narrow, abruptly walled or gently sloped, matters 
little. It is almost certain that they were not deep. The 
great canons which we now see had not even been com- 
menced, although they were foreshadowed, and the train 
of events which was to produce them at a later period 
had started into activity. 

The history of the Colorado and its drainage system 
during Miocene time must be spoken of only in general 
terms. In truth during this great age there is no evi- 
dence of the occurrence of any critical event aside froni 
the general process of uplifting and erosion which affected 
the region as a whole. The vast erosion of this region 
has swept away so much of its mass that most of the 
evidence as to the details has vanished with its rocks. 
But the more important features of the work, its general 
plan in outline, have left well-marked traces and these 
can be unravelled. It was a period of slow uplifting, 
reaching a great amount in the aggregate, and it was also 
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de^rmed by broa<fgentle swells rising a little 
S tr/eneral platfSrm. In consequence of their 
ereater altitude these upswellings at once became the 
objects of special attention from the denuding agents and 
were wasted more rapidly than lower regions arOTntl 
them. Here were formed centres or short axes irom 
which erosion proceeded radially outwards, and the strata, 
rising very gently towards them from all directions, were 
bevelled off. As the erosion progressed so also did the 
uplifting of these local centres or axes, thus maintaining 
the maximum erosion at the same localities. It is a 
most significant fact that the brunt of erosion is directed 
against the edges of the strata and not against their 
surfaces, provided the stratification is but little disturbed. 
Usually such an uplift will have one diameter longer 
than another, and we may call the greater the major-axis. 
The strata dissolve away in all directions by the waste 
of their edges, and after the lapse of long periods the 
newest or uppermost strata will be found encircling the 
centre of erosion at a great distance— the next group 
below will encircle it a little nearer, and so on. 

This has been the history of each of the sub-divisions 
of the Plateau Country. Upon the western and northern 
sides of the Colorado five of these centres are now easily 
discerned. By far the largest and probably the oldest is 
around the Grand Canon. All these had their inception 
m Miocene time, though the one around the Grand Canon 
may go back into the upper Eocene. The district known 
as the San Rafael Swell is by far the best suited for study. 

If we stand upon the eastern verge of the Wasatch 
Plateau and look eastward we shall behold one of those 
sublime spectacles which fill even the calmest observer 
>^ith awe and amazement. P'rom an altitude of more 
than I r, 000 feet the eye can sweep a semicircle with a 


I the other into the CatmOo, Mow the itmettoo of 1 
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from the vicinity of the Grand Catom hto^h^ 
boniferous strata form of 1 
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now fifty miles north of the river, " 
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bodies of volcanic rock. The ^eater part of the crosi 
was accomplished in Miocene , 

It will be seen that these local uplifts are » 
determining the subdivisions of the area and the diTO 
bution of the maxima and minima of degradation. W 
may see here a correspondence which is worthy of cios 
attention. Those areas which have been uph'fted mos 
have been most denuded. I have asked myself a bundrec 
times whether we might not turn this statement round, 
and say that those regions which have suffered the greatest 
amount of denudation have been elevated most, thereby 
assuming the removal of the strata as a cause and the 
uplifting as the effect ; whether the removal of such a 
mighty load as ten thousand feet of strata from an area 
of ten thousand square miles may not have disturbed the 
earth’s equilibrium of figure, and that the earth, behaving 
as a j^vfzjf-plastic body, has reasserted its equilibrium by 
making good a great part of the loss by drawing upon its 
whole mass beneath. Few geologists question that great 
masses of sedimentary deposits displace the earth beneath 
them and subside. Surely the inverse aspect of the 
problem is d priori equally palpable. That some such 
process as this has operated in the Plateau Country 
looks at least very plausible, and, if there could be found 
independent reasons for believing in its adequacy, the 
facts certainly bear it out. Yet its application is not 


radius of nearly seventy miles. It is not the wonder without some difficulties, and the explanation is not quite 


inspired by great mountains, for only two or three peaks 
of the Henry Mountains arc w’cll in view, and these with 
their noble alpine forms seem as strangely out of place 
as Westminster Abbey would be among the ruins of 
Thebes. Nor is it the broad expanse of cheerful plains 
stretching their mottled surfaces beyond the visible 
horizon. It is a picture of desolation and decay ; of a 
land dead and rotten with dissolution apparent all over its 
face. It consists of a series of terraces all inclining 
upwards towards the cast. We stand upon the lower 
1 ertiary rocks and right beneath our feet is a precipice 
leaping down across the edges of the level strata upon a 
terrace 1,200 feet below. This cliff stretches away north- 
ward gradually swinging eastward, and finally southward, 
describing a rude semicircle around a centre about forty 
miles to the eastward. At the foot of this cliff is a terrace 
about six miles wide of upper Cretaceous beds inclining 
upwards towards the east very slightly, and at that 
distance it is cut off by a second great cliff plunging 
down i,8c^ feet upon middle Cretaceous beds. This 
second cliff describes a smaller semicircle concentric 
Mith the first. From the foot of the second cliff the 
strata agam rise through a width of about ten miles and 
are cut off again by a third series of cliffs as before. 
1 here are five of these concentric lines of cliffs. In 
the centre there is an elliptical area forty miles long and 
twelve to twenty wide, its major axis being north and 

‘f I® about by rocky walls 

as the valley of Rasselas, but such walls as Vr. Johnson 

"ame of the 

w. 'I tock to Eocene time, 

It stratigraphic series, up to 

ttie tocene inclusive, covered this amphitheatre. Nearly 
10,000 feet have now gone, and the floor is near, or 
quite, at the summit of the Carboniferous rocks. At pre- 
sent the Amphitheatre is drained by two streams which 
cut across it and find their way, one into the Green, 


complete. Granting the principle, it will be still diffi- 
cult to explain how these local uplifts were inaugurated ; 
and we can only refer them to the agency of that myste- 
rious plutonic force which seems to have been always 
at work, and whose operations constitute the darkest 
and most momentous problem of dynamical geology. 
On the whole it seems to me that we are almost driven 
to appeal to this mysterious agency to at least inaugurate, 
and perhaps in part to perpetuate, the upward movement,, 
but that we must also recognise the co-operation of that 
tendency which indubitably exists within the earth to 
maintain the statical equilibrium of its levels. The only 
question is, whether that tendency is merely potential or 
becomes partly kinetic; and this again turns upon the 
rigidity of the earth. But it is easy to believe that, where 
the masses involved are so vast as those which have been 
stripped from the San Rafael Swell, and from the 
Kaibabs around the Grand Canon, the rigidity of the 
earth may become a vanishing quantity. 

Let us turn now to a law which forms a most important 
link in the chain of discussion — a law without a thorough 
comprehension of which the structural geologist in the 
Plateau Country would see very little except Sphinxes, 
but one which, when he has fully saturated his mind 
with it, will enable him to translate many mysteries. This 
law may be called the persistence rivers. It is a very 
simple one, but its uses are wonderful ; indeed those who 
have found it so invaluable in the Plateau Country often 
wonder why so little use has lesn made of it elsewhere. 
If the study of this region should accomplish nothing 
more than drawing this principle from its modest retire- 
ment and installing it in its rightful place in the logic of 
geology it will still have accomplished a great result. 
But the law has its limits, which we cannot overstep with 
safety. 

Of all the changing features of a continent the least 
changeful are its great rivers. Undoubtedly rivers have 
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perished and undoubtedly they have shifted parts of their 
courses somewhat ; but on the whole their tenacity of life is 
wonderful, and the obstinacy with which they sometimes 
maintain their positions is in powerful contrast with the 
instability of other topographical features. This charac- 
teristic, however, fails at low levels. A river near its 
mouth may often change its course ; but w^herc the 
country is high enough to enable it once to fasten its 
grip it will hold it, despite all the changes to which the 
surface of a continent is ordinarily subject throughout 
the term of its secular existence. Its stability and per- 
sistence will depend usually upon its altitude, or what 
amounts to the same thing, upon the rapidity of its slope. 
When that is small we may look for signs of inconstancy. 
Other conditions might be formulated which could affect 
it or modify it ; but on the whole the fact remains that 
rivers have a remarkable power of maintaining their posi- 
tions. It would be difficult to point out an instance where 
a great river has ever existed under conditions more 
favourable to longevity and stability of position than those 
of the Colorado and its principal tributaries. Since the 
epoch when it commenced to How it has been situated in 
a rising area. Its springs and rills have been among the 
mountains and its slope has throughout its career been 
continuously though slightly increasing. The relations 
of its tributaries have in this respect been the same, and 
indeed the river and its tributaries have been a system and 
not merely an aggregate, the latter dependent upon and 
perfectly responsive to the physical conditions of the 
former. And now we come to the point. The Colorado 
and its tributaries run to-day just where they ran in the 
Eocene period. Since that time mountains have risen 
across their tracks, whose present summits mark less than 
half their t otal uplifts ; the river has cleft them down to 
their foundations. The Green River, passing the Pacific 
Railway, enters the Uintas by the Flaming Gorge, and 
after reaching the heart of this chain, turns eastward 
parallel to its axis for thirty miles, and then southward, 
cutting its way [out by the splendid canon of Lodore. 
Then following westward along the southern base of the 
range for five miles, a strange caprice seizes it. Not 
satisfied with the terrible gash it has inflicted upon this 
tiohle chain, it darts at it viciously once more, and 
entering it, cuts a great horse-shoe canon more than 
2,700 feet deep, and then emerging, goes on its way. 
Thenceforward, through a tortuous course of more than 
300 miles down stream the strata slowly rise — the river 
almost constantly running against the gentle dip of the 
beds, cutting through one alter another, until its channel 
is sunk deep in the carboniferous. Further down, near 
(the head of the Marble Canon, the Kaibab rose up to 
contest its passage, and a chasm more than 6,200 feet 
in depth bears witness to the result. It is needless to 
multiply instances. The entire province is a vast catc- 
gory of instances of drainage channels running counter 
to the structural slopes of the country. I am unable to 
recall a single tributary to the right bank of the Colorado 
which does not somewhere, and generally throughout the 
greater part of its course, run against the dips. The 
northern tributaries of the Grand Canon have their entire 
courses thus related. If we were to take the sums of the 
lengths of the river and its right hand affluents, we should 
find that at least three-fourths of that total length lay 
where the streams run against the dips. 

It is clear, then, that the structural deformations of 
the region — the faults, flexures, and swells, had nothing 
to do with determining the present distribution of the 
drainage. The rivers are where they are in spite of 
them. As these irregularities rose up, the streams turned 
neither to the right nor to the left, but cut their way 
through them in the same old places. The process may 
be illustrated by a feeble analogy with the saw mill The 
river is the saw, the strata are the timber which is fed 
against it The saw-log anoves while the saw vibrates 


in its place. The river holds its position almost as 
rigidly, and the rising strata are dissevered by its cease- 
less wear. 

What, then, determined the situation of the present 
drainage channels ? The answer is that they were deter- 
mined by the configuration of the old Eocene lake-bottom 
at the time the lake was drained. Then surely the water- 
courses ran in conformity with the surface of the upper- 
most Tertiary stratum. Soon afterwards that surface 
began to be deformed by unequal displacement, but the 
rivers had fastened themselves to their places and refused 
to be diverted. This, then, is the key which unlocks for 
the geologist the vestibule of the Plateau Country. The 
rivers were born with the country itself, they are older 
than its cliffs and canons, older than its great erosion— 
the oldest things in its Tertiary history ; nay, they are its 
history, which we may yet read imperfectly in their canon 
walls. The mountains and plateaus arc of subsequent 
origin. They arose athwart the streams only to be cleft 
asunder to give passage to the waters. The rivers amid 
all changes have ever successfully maintained their right 
of way. Such are the uses of the limited theorem of the 
persistence of rivers.* I shall not attempt to suggest how 
far it may be applicable to other regions, but I am con- 
fident that any geologist visiting the Plateau Country 
will be quickly overwhelmed with the conviction that it is 
true there. 

In this connection it remains to add something to 
indicate the magnitude of the work accomplished, and 
the real extent of the obstacles which the Colorado has 
accomplished in maintaining its existence. In the 
Colorado itself, the maximum work has been done at the 
Grand Canon (P'ig. 2). This chasm is 2 17 miles in length, to 
which should be added properly the Marble Canon above, 
6y miles long, since the two are continuous, and their 
separation merely nominal. The average depth of the 
Grand Canon is a little more than 5,200 feet — almost 
exactly one mile. Its maximum depth through the Kaibab 
Plateau is nearly 6,300 feet, this depth being maintained 
approximately as the river runs for about fifty miles. 
Surely it might be thought that to cut such an abyss is 
work enough in the life of one river however ancient of 
days. But the summit of the Kaibab is Carboniferous 
limestone. When the river began to run in this part the 
whole local Mesozoic and lower Eocene scries rested upon 
the site of this plateau, but have since been swept away 
together with a part of the Carboniferous rocks. The river 
has cut through the entire fossiliferous system of strata 
and now runs 2,000 feel deep in the archa:an. The total 
thickness of the fossiliferous system here is, or rather 
was, very nearly 17,000 feet. Ilence in its lifetime the 
river has cut through about 19,000 feet of strata. 
Through the remainder of the Grand Canon the total 
cutting has been from 2,000 to 3,000 feet less. As we 
ascend the river the amount diminishes — not regularly 
but with local maxima — until we approach the southern 
base of the Uintas. The principal branch, the Green 
River, has cut its channel into the quartzites of this 
range even more deeply than the Colorado in the Kaibab. 
Yet strangely enough the instant the Green is clear of the 
mountains it enters a long stretch where the cutting has 
been practically nothing. The explanation of this con- 
trast will become obvious to the geologist by a mere ' 
reference to the fact that where the cutting has been zero 
the locality has been always at the base level of erosion, 
and never above it. Only those parts which rise above 
the base level are cut down. 

(To be continued,) 

* Mr. Jukes employed the ?ame principle in explaining some features in**^ 
the lower courses of the r.vers of Ireland. Quart, youfn, Geol. Soc. of 
London, xviit. (1862), 378, quoted in Jukes and Geikie’s “Manual of 
Geology,*’ Third Edition, p. 454. fBut the idea may be found in Hutton’s 
great work the “ Theory of the Karth,’’ .and in Playfair’s “^Illustrations." 
See particularly pp. 102 and 350 et seg. of the latter w^rk.— Ed.] 
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the BRITISH MUSEUM LIBRARY 

■xi rHAT sort of reference library can be provided in 

' V connection with the natural history collections 
when they are moved from the IJritish Museum to South 
Kensington ? is a subject now under consideration. It is 
stated on good authority that, so far as the building 
arrangements at Kensington go, no provision whatever 
has been made for library space, and that in the Act 
passed at the end of last session to enable the trustees to 
move the collections, a reference library seems to have 
been entirely overlooked. That Act has, however, been 
the subject of a resolution by the General Committee of 
the British Association, requesting the Council to take 
such steps in the matter as they might deem expedient ; 
and although the resolution had principal reference to the 
administration of the collections, its force extends equally 
to such an important matter as a library, should the 
Council “deem it expedient ” to include that subject. 

Whatever may be the decision as to what part of the 
library can be transferred to Kensington, or what ought 
to be transferred, it is only the works relating to biologi- 
cal studies that will be essential there, and it is only 
these, therefore, that are likely to be the subject of 
inquiry. But it might, perhaps, lead to changes of great 
value to those who use the British Museum Library for 
the purposes of referring to the literature of science in its 
other branches as well, if the inquiry could be extended 
to include the question of the actual state of this litera- 
ture, which is available for use at the Museum. Whether 
it should be expected that the national library should 
contain as complete a collection as possible of scientific 
publications, or whether those who wish to consult them 
ought to belong to several of the incorporated learned 
societies, and use their libraries, is a separate question. 
When this question is considered, if it has to be con- 
sidered at all, it must not be forgotten that no one society 
has anything like a comprehensive collection of scientific 
works, each society aiming at completeness in its own 
subjects ; that to belong to several societies is not within 
the means of every student; and that, as one of the 
advantages of these societies is that members may take 
books away, no one can be sure of finding on the shelves 
what they may wish to consult. 

But quite apart from such a question as this it would 
be of great use, Avith a prospect of effecting changes, to 
know what is the actual state of the British Museum 
library as regards scientific literature. 

Only those who have had occasion to work at the 
library can have any idea how incomplete it is in this 
department, or what a wearisome toil it is, in conse- 
quence of the system of cataloguing adopted, to find 
whether a work they wish to consult is or is not there. 
If the experiences of those who have had occasion to use 
the library for such purposes could be collected, the 
probability is that it would be found that from a third to 
a half of the works asked for were not obtainable there. 
This may seem at first sight a very surprising assertion 
to make, but there is good reason to believe it true 
What the Museum does or does not contain can, howl 
ever, be known only by an inquiry, especially directed 
to ascertain the facts. A reference to the catalogue 
as at pre^nt airanged, is quite inadequate to give an 
answer. The officials themselves could not tell from it 
what they have and what they have not. For examole • 
particular volume of the Reports of the United 
Territories is wanted, a 
rereience to the catalogue will not tell whether it has 
been received or not. The catalogue simply gives the 
information that the senes is on a particular shelf. If a 
ticket for the whole series is filled up according to the 
*^®^^^* 5 S"room regulations with the 
Washington, 1873, &c., 4^ 
added, then it will be found when the books are brought 


to the reader's seat, that only volumes two, six, nine, and 
ten of the whole series are there. This illustration 
applies to all publications which arc issued in a series 
either by societies or by government departments. To 
ascertain, therefore, what is the incompleteness of series 
of which some numbers find a place in the catalogue, it 
would be requisite, if a reader undertook such an investi- 
gation, to write tickets for every series separately, to 
have all the numbers brought, and then to make note of 
the gaps. Such a work is rather the duty of the officials 
than of readers, but, as already stated, it would.require a 
special inejuiry, whether made by readers or by officials, 
to ascertain what is really the state of the British Museum 
library as to the literature of science. 

It must be borne in mind that an important part, per- 
haps the most important part, of the literature to which 
a worker in science wants to refer, is that which is in the 
series of the different societies and government depart- 
ments, and it is just in this that the British Museum is 
weakest, and in which it might be supposed a remedy 
might be most easily found. To fill up gaps of old 
standard works out of print is not very easy. Chances of 
sales of libraries must be carefully looked out for to effect 
this, but the current literature of societies and of depart- 
ments is more easily secured. 

An inquiry into the state of the scientific literature at 
the Museum, and the facilities for its use, might be 
advantageously directed under three distinct heads, each 
of which has an important bearing on meeting the re- 
quirements of those who wish to consult the collection : — 

1. As to the incompleteness of series. 

2. As to the length of time that elapses between the 
publication of a number and its being obtainable at the 
Museum. 

3. As to the method of cataloguing. 

As regards (i) incompleteness of series, there is no 
reason to believe that it is confined to publications re- 
ferring to any particular branches of science more than 
I others. For example, to take a few cases at random, 
there arc only three volumes of the reports of the state of 
the Brussels Observatory ; there is only one part of the 
long series of reports on the health of the City of London ; 
there are three volumes wanting of the Report of the 
Commissioners on the Sanitary Condition of the Labour- 
ing Population of Great Britain ; the publications of the 
Geological Survey are very incomplete ; there are none of 
the maps of the Water Supply Commission nor of the Coal 
Commission ; and so on. To attempt to give a list of 
what is known to be wanting would not be of much use 
for the reason stated above, that nothing short of a full 
; inquiry into the matter could make known what is the 
real state of affairs. When a question is asked as to why 
certain volumes arc missing, there is always one reply 
given — the publications of societies, home and foreign, 
are presented, and cannot be demanded, and as to the 
publications of Government departments, the Museum 
has no claim. If they happen to be sent to the Museum 
they aie received, but if not, it would seem that under the 
existing system there is no help for it. 

As regards (2) the length of time before a volume that 
is sent can be had for reference, it may be safely put at 
from one to two years. If a question is asked, how it is 
that such delays occur, a very general answer is that some 
societies are very irregular in sending their publications, 
but when such cases as this occur — that at the Museum 
a reader cannot now have a volume of the Bulletin of the 
Brussels Academy later than 1876, while at another 
public museum, the Patent Office Library in Southampton 
Buildings, he can have it up to June in this year— it seems 
to point rather to some feature in the administration of 
the Museum as the cause. Many cases of mis kind 
might be quoted if it were required to establish the 
fact. It is, no doubt, a wise arrangement that novels 
and magazines that can be seen at any circulating 
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library should not be available for use at the Museum till 
a year after publication. But the case is very different 
with the class of scientific publications now referred to. 
Of the foreign and colonial publications not many copies 
of each issue reach this country, and in some cases they 
can be seen only by the courtesy of an officer of a society 
that has received a copy. Then, again, not only the 
amount of interest taken in any particular communica- 
tion, but sometimes its value, is changed in twelve 
months. It has been already said that perhaps the 
question may be raised whether the British Museum is 
the place to expect to see recent scientific publications, 
but It would be well if, its present state were in any case 
known. 

Then (3) as to the method of cataloguing. The use of 
the catalogue is of course to enable a reader to find the 
press mark of the books he wants with the least possible 
delay. There may be differences of opinion as to the 
extent to which a catalogue should help a reader, but the 
facts as regards the British Museum are these. Scien- | 
tific publications which are not books, magazines, or 
newspapers, are for the most part grouped under 
“ Academies.” The majority of those which do not fall 
under this head are to be found under the titles of the 
government departments by which they are issued. In 
order not to waste time over the catalogue the reader 
must know certain particulars about the work he wants. 
If it is issued by a British government department he 
must know whether it has or not been presented to Par- 
liament. For example, the pathological researches of 
Dr. Sanderson and Dr. Klein were addressed, through 
the Locql Government Board, to the Lords of the Privy 
Council ; the geological work of the Survey is through 
the Science and Art Department of the Committee of 
Council on Education, also under the Privy Council. 
The pathological researches are, however, presented to 
Parliament, and the volume containing any particular 
part of them must be, therefore, looked for under “ Par- 
liamentary Papers,” while the geological work is not pre- 
sented to Parliament, and must therefore be looked for 
under Great Britain and Ireland — Geological Surveys.” 
In the former case it is requisite to know beforehand in 
what year the papers w ere included ; in the latter case 
the memoir to a map may be obtained in this way, but no 
clue is given as to how to obtain the map itself. (If the 
press mark for the map is searched for in the map cata- 
logue, cross-references lead to “World — miscellaneous 
— see geographical and geological”). The difficulty of 
knowing whether a work has or has not been presented to 
Parliament is sometimes great. For example, some of Mr. 
Simonas Cholera Reports are included under the Regis- 
trar-GeneraPs returns and are therefore to be looked for 
among “Parliamentary Papers;” while the celebrated 
1848 Report, which seems somehow not to have been 
presented, has to be found in the general catalogue under 
the name Simon, John. This is, of course, quite con- 
sistent with the method adopted. As it is with the 
British so with the foreign publications of departments, 
it is requisite to know to what department a report is 
sent. An entomologist may be surprised that to get at 
some of the United States’ publications giving mono- 
graphs on certain groups, he has to get his press-mark 
from the catalogue under United States — Department of 
the Interior — Geological Surveys of the Territories — yet 
such is the case. And this, too, is quite consistent with 
the method of cataloguing adopted. 

If the work to be consulted is issued by a learned 
society it will probably be found entered under “Aca- 
demies.” In order to find it in the catalogue the exact 
title must be known. For example, it is no use to look 
for a Society of Arts* publication under “ Society of Arts.” 
it is requisite to go in the catalogue from “ of” to “ for’* 
as the full title is “ Society for the Promotion,” &c. It is 
also essential to >now whether a society has the piefix 


kaiserliche or kaiserliche-kdnigliche, or konigliche, or 
Imperiale, or Royal, or British, or the title of any nation- 
ality or town. It is also requisite to know where the 
work is published, as the grouping is according to the 
plan. Academies at so and so. That a reader should 
first have all this information about a work he wants to 
consult may be very reasonable, for perhaps the collec- 
tion at the Museum is too extensive to admit of printing, 
as the Patent Office library does, a compact and conve- 
nient “ list of the scientific and other periodicals and 
transactions of learned societies in the free library.” 

But it is after a reader has found in the catalogue the 
title of the society that his real trouble begins. It might 
reasonably be supposed that the first entry under the 
name of the society would be the memoirs, transactions, or 
journal, as the case may be, of the society. That is not the 
British Museum plan. First are given the press marks 
of charter, laws, bye-laws, notices of annual meetings, 
lists of members, and such like things, and pag:e after 
page has to be turned over to get to the publications of 
the*! society. If there are two sets of publications, such 
as quarto transactions and an octavo journal, these are 
generally separated by some pages of other references. 
To take a very familiar case, the memoirs of the French 
Academic are of course frequently referred to. After the 
reader has found the right volume of the catalogue con- 
taining “ Academies at Paris,” and has found Academic 
des Sciences, he will have to look on one page for vols. i. 
to xi., then, eight pages further on, for vols. xii. to xxiv., 
and then, further on again, xxv. onwards. It is difficult 
to imagine what principle is supposed to be followed, 
or what is gained to a reader by such a plan. If 
it should happen that the reader does not know 
that one series of the memoirs contains the com- 
munications of members and another series the com- 
munications of “Savans ittrangers,” he will still have 
more trouble in obtaining what he wants. Or take 
an English case. Suppose a reader wishes to refer to an 
account of a paper communicated to the Ashmolean 
Society. He will find, under that heading, entries of 
an account of the Society, old notices of meetings to 
be held (handbills), rules, &c., but no intimation of 
whether the Society issues any transactions. 

In short, with all the societies, the entries of the regular 
publications are so mixed up with rules, list of members, 
bye-iaws, ^c.,that it takes some time, after the right volume 
and right page have been found, to turn out their press 
mark. Again, it is not always easy for a reader to know 
what is classed as an academy and what is not. An 
account of a communication given before the Royal In- 
j stitution in Albemarle Street must be sought in the jour- 
nal catalogued under academies, while one given before 
the London Institution in Finsbury Circus, though equally 
a chartered society, must be sought under “London.” 
Or again, how should the records of observations be 
catalogued 1 under periodical publications ? under acade- 
mics, or in the general catalogue. The practice differs 
in different cases. 

Were it not for the kind and ready assistance given in 
cases of need by the reading-room superintendent and 
his assistants, a reader would be often quite unable to see 
what he needs. 


THE “ GRAHAM ” LECTURE AND MEDAL 

S OME time ago the Chemical Section of the Philoso- 
phical Society of Glasgow had under consideration 
the propriety of raising a fund for the encouragement of 
original research. The movement soon began to assume 
practical shape, and in course of time the fund was found 
to have reached to nearly 300/., the subscribers being chiefly 
well-known chemical manufacturers and merchants in 
Glasgow and the west of Scotland. For a time there was 
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some difference of opinion as to whether the money sub- 
scribed should be invested for the purpose of endowing a 
lectureship or exclusively for the awarding of medals for 
original research. It was eventually agreed, however, 
hat two-thirds of the fund should be appropriated for 
lecture purposes and one-third for medal purposes, and 
it was likewise determined that the medal should bear 
the name of the Graham ” Medal ; and that one trien- 
nial lecture should also be designated the ‘‘ Graham ” 
Lecture, both lectureship and medal being instituted in 
commemoration of the eminent services of a former 
citizen of Glasgow and member of the Philosophical 
Society, the late Thomas Graham, Master of the Mint, 
so distinguished for his researches in chemistry and 
physics. 

As the scheme is now in such a complete state that it 
may be announced to the scientific world, we mention a 
few facts of interest in regard to it. 

Through their president, Mr. James Mactear, of St. 
Rollox Chemical Works, the Council of the Chemical Sec- 
tion have been successful in obtaining from Her Majesty’s 
Mint a valuable die of Prof. Graham, and the authorities 
of the Mint have agreed to strike the medal free of charge, 
the Trust Fund supplying the necessary gold for the pur- 
pose. The Council intend to award the medal at not less 
intervals than three years, in order that time may be 
allowed for papers to be brought forward of sufficient 
merit to justify them in making an award. It may be 
remarked that the medals, of not less value than loA, is 
to be awarded for the best original investigation in 
chemical physics or in pure or applied chemistry, which 
may be communicated to the Philosophical Society of 
Glasgow, or the Chemical Section thereof, during the 
three sessions preceding the award.^ The Council of the 
Section will make the award, or it may be made by an 
equivalent body of local chemists of repute, with power 
on their part to remit the function to the Professor of 
Chemistry in University College, London, or to the 
Professor of Chemistry in the University of Edinburgh. 
Papers in competition for the ^‘Graham” medal, may, 
we believe, be offered from any part of the United 
Kingdom ; in other words, authors need not necessarily 
be members of the Philosophical Society of Glasgow, or 
of its Chemical Section. Dr. William Ramsay, Uni- 
versity Laboratory, Glasgow, the present Secretary of 
the Section, will be glad to answer all inquiries in regard 
to the matter. 

For the purpose of inaugurating the “Graham” 
lecture scheme in the most fitting manner possible, the 
Council of the Section have induced Mr. W. Chandler 
Roberts, F.R.S., the successor to Prof. Graham, as 
Chemist to the Mint, and for a long time his chief 
assistant in carrying out his later investigations, to deliver 
the first lecture, which is announced for Wednesday, the 
22nd inst. Of course it is to be delivered in Glasgow. 
The subject is to be Molecular Mobility, or some 
Forms of Invisible Motion,” with special reference, 
doubtless, to the valuable physico-chemical researches 
instituted by Graham. It is the intention of the lec- 
turer to exhibit and even to use a good deal of the 
apparatus employed by Graham, and now the property 
of Mr. Roberts. j 

“The fitness of things” in connection with the delivery 
of the inaugural Graham ” lecture is still further shown 
in the choice and consent of Mr. James Young, F R S 
of Kelly, to preside on the occasion. There may be ! 
many readers of Nature to whom it is not known that 
the gentleman just named was, when a very young man, 
a student in the evening popular classes conducted by 
Graham in the Mechanics’ Institution and Anderson’s 
College, Glasgow, whom he afterwards faithfully served 
as lecture assistant, first in Glasgow, and then in the 
laboratory of St. Thomas’s Hospital, London. That he 

* This IS surely a mistake ; why any limit ?— -Ed. Nature. 


benefited by the scientific teachings of his great master 
is abundantly evident in the fact that he is himself the 
founder of one of our greatest chemical industries, namely, 
the manufacture of paraffin and paraffin oils — in a sense, 
the creation of the last quarter of a century, but already 
big with scientific and practical results. His devout re- 
spect for Graham’s memory has since become almost a 
passion, and it is but proper that he should “assist*’ at 
this further effort to commemorate the great scientific 
triumphs of his teacher, master, and friend. 

John Mayer 


^'OTES 

At the anniversary meeting of the Imperial Academy of 
Sciences of St. Petersburg, on December 29, 1878, it was 
announced that Mr. Hind, F.R.S., superintendent of the 
Nautical Almanac^ had been elected a Corresponding Member 
of the Academy. Besides Mr. Hind there arc in the list of Cor- 
responding Members of this great Academy the names of Airy, 
Darwin, Dc la Rue, Frankland, Hooker, Huxley, Miller, Owen, 
Sabine, and Sylvester. 

We trust the subject discussed in our first article this week 
will meet with the attention it deserves in the proper quarter* 
It is clear that, by almost every civilised government but our 
own, the vast importance of meteorological observatories at high 
altitudes is recognised, and the universal value of weather fore- 
casts is now taken as a matter of course. France has her Pic 
du Midi and Puy de Dome, America her magnificently-appointed 
Pike’s Peak, and, as our article shows, other countries in Europe 
have each one or more of these all-important lofty observatories ; 
but, as Usual, we are half-a-ccntury behind. How valuable 
meteorological observations would be to the nation, on one or 
more of our loftiest Scotch mountains, any meteorologist can 
tell, and may be seen clearly enough from the article. We 
earnestly hoj>e the question will not be allowed to subside, but 
w'ill be persistently urged in the proper quarter as a matter 
of national importance. It would not take the price of a 
new gun to found such an institution as is wanted. 

The telegraph wires of Pic du Midi Observatory have been 
broken again for a num])er of days. Some anxiety was felt at 
Toulouse for the safety of General Nansouty, and a rumour 
spread that the house had been crushed by an avalanche 
descending from the rock at the foot of which it has been built 
for protection against tlie wind. M. Albert Tissandicr was sent to 
reconnoitre with three mountain guides. On January 9, in the 
morning, he started from Bagneres. On the loth, in the evening, 
he arrived at the observatory, w here he found that the rumours 
spread in the plains were unfounded ; General Nansouty was 
taking his readings. On the following morning M, Tissandier 
took some drawings, and on the 12th he returned to Bagneres* 
The telegraphic communications with Puy de Dome were inter- 
rupted on the mil, at the very time when they were restored 
with Pic du Midi. 

A SUCCESSFUL experiment was made the other night at 
Liverpool Street .station in electric lighting, the particular form 
u.sed being that known as the “ Farmer- Wallace.*’ Several 
platforms were successfully lighted up, and only one or two 
minor and easily remediable drawbacks characterised the dis- 
play. By means of a small electro-magnet on the top of the 
frame, carrying a clutch, the carbons are kept constantly ad- 
justed, without interference. 7 'he gas companies have at last 
determined to show what they can really'do in the way of illu- 
mination, and give themselves fair play in any comparison with 
electric lighting. The Phoenix Company, on Saturday night, 
lit up a part of Waterloo Bridge Road wdth gas of Increased 
power, on an increased number of lamps, with special burners, 
in specially-arranged cages. The result was quite sufficient to 



256 


NATURE 


\ yan , 16, 1879 


cause discontent with the present inadequate illuminating power 
of gas in street-lamps. The expense is of course greater, but 
we doubt if it would be so much as the cost of any satisfactory 
system of electric lighting ; and perhaps, rather than run the 
risk of being relegated to the category of “ lights of other days,” 
the companies may, by a little pressure, be made to see the 
advisability of supplying better gas at even a cheaper rate than 
the present. 

A NUMBER of friends and colleagues of the late Karl von 
Littrow, director of the Vienna .Observatory, have ha 1 a medal 
struck in his memory, which may be obtained at a moderate cost 
from the publishing firm of Gerold and Co., Vienna. The face 
of the medal bears a portrait of von Littrow, and the reverse a 
view of the new Vienna Observatory. 

M, Delesse has been nominated a member of the Paris 
Academy of Sciences, in the section of Mineralogy, in place of 
the late Prof. Delafosse. 

M. Edmond Becquerel, who has been appointed vice- 
president of the Academy of Sciences for 1879, will act as 
president of the Academy in 1880, according to the constant 
custom. The president for 1879 is M. Daubree, the celebrated 
geologist, who was nominated vice-president last yeai. M. 
Laubree has been nominated president of the Central Section 
of the Geographical Society of Paris for 1879 ; M. Delesse, the 
new ly-clected member of the Institute, one of the vice-presidents. 

Our readers will regret to hear that Prof. Clifford’, health is 
still extremely delicate ; he sailed for Madeira a few days ago, 
accompanied by Mrs. Clifford, in the hope that the geni.il 
climate would lead to improvement. We trust this hope will 
he realised. 

The Managers of the Royal Institution of Great Britain have 
decided that the next Actoiiian Pri/c shall be awarded to an 
essay illustrative of the wisdom and beneficence of the Aluiiglity ; 
the subject being “ The Structure and Functions of the Retina 
m all Classes of Animals, viewed in relation with the Theory of 
Evolution.” The prize is 100 guineas, and w ill be aw arded or 
w'ilhheld as the managers shall think proper. Competitors for 
the prize are requested to send their essays \w iih or w ilhout 
their names being affixed) to the Royal Institution, addressed to 
the Secretary, on or before October 1, 1879. The adjudicati >n 
will be made by the managers in 1879. 

The widow of Faraday died last Monday week. 

It seems to be acknowledged that the readings taken by the 
electrical instruments kept at Montsouris Ob crvatoiy arc not 
sufficient to give an accurate idea of the changes in tlie temi iii 
of the air. During the present period, when almost e\cry fall 
of snow w’as observed during the night, the readings of the 
Montsouris Observatory gave no sign of negative ‘cn^ion. We 
are in a position to state that a self-registering apparatus would 
have been kept in operation from the beginning of last year, if 
it had not been required to send it to the Champ de Mars 
Exhibition for the instruction of visitors. M. Marie Davy is 
now engaged in putting into operation this apparatus. It 
should be stated that in 1873 a scientific delegate having been 
sent to England by M. Jules Simon, then Minister of Public 
Instruction, suggested that the self-registering instruments to be 
established in the French observatories, should be con‘'tructcd 
according to the pattern adopted at Kew Observatoiy, so that 
comparisons should not be rendered impossible. The remark- 
able conclusions recorded by Mr. Whipple last week are an 
indication of the soundness of these suggestions. 

The winter has been so severe in France that the w hole of 
the land on January 1 1 was transformed into a solid mass of ice, 
communication by rail, and even intelligence by w ire becoming 


very difficult in the elevated parts of the country. The most 
extraordinary fall of snow recorded in the period was close to 
Montargis, where it accumulated to a height of 2 metres on a 
long narrow band of several kilometres long. In the meanwhile 
the largest rivers of the land overflowed, owing to the great rains 
which had been prevailing. The Seine reached an altitude of 
6*21 metres at Pont Royal, the Loire was higher than on any year 
on record at Nantes, where the inundation was a public calamity ; 
the increase of the Garonne and Rhone was only stopped by 
the freezing of the high lands. 

Among the papers to be read at the forthcoming meetings of 
the Society of Arts are the following : — February 26, Indian 
Pottery at the Paris Exhibition,” by George Bird wood, M.D.» 
C.S.I. ; March 5, “The Social Necessity for Popular and 
Practical Teaching of Sanitary Science,” by Joseph J. Pope, 
M.R.C.S. ; March 12, “The Compensation of Time-keepers,” 
by Edw.ird Kigg, M.A, ; March 19, “Economical Gardens for 
Londoners,” by W. Matlieu Williams, F.C.S. ; March 26, 

“ The Treatment'of Iron to* Prevent Corrosion” (a second com- 
munication), by Prof. Barff, M.A. In the Chemical Section — 
January 30, “ CJas Illumination,” by Dr. William Wallace, 
F.R.S.E. In the Indian Section— Januai7 21, “Quest and 
Early European Seltlemcnt of India,” by George Birdwood, 
M.D., C.S.I. ; February 21, “The Trade of Central Asia,” 
by Trelawncy Saunder . In the African Section — February 
4, “The Opening of the District to the North of Lake 
Nyassa, with Notes of a Recent Expedition through that 
country,” by II. B. Cotteiell ; March 18, “Some Remarks 
■ ujion an Old Map of Africa contained in Janson’s Atla«, 
]mblishcd at Paris in 1612,” by R. Ward; April I, “Tha 
Contact of Civilisation and Baibarism in Africa, Past and 
Piescnt,” by Eduard Hutchinson. Cantor T.eclurcs — First 
Course, on “Mathematical Instruments,” by Mr. W. Mattien 
Williams. The Second ('ourse will be by Dr. W. IT. Corficld, 
M. A., on “ Household Sanitary Arrangements ; ” it will consist of 
SIX lectures, to commence on rcbruaiy 17. The Third Course 
will be by Mr. W. II. Precce, on “ Recent Advances in Tele 
graphy.” A course of two lectures will be given by Dr. B. W. 
Richardson, M.A., LL.D., FR.S., on “Some Further Re- 
searches in Putrefactive Changes,” in continuation and complr- 
I tioii of his ciuirsc of Cantor Lectures given la.st session. 

A NDW application of the electric light has just been made by 
some German Ri\er Steamboat Companies. Experiments made 
on the Steamers plying on the Weser and Elbe Rivers ha\in'T 
proved perfectly successful Ihc^e steamers will henceforth D 
illuminated by electricity. 

Tlir captain of the ‘tcamboal ChilloHy the Gcne^a corre 
spondent of the Times wiitc->, which was caught in the storm on 
the morning of January 2, de cribes in a letter to the local paper- 
a '^cene which is not witnes-ed once in a generation. On l.al.t 
Leman, between Riva/ and St. Gindolph, the two winds the 
fehn and the bis(\ met twisting the water up into a column nearly 
40 feet high and 10 yards in circumference. It was a veritable 
waterspout, and, after retaining its position for several minutes, 
took the form of a \apoury cloud and melted away. The 
meeting of the John and the hisc is more common on the 
Lake of Lucerne than that of Gcne\a ; but w'herever it 
happens it is terribly dcstructhe, sweeping down the talle.»t - 
forest trees and wrecking CNcy craft smaller than a steamer, j 

A slic;ht shock of earthquake was felt on Friday last at 3 A.M. 
at Cologne and Eschvveiler. From Buir two shocks are reported 
— the one at 3,15 and the other at 7 - 43 - Ncue Freie Prisst 
announces a considerable .shock of earthquake from Unterdran- 
burg, which occurred on the iith inst., at 10.8 a.m. The 
Central Observatory at Vienna reports a powerful shock at 
I loh. x8m. iSs. on the same day observed at IGagenfurt, It 
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lasted thirteen seconds, and was followed by three sUghter 
shocks. The direction was from south-east to north-west. A 
report from Eiscnkappel gives the same time. The shock ob- 
served at Cologne, it will be remarked, occurred on the loth 
inst., a day sooner. 

Invalids will be glad to learn that, amidst the severe 
wcathet, a comparatively mild climate exists in a part of their 
own country. A bouquet arrived from GlengarifT on Saturday, 
the nth instant, comprising wallflower, primrose, primula, 
stocks, chrysanthemum, scarlet geranium, arbutus -berries, and a 
rose-bud, all picked from an exposed garden. In Madeira — 
but five days* journey — ripe bananas and custard-apples are 
hanging on the trees. Many of the gayest flowers are in full 
bloom. 

It is proposed at the next-* meeting of Russian naturalists to 
unite all , Russian scientific societies into one large association, 
with zoological, botanical, and physiological sections which 
would have branches at all the Universities. 

The admirable work by Mr. 'William H. Edwards on the 
“Butterflies of North America*’ has been continued by the 
publication of the seventh part of the second scries, which, like 
its predecessors, is illustrated by five quarto plates of interesting 
species, drawn by Miss Mary Peart, of Philadelphia. It is 
especially interesting from the number of observations made by 
the author, and his correspondence upon dimorphism and poly- 
morphism of a number of the lepidoptera. 

We cannot help expressing our regret at the almost total 
destruction of the Birmingham Central Reference Library, with 
its irreplaceable special collections. We have had frequent occa- 
sion to speak of the reports of the Birmingham system of libra- 
ries, one of the best anywhere. The building which has suffered 
disaster was close by the Midland Institute, which fortunately 
has escaped. 

During the past summer discoveries of a very [interesting 
series of fossil forests were made by William II, Holmes, of the 
Hayden (U . S . ) Geological Survey. The fact of the occurrence of 
abundant fossil wood, and in some places of fossil trunks in situ^ 
had been noted by former visitors to the Yellowstone Park, but 
nothing had been learned of the manner in which the forests 
had been preserved, neither had their great extent been sus- 
pected. It is found that an artensive series of forests have been 
buried in the sedimentary formations of the volcanic tertiary, 
especially in the region drained by the East Fork of the Yellow- 
stone. From the bottom to the top of the highest cliffs rows of 
upright trunks may be seen, weathered out and ranged along the 
ledges like the columns of a’^temple. Throughout a long period 
of subsidenee a constant alternation of land and sea seems to 
have been kept up by the irregular deposition [of fragmentary 
volcanic products, so that numberless forests grew and sank, one 
after another, beneath the sea. Fully 4,000 feet of the tree- 
bearing strata were formed befoi-e the final upward movement 
began. These same strata now cap some of the highest ranges 
of the Rocky Mountains, and cover an area of upward of 10,000 
square miles. The silicified trunks are in many cases from 
twenty to thirty feet high, and fairly rival the giant trees of Cali- 
fornia in dimensions. 

In the Colonies and India we find a note respecting the em- 
ployment of sheep as beasts of burden. In Eastern Turkistan 
and Thibet, for instance, borax is borne on the backs of sheep 
over the mountains to Leh, Kangra, and Rampur on the Sutlej. 
Borax is found at Rudek, in Changthan, of such excellent quality 
that only 25 per cent, is lost in the process of refining. The 
Rudok borax is carried on sheep to Rampur, which travel at the 
rate of two miles a day; but, notwithstanding the superior 
quality and Jhe demand for it in Europe, the expenses attending 


its transport seriously hamper the trade, which, but for the sheep 
would hardly exist at all. * 

The proportions of some principal constituents of sea- water 
have recently been determined by Herr Jacobsen, from forty-six 
samples of water taken from the most different regions and at 
different depths, during the expedition of the Gazelle, With 
regard to carbonate of lime, he obtains an average of 0*269 pa^rts 
of it in 10,000 parts of sea-water ; the minimum was 0*220 parts, 
and the maximum 0*312 parts. Such differences [he attributes 
mainly to experimental errors, and draws the simple conclusion 
(not favourable to some interesting biological and gfeological 
speculations) that the proportion of carbonate of lime in sea- 
water varies but slightly. The influence of extensive separation 
of the carbonate of lime by organisms and that of extensive local 
replenishing of the water with the carbonate are speedily 
equalised by ocean [currents and obliterated for analysis. One 
region of the ocean does not afford better life conditions 
for lime-secreting animals tlian another (by containing more 
carbonate of lime), and among the causes from which most 
of such animals are found on coasts and at comparatively small 
depths is not [to be reckoned that adduced [by J. .Davy, that 
in the open sea the carbonate almost wholly disappears. Nor is 
there ground for Forchhammer’s supposition that those animals 
must be capable of dianging the sulphate of lime into the carbonate. 
The author found but little variations also in the proportions of 
chlorine and sulphuric acid (the chlorine was somewhat the more 
constant). The observations in general point to a rapid mixture 
of the sea-water of different regions by currents both horizontal 
and vertical. 

A RECENT number of La Nature gives the following statistics 
of education in Germany and France ; — Of the 86, 177 conscripts 
enrolled in 1877 in the German army 78,622 had received primaiy 
instruction in the German tongue^ $f 4^5 In other tongues, and 
2,140 or 2*483 per cent, could neither read nor write. The dis- 
trict of Posen furnished the largest contingent of this last 
category, ii*20 per cent.; then follow Prussia, Silesia, Pome- 
rania, Westphalia, Hanover, Brandenburg, Sleswig-Holslein, 
the Rhine provinces, Ilessc Nassau, and lastly Hohcnzollern, of 
which all the conscripts had received primary instruction. Ac- 
cording to the census of 1876 there arc, in France, 4,502,894 
children of six to thirteen years of age. The number of primary 
schools is about 71,547, of which 9,352 are absolutely gratuitous. 
It is reckoned that there are 624,743 children who do not attend 
any school. 

The new railway bridge across the Lim fjord in the Danish 
province of Jutland was opened for traffic oh December 15. 

Herr Sciiaper, an eminent Berlin .sculptor, has just finished 
the model for a bust of the late Prof, Braun, for many years 
director of the Berlin Botanical Gardens. The bust will be 
executed in bronze and will be erected_ in the gardens upon a 
granite pedestal of 2 metres height. 

We have received parts i and 2 of vol. ii. of the Transactions 
of the Watford Natural History Society, containing several 
papers which show that the Societyreontinues to do good work 
among the animals and plants of Hertfordshire. 

The additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey {Macacus cynomolgus) 
from India, presented by Mr, Wm. Trent ; a Green Monkey 
(Cercopithecus calliirichus) from West Africa, presente I by Mr. 
Carroll ; a Common Marmoset {Hapale jacchus) from South- 
East Brazil, presented by Mrs. Currey ; a Triangular Spotted 
Dove [Columba guinea) firom South Africa, presented by Col. 
F. C. Hassard, C.B. ; a Great Eagle Owl {Bubo masnmus), 
European, deposited ; a Bar-winged Rail {Rallina pcecUopUra) 
from the Fiji Islands, purchased. 



NATURE 


258 


[y«» 16, i8;9 


INDO-OCEANIC RACES 
'T'WO papers of considerable interest on the peoples of the 
^ Pacific and Indian Islands were read at the last meeting of 
the Anthropological Institute. The first of these papers, by the 
Rev. S. J. Whitmee, so long resident in Samoa, was for the 
purpose of proposing a revised nomenclature of what he calls the 
Inter-Oceanic races of men. There is much confusion, it is ad- 
mitted, in the use of geographical and ethnographical names in the 
Pacific. PolyneTa is employed by some for all the intertropical 
islands eastward of New Guinea. By others it is used for those 
islands which are cast of Fiji, while Melanesia is employed for the 
southern islands from Fiji westward, and Micronesia for the 
northern island. Mr, Whitmee proposes that Polynesia should 
be uniformly employed in the wider signification, and that the 
different portions be indicated by east, west, and north west, 
just as 'we indicate the parts of a continent. 

The term Inters Occauic J^aces is used for the people found in 
Madagascar, Australasia, the Indian Archipelago, Formosa, and 
Polynesia. In this region there are two classes of people, who 
may be superficially described as and briYiun. 

The dark people comprise three very distinct races : i. The 
Australians, who may bear the name Austrah ; 2. The people 
found in the Andaman Islands, the interior of the Malacca 
peninsula, and some portions of the Indian Archipelago, who 
already have a good name, viz., Negritos ; 3. The woolly-haired 
people of Western New Guinea, the Aru, and other islands in 
the Indian Archipelago, and Western Polynesia. Two names 
have been used for these — Papuan and Melanesian, and Mr. 
Whitmee proposes to keep Papuan and drop Melanesian. 
Where these Papuans are somewhat mixed with brown Poly 
nesian blood, they may be conveniently known as sub- Papuan. 

The people known as Alfurcse in the Indian Archipelago 
Mr. Whitmee docs not regard as a separate people. As used by 
the Malays, Alfuro appears simj)ly to mean non-Mahommedan 
and non-Christian — pagan vild men, whether brown or black. 
Hence Alfuro cannot be used as an ethnic appellation. 

The brown people found, from Madagascar, through the 
Indian Archipelago, in Formos.<i, in north-west and eastern 
Polynesia and in New Zealand, Mr. Whitmee regards as having 
sprung from one stock which had its home in the Indian Archi- 
pelago or the Malacca peninsula. For this family he wishes to 
retain Baron von Humboldt’s name, Malayo- Polynesian ; not 
because it is the best possible name, but because it is in use and 
well understood. 

There are five branches of this family : i. Mr. Whitmee 
believes the first branch which broke off from the parent stock 
was that which \\ ent across the Pacific to Eastern Polynesia and 
New Zealand. These people probably retain more of the 
primitive condition of the parent stock than the others, owing 
to their isolation. But it is almost certain they have to jome 
extent deteriorated from that condition. This race, which does 
not now possess a satisfactory collective name, lie proposes to 
call Sawaidri : this word being compounded from the following 
representative names, 5 tf-moa, llawi-f, and Ma-orif following 
the precedent of the Ilorsok.s of North Thibet, whose name is 
from Jfor-pa and SoJ^-pQ.. 2. A much later migration went west- 
ward to Madagascar, and these people bear the appropriate 
name Malagasy. Probably an approximate date of this migra- 
tion may be fixed by the presence of a few Sanscrit words in the 
Malagasy language. 3. Mr. Whitmee is unable to express any 
opinion as to when the Pbrmosan migration took place. 4. The 
latest exodus from the Indian Archipelago was doubtless that 
which went to north-west Polynesia (Melanesia). For these 
people he proposes the name Tdrapon, from Tarawa, in the 
Gilbert group (used by Mr. Horatio Hall for the language of 
that archipelago) and Pdnape, a representative atoll of the 
Caroline group. 5. P'or that branch of the family found still in 
the Indian Archipelago he proposes to 'use the generic name 
M^ayan, He believes all these people may be included under 
this term, and that the differences which exist between them may 
be accounted for by the isolation of some, while others have had 
a greater mixture of foreign blood, and have been more in 
contact with external culture and other influences which have 
changed them since the family has l een b!ol>en up. 

At the casLcixi end of New Guinea there are mixed people, 
who may be called sub'Sawaidri or sub-Malayan^ as their 
affinities with one or other of these divisions may hereafter prove 
to be. 

The following table shows in compact form the divisions pro- 
posed by Mr. Whitmee : — 


Dark Races— 

? Ncgriio-Polynesians 


Inter- 
Oceanic 
Races of 
Men. 


J 

I 


Austral ... Australia. 

(Aru Is. . . 

Papuan Western New Guinea. 
(Western Polynesia. 


( Samoa. 

Hawaii. 

New Zealand, &c.. Sec, 


I Brown Stock— 

\ Malayo- Polynetiians *** 


Malagasy. Madaga<;car. 
Formosan . Formo''a. 


Malayan .. 


(Malays of Sumatra, &c. 
ijavanese, Sec., Sec. 


(Caroline Is. 

[ T^apon ...< Marshall Is. 

(Gilbert Is. 


A lively discussion followed, in which Mr. Wallace, Prof. 
Flower, and Mr. A. II. Keane took part ; the two former, while 
approving of some of Mr. Whitmee's proposed changes, pre- 
ferred, on the whole, to utilise existing terms. Mr. Keane, in 
the main, supported Mr. Whitmee’s conclusions ; indeed, Mr. 
Whitmee acknowledged his indebtedne.ss to Mr. Keane for 
several important suggestions contained in his paper. 

The second paper, by the Rev. W. G, Lawes, recently re- 
turned from a three years’ residence at Port Moresby, New 
Guinea, was an extremely interesting series of ethnological notes 
on the Motu, Koitapu, and Koiari tribes of New Guinea. 

It is extremely important that all statements about New 
Guinea should be specific as to locality. It is even more impor- 
tant wdth reference to the people than to the country, the 
diversities of race and tribe are so numerou.s. Twenty- five 
different dialects and languages are spoken, to the writer^s 
knowledge, in the 300 miles of coast extending from Yfile 
Island to China Straits. Port Moresby is the centre of the 
Motu district, and is in lat. 9® 30' S. and long. 147° 10' E, 
The Motu were fully described by Dr. W. Y. 'I’urner in a paper 
published in the Journal of the Institute, May, 1878. So far 
as the Motu is concerned Mr. Lawes’ paper was simply supple- 
mentary. 

Great importance is attached among the Motu to the tattooitig 
of the women as a means of enhancing beauty. No importance 
seems to be attached by them to the pattern. The men are 
sometimes slightly tattooed, but with them it is a decoration of 
honour, and shows that the wearer has killed some one. 

I'he taboo system of Polynesia is practised on many occa- 
sions and for many purposes. 

The spirits of the departed go away to ocean space (their 
hades)f and ultimately find their way to the x>lace which is asso- 
ciated in the native mind with plenty and animal enjoyment. 

The legend of the Motu respecting the origin of fire is that 
smoke being seen out to sea, the animals assembled and volun- 
teered to fetch it. The snake, bandicoot, bird, and kangaroo, 
all started, but came back without it. The dog then went, ani 
succeeded. 

The Koitapu are now for the most part to be found living at 
one end of the Motu villages although preserving their distinct- 
ness and separateness. They are also to be found in link* 
groups of a few houses a little way inland, on a hill overlooking 
the sea all through the Motu district. I'he typical KoitajAi 
man is slightly darker in colour than the Motu, and the haii is 
frizzy, not woolly. The principal differences between the 
Koitapu and Motu are the following : — 

Language . — This is essentially different from the Motu and 
coast tribes. In a vocabulary of 250 words there are only 12 
words which have any affinity for coastal or Malayo- Polynesian 
dialects. 

Food and Cooking . — Their bill of fare is more extensive than 
the Motu, and the mode of cooking different. 

Ornamcfits . — Those different to the Motu are the breastplate 
and feather head-dress. 

Weapons and Manufactures.— T\\t weapons are stone clubs 
and spears ; the bow and arrow is confined to coast tribes. A 
netted bag and peculiar kind of matting are made by Koitapu^ 
but the knowledge of pottery is confined to coast tribes. 

The Koitapu excel in hunting, but the coast tribes are fisher- 
men. The Motu are the conquerors and superior race, but have 
a* superstitious fear of the Koitapu and inland tribes. The 
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Coitepu are supposed to have power to bewitch and cause 
liseasc, also to prevent ram from falling. 

^e Motu take presents to Koitapu in case of disease, and 
Iwa wnmen sometimes suck the seat of pain in the same manner 
described in Sir J. Lubbock’s “Origin of Civilisation,” pp. 
28. There are many indications that the Koitapu are now 
ittt a small remnant of what was once a numerous and powerful 

**^he Koiari are closely allied to the Koitapu, and inhabit the 
aountains at the back of the Motu and Koitapu district. They 
onsi'.t of a number of scattered tribes. They are physically 
nferior to the Motu and Koitapu, but more numerous. They 
small in stature, dark in colour, and dirty in person. Their 
lands and feet are remarkably small. Their villages are built 
)a the ridge of a hill. Tree houses are common, almost every 
illage having one at a considerable height. Their language is 
imilar to Koitapu. They cultivate the soil carefully, and are 
Teat hunters. The women arc more degraded than among 
he Koitapu or Motu, and polygamy is more common. 

The dead are laid out for some weeks in the house, and then 
xposed to sun and smoke until perfectly dry. When the 
lones fall apart they are collected and tied up in a bundle and 
ung up in the deserted house or in a tree close by. 

The mode of salutation among the Koiari is peculiar. They 
alute their friends by chucking 3 iem under the chin. 

hey are great chewers of 3 ie betel-nut, and are very eager 
) (obtain salt. They barter their produce occasionally with the 
at Port Moresby for fish, cocoa-nuts, salt, and pottery. 


SCIENTIFIC SERIALS 

Jnnalen der Pkystk und Chemie, No. ii, 1878. — In a valuable 
apvT on the passage of the galvanic current through iron, Herr 
lutr bach describes experiments with reference to the effect of 
wij^ntudinal magnetisation of iron bars or wires on their 
‘‘-istance, and to the extra currents at closing and opening of 
le circuit, explained by a transverse or circular magnetisation. 
M*ciilarly magnetic iron conducts a current worse, the stronger 
'c circular magnetisation. The resistance of longitudinally 
♦gnetised iron may be less or greater than that of unmagnctic ; 
the former case the resistance function has nowhere a 
juimum or maximum ; the resistance rises steadily from the 
Vf* of saturated longitudinal, to that of saturated circular, 
at^netism ; and this is realised in hard steel. In the other case 
c esibtance-function has a minimum for the unmagnetic state. 

1 1 ) Auerbach explains the effects observed on the hypothesis 
lotatable molecular magnets, and indicates the bearing of his 
ijws on them on the fundamental laws of galvanism, and the 
banic constants of iron. — In a third series of experimental 
ignetic researches, Herr Fromme deals with two modes of 
'’Kiietising a rod with a spiral conveying a galvanic current, 
nay be inserted in the spiral after the circuit has been com- 
tt 1, and withdrawn while the current is still flowing ; or it 
av be inserted before the circuit is closed, and withdrawn after 
IS opened. He now obtains a distinct difference, un perceived 
More, between the eftects, and the causes of the phenomena 
thought to be not of secondary nature (or very little so), but 
.«.i!MbI'* from the essence of magnetism. The results of 
' I uncut are found to agree better with the Neumann-Kirch- 
• ^ heory, when the latter of the two above methods is aban 
»n 1 — Herr Ritter communicates a first paper of researches 
U' t height of the atmosphere, and the constitution of gaseous 
ical substances. On the two hypotheses of an indifferent 
i ' of equilibrium in the atmosphere, and of the oxygen and 
trogen retaining approximately, in all changes of condition, 
t jiroperties of a so-called perfect gas, he arrives theoretically 
height of 40 km. for the atmosphere, whereas Schiaparelli’s 
ervations make it more than 200 km. He removes this dis- 
tpancy by supposing that, in the rise of the air-masses, not 
1'/ aqueous vapour, but oxygen and nitrogen, pass into the 
U" ot aggregation of a snow-cloud. — Dr. Kolacek studies 
i^hematically the influence of capillary surface-pressure on the 
locity of propagation of water-waves. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, January 9. — “ Note on the Inequalities of 
• Diurnal Range of the Declination Magnet as recorded at the 
Observatory,” by Balfour Stewart, F.R.S., Professor of 


Natural Philosophy in Ouens College, Manchester, and William 
Dodgson. 

We we at present engaged in searching for the natural in- 
equalities of the above range, more especially for any of which 
the period is between 24 and 25 days. We find strong evidence 
of an inequality of considerable magnitude of which the period 
is 24*00 days, ve^ nearly. We have aLo found preliminary 
evidence of the existence of two considerable inequalities having 
periods not very far from 24*65 and 24*80 days. These two 
appear to come together in about 1 1 years, but vft cannot yet 
give the exact time of this. 

We have not found a trace of any inequality with a period of 
24*25 days. 

^ “ Some Experiments on Metallic Reflexion,” by Sir John 
Conroy, Bart., M.A. Communicated by Prof. G. G. Stokes, 
Sec. R.S. 

He finds that when light is reflected from a polished surface 
of gold or copper in contact with various media, the angle of 
principal incidence diminishes and the principal azimuth in- 
creases with the increase of the refractive index of the medium 
in contact with the metallic surface ; and further, the diminution 
in the value of the principal incidence appears to be nearly in 
proportion to the increase of the refractive index of the surround- 
ing medium. 

He states that the?* values of these angles for gold wdlh red 


are : — 

Principal 

Principal 


Incidence. 

Aiimuth. 

In air 

... 76 0 

35 *7 

In water 

... 72 46 ... 

... 36 23 

In carbon bisulphide . . . 

... 70 03 . 

... 3648 


Assuming that the angle of principal incidence for a metal is the 
same as the angle of polarisation of a transparent substance, 
that is the angle whose tangent is equal to the refractive index, 
the value of that angle in air, as deduced from the measurements 
made in w'ater and carbon bisulphide by multiplying the tangent 
of the principal incidence in those media by their refractive 
indices is 76*53 and 77*22 instead of 76. 

“Researches on the Absorption of tlie Ultra-Violet Rays of 
the Spectrum by Organic Substances,” by W. N. Hartley, 
F.lnst. Chem., F.R.S.E., F.C.S., Demonstrator of Chemistry, 
King’s College, London, and A. K. Huntington, F.Inst. Chem., 
A.R.Sc. Mines, F.C.S. Communicated by Prof. G. G. Stokes, 
Sec.R.S. 

The follow ing were the conclusions reached : — 

1. The normal alcohols of the series C„Il2n + jOH are remark- 
able for transparency to the ultra-violet rays of the spectrum, 
pure methylic alcohol being as nearly so as water. 

2. The normal fatty acids exhibit a greater absorption of the 
more refrangible rays of the ultra-violet spectrum than the 
normal alcohol-, containing the same number of carbon-atoms. 

3. There is an increased absorption of the more refrangible 
rays corresponding to each increment of CH2 in the molecule of 
the alcohols and acids. 

4. Like the alcohols and acids, the ethereal salts derived from 
them arc highly transparent to the ultra-violet rays, and d > not 
exhibit absorption-bands. 

In order to ascertain whether isomeric bodies exhibited similar 
or identical absorption-spectra, a series of benzene derivatives 
was examined. From the great absorptive power of this class 
of substances it was found necessary to use very dilute solutions, 
even though the cells holding the liquids were not more than 
0*75 inch in thickness. Curves were plotted by taking the pro- 
portions of substances in solution as ordinates, and the position 
of absorption-bands as abscissae, and these curves are highly 
characteristic features of very many compounds. About twenty 
diagrams have thus been made. 

The following is a .summary of the chief points of interest 
appertaining to benzene and its derivatives : — 

1. Benzene, and the hydrocarbons, the phenols, acid-, and 
amines derived therefrom, are remarkable firstly, for their 
powerful absorption of the ultra-violet rays ; secondly, for the 
absorption-bands made visible by dissolving them in water or 
alcohol, and diluting ; and thirdly, for the extraordinaiy intensity 
of these absorption-bands, that is to say, their pow'cr of resisting 
dilution. 

2. Isomeric bodies, containing the benzene nucleus, exhibit 
widely different spectra, inasmuch as their absorption-bands 
vary in position and in intensity. 
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3. The photographic absorption sj>cctra can be en^ployed as a 
means of identifying organic substances, and as a most delicate 
test of their purity. The curves obtained by co-ordinating the 
extent of dilution with the position of the rays of the spectrum 
absorbed by the solution form a strongly-marked and often a 
highly characteristic feature of many oiganic compounds. 

TTiere is a curious feature in connection with the position of 
the absorption bands ; at the less refrangible end they either 
begin at line 12 Cd or line 17 Cd, and those which begin at 12 
end a little beyond 17. 

No napthalene or anthracene derivatives have yet been 
examined, and very few substances of unknown constitution — 
hence most interesting results may be anticipated from a con- 
tinuation of this research, and this contribution must be accepted 
rather as a bare commencement of the subject than its 
conclusion. 

Mathematical Society, January 9. — C. W. Merrifield» 
F.K.S., president, in the chair. — Dr. J. IIo])kinson, F.R.S.> 
was admitted a Member. — The following communications were 
made to the Society : On a theorem in elliptical functions, by 
Prof. Cayley, F.R.S. — On a new modular equation, by Prof. 
11 . J. S, Smith, F.R.S. — On coefficients of conduction and 
capacity of two electrified siffieres, by Prof. Greenhill. — On 
certain systems of partial diflferential equations of the first order 
with several dependent variables, by Prof. Lloyd-Tanner. 

Edinburgh 

Royal Society, December 16, 1878. — Prof. Kelland, presi- 
dent, in the chair. — The first paper was on the action of light 
on the iris, by Mr. William Ackroyd. In dhe paper Mr. Ack- 
royd suggested certain method.s for determining whether the 
amount of light admitted to the eye had an influence on the 
pupil or not. Certain of the suggested methods had reference 
to light emanating from a bright point held close to the eye, 
while another dealt with rays of light emanating from a bright 
point at a distance. — The next paper uas by Mr. John Aitkcn, 
on a new variety of ocular spectrum. — Mr. Alex. Macfarlane, I 
D.Sc., M.A., then read the first half of a paper on the 
principles of the logical algebra. In it he entered into a 
minute examination of the principles of the logical calculus, as 
laid doun by Prof. Boole in his treatise on the ‘‘Laws of 
Thought," and advanced a new theory of the operation of the 
mind, founded upon the analysis of language and the nature of 
mathematical reasoning. 

Manchester 

Literary and Philosophical Society, December 10, 1878. 
— J. P. Joule, D.C.L., LL.D., F.R.S., president, in the chair. 
On the combinations of aurin with mineral acids, by R. S. Dale, 
B.A., and C. Schorlemmer, F.R.S. — On the estimation of small 
excesses of weight by the balance from the time of vibration 
and the angular deflection of the beam, by J. II. Poynting, 
B.A., B.Sc. 

Paris 

Academy of Sciences, January 6. — M. Fizcau in the cliair. 
— M. Edm. Becquerel was elected Vice-President for 1879. — 
M. Fizeau gave information regarding the publications of the 
Academy, and the changes among members and correspondents 
during the year. The deceased members are Becquerel, Reg- 
nault, Delafosse, Bernard, Belgrand, and Bienayme. Deceased 
correspondents, Didion, Secchi, Mayer, Malaguti, Leymcrie, 
De Vibraye, De Valdroine, Shumann, Rokitanski, and Lebcrt, 
— The following papers were read ; — Reply to M. Pasteur, by 
M. Berthelot. — On a gigantic isopod from a great depth in the 
sea, by M. Milne-Edwards. This creature, called Bathynoffius 
gi^anteus, was brought up from a depth of 955 fathoms, on the 
north-east of the bank of Yucatan, by the American expedition 
in the Blake, which started in December, 1877, under A. Agas-siz. 

It nicasures o*23m. in length and o'lom. in breadth, and is 
specially distinguished by its respiratory apparatus. This has 
the form of plumes or tufts from branching stems under the 
false abdominal feet, which serve as a kind of opercular 
system. The whole system, including a hollow part in the 
false abdominal feet, may be injected with coloured liquid. 
Doubtless the arrangement is specially adapted for the great 
depth at which the animal respires. The eyes arc very 
W'ell-dev eloped (which w'ould hardly have been expected in a 
very dark medium). They-are each formed of nearly 4,000 
square facettes, and, instead of being above the head, as in aU 
errant Cymothoadians, they arc lodged under the frontal border, 
at each side of the base of the antennae. M. Milne* Edwards | 
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places the animal in a new family, which he designates 
ferous Cymothoadians . — On the parallelism of axes of rotatim^ 
by M. Sire. The tendency to this is illustrated by a sinipb 
apparatus. — On an economical method of bathing adopted ill 
the 69th Regiment of Infantry, by Dr. Haro. Each man takit 
his place in a tub of warm water, and receives a pulven^l^ 
douche of warm water, at the same time rubbing himself wifk 
black soap and a brush ; then comes a second douche of warm 
water, then washing with cold water. 80 to 100 men are thus 
washed daily at a cost of 1 fir, 20 per s&ince, or o*oi2 fr. per 
man.— -On the existence of the intra-Mercurial planet indicated 
by Leverrier, by M. von Oppolzer. He finds (by calculadon) 
the existence of such a planet very probable, but thinks 
it cannot be identical with any of the two objects ,ob- 
served by Mr. Watson, — Double nebulae in motion, by 
M. Flammarion. He suggests that such may be the origin of 
systems of double stars. Having compared the observations 
made on 5,000 catalogued nebulae, he indicates those which 
show a certain motion, and the nature of it. — On the formation 
of organic ultramarines, by M. de Forcrand. He obtains such 
products by heating ultramarine of silver with chlorides or 
iodides of different alcoholic radicles. — On the separation of 
etbylamines, by MM. Duvillier and Buisinc. — On a new group 
of silicified stems of the coal epoch, by M. Renault. Complet- 
ing, in some sort, the observations of Prof. Williamson, he 
finds among the fossils of Autun a series of types paralld (as 
regards the growth of the ligneous axis) to the Sigillarinese, but 
related, on the other hand, to stems of Cordaites by ctttain 
details of structure. This new group he designates Poroxylea, 
from the nature of their wood ; they present the three types of 
stem found in Sigillarine*. — On the disease of the chestnuts, by 
M. Dc Seynes. The parasite mycelium forms a superficial and 
a deep network, which destroy the cellular layers of the root, 
the richest in protoplasm ; the liberian and ligneous fibres arc not 
attacked. — On dental grafting, by M. David. He distinguishes 
the graft by restitution and the graft by bor reaving. The former 
consists in reim]>lantation after extraction, and is resorted 
to to rectify direction, to treat caries and periostitis easily, or to 
facilitate operations on some other tooth in the mouth. In 
twenty -two cases, only one proved unsuccessful. Tlie graft by 
borrowing consists in substituting a sound tooth (which has had 
to be extracted from the same or another mouth), for a bad one. 
Or a sound root from a lower animal may be inserted for a bad 
one, as base for a pivoted artificial tooth. — On animal grafting 
in its applications to the therapeutics of certain lesions of the 
dental apparatus, by M. Mi^itot, lie furnishes some dati 
regarding graft by re.stitution in the case of chronic periostitis 
of the top of the root of teeth, &c. His success amounts t > 
about 92 per cent, (sixty-two operations, fifty-seven cures). — M. 
Delcsse was elected member in mineralogy, in room of the late 
M. Delafosse. 
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GAS VERSUS ELECTRICITY 

T he gas companies are at last awakening to the 
peculiarity of their position, and gas-shareholders 
are recovering their confidence in the stability of their 
property. It is interesting to observe how steadily the 
shares in all the great gas companies have during the last 
few weeks been rising, and unless any untoward event 
occurs there is no reason why in a short time they should 
not recover the position they so singularly lost in August 
of last year. Looking dispassionately upon the events 
that have occurred, it is difficult to understand how such a 
panic and scare could have arisen. Nothing of any sort 
or kind has been discovered either in the laws of electricity 
or in their application to electric lighting to account for it. 
We know no more of the electric light now than we did in 
1862, when as great a display was made in our Exhibition 
of that year as was made in the French Exhibition of last 
year. There is no doubt, however, that the enterprise of 
our neighbours on the other side of the Channel in light- 
ing up so brilliantly one of their grand new streets pro- 
duced a sensation that will not easily be forgotten. 
Englishmen never like to be beaten. We are accustomed 
to be startled by inventions from the other side of the 
Atlantic, but wc arc not accustomed to be beaten either 
in commercial enterprise or in inventive skill by our 
neighbours on this side of the Atlantic. Hence, all of 
those, whose name is legion, who visited Paris last year 
came back with exaggerated ideas of the effect of the 
electric light in the Avenue de 1 ’ Opdra, and spread through 
England a profound opinion of the value of electricity as 
a means of illumination. 

It seems to be forgotten that only three years ago a 
competitive trial of gas and electricity was made in the 
clock tower of the Houses of Parliament. Each of 
these lights were tried for several months, the electric 
light being a Serrin lamp lit by a Gramme machine ; and 
that, after a very careful examination, gas was successful, 
was adopted, and is now used by the Office of Works. 

Again, it seems to be forgotten that the Elder Brethren 
of the Trinity House have been experimenting upon this 
question ever since 1857, and that the results of their 
experiments have only led to the adoption of the electric 
light in three of their lighthouses. If the electric light 
had had the wonderful advantage over gas or oil that its 
projectors profess for it, surely the governors of such 
an institution as the Trinity House would have fitted up 
all the lighthouses upon our coasts with this wonderful 
light. 

The recent experiments, however, have shown both the 
strength and weakness of the position of the gas com- 
panies. Their strength consists in their being in posses- 
sion of the ground ; their weakness consists in their 
producing only a poor light — and a very poor light — 
when compared with electricity. But is there any reason 
why this weakness should continue? Is there any 
reason why gas should remain such an indifferent light ? 
There is none but that of expense, and expense will not 
deter people from having a better light if they can only 
get it. The Phoenix Company has taken the question in 
VoL. XIX.— No. 482 


hand, and has shown in the Waterloo Road what can be 
done with gas when the question of expense is not con- 
sidered. Indeed, it would almost seem, from the ex- 
periments that have been made, that the quantity of 
light to be produced by gas is only a question of the 
quantity of gas consumed in a given space. There 
are now burning in the Waterloo Road two brilliant gas 
lamps, giving a light of 500 candles, and this is greater* 
in point of fact, than the intensity of the light developed 
by any one of the electric lights that are now on trial in 
the thoroughfares of London. There is, however, a defect 
in gas light which remains to be eradicated, and that is 
the colour of the light. The one great advantage which 
the electric light has over gas is that the electric light, 
owing to its very high temperature, produces rays of 
every degree of refrangibility, and therefore, as an illu- 
minating power it is equal to that of the sun. But gas 
light, owing to the lowness of its temperature, is deficient 
in blue rays, and is therefore not so effective in dis- 
criminating colours as the electric light. 

A very marked advance towards perfection in this 
direction in gas lighting has been made in the albo-carbon 
process, by which the gas burnt is enriched with the 
vapour of naphthaline — a refuse of gas manufacture. 
This process is being introduced by Mr. Livesey, and, to 
judge by the experiments that have been shown, it is very 
promising indeed. The intensity of the light of a gas 
burner is improved at least five times, and in some expe- 
riments witnessed by the writer the improvement was as 
much as twenty times. 

The tentative trials that arc being made with the 
electric light in London cannot be said to be very suc- 
cessful. That at Billingsgate was certainly a fiasco, that 
on the Embankment is very brilliant, but we have yet to 
learn its cost, and there is no doubt whatever that the 
efficiency of the light is very much less than that usually 
ascribed to the electric light. The trial on the Holborn 
\'iaduct is not a success. The experiment seems to 
be conducted by some one who is not experienced 
in the working of electric circuits, for occasionally all 
the lamps are found extinguished, on other occasions only 
a portion of them arc burning, and frequently they are 
very dull. It is quite difficult even at the distance of the 
Post Office to distinguish the gas from the electric lamp. 
The same effect is observed on crossing Blackfriars 
Bridge and looking towards the Houses of Parlia*fnent 
when there is the slightest mist in the air, and it is quite 
evident that the electric light has no more — if as much — 
penetrative power than gas. 

A most complete and careful inquiry into the working of 
the electric light has been made by Mr. Louis Schwendler 
for the East Indian Railway Company, and his results 
are extremely interesting. He has recommended the 
introduction of the light into certain r^lway stations 
where no gas exists, and the system he proposes to use is 
the Siemens dynamo-machine and one Serrin lamp, and 
thereby save that waste which the multiplication of the 
light unquestionably produces. He proposes to distribute 
this single light by diffusion on a pjan originally suggested 
by the Duke of Sutherland. His investigation has been 
conducted in a thoroughly scientific spirit, and when his 
report is published it will be a very y^luable addition to 
our knowledge of the theory of the electric light. It has 
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been shown by the writer that' the full effect of the current 
can only be obtained by one lamp on a short circuiti and 
that when adding to the lamps by inserting more of them 
on the same circuit, or on a circuit so that the current is 
subdivided, the light emitted by each lamp is diminished 
in the one case by the square, and in the other case by 
the cube of the number of lamps so inserted. Dr. 
Siemens maintains also the concentration of the power 
Oft one light, but other experimenters are endeavouring to 
partially multiply the light. For instance, M. Rapiefi; 
in the Times office, very successfully distributes six lights 
about the office, and Ladd and Co., with the Wallace 
form of machine, also distribute six lights over the 
Liverpool Street Station. Although there is undoubtedly 
a loss of power in this distribution of the lamps, there 
may be an advantage in such distribution in cases like 
printing offices and railway stations. A successful experi- 
ment has been made by the British Electric Company in 
lighting up some of the stations of the Metropolitan 
Railway Company, and the India Rubber and Gutta 
Percha Company have been successful in lighting up the 
London Bridge station of the London Brighton and 
South Coast Railway Company. In all these cases we 
have scarcely emerged from the sphere of experiment. 
The electric light has not yet been permanently intro- 
duced on any large scale. Many are trying it, many are 
captivated by the brilliancy of the light, and many in 
their eagerness to keep up with the spirit of the age, are 
introducing it, as, for instance, the London Stereoscopic 
Company, and the Messrs. Nichols, the clothiers in 
Regent Street, where, however, the light does not appear 
to give very great satisfaction through its fluctuation. 

We were led to expect very much from the experi- 
ments of Mr. Werdermann, but his attempt to subdivide 
the light seems to have subsided, for we have heard 
nothing of it for some time past. Again, we have heard 
no more of M. Arnaud’s discovery, and the accounts that 
reach us from America of the doings of the Sawyer-Mann 
light, and of the supposed discoveries of Mr. Edison, are 
unworthy of attention. 

The present state of the electric light question may 
therefore be said to be a tentative one, and the gas com- 
panies are with much enterprise now giving their retort 
courteous by showing that they are in a position — if 
people choose to pay for it — to give quite as powerful a 
light as the electric light ; and, let us hope, before long 
that it will be quite as perfect. There can be no doubt 
that the use of electricity for the production of light is a 
very wasteful as well as a costly process, for the energy 
that is generated in the machine is not all consumed in 
the lamp, but is proportionately distributed over the 
whole circuit. It is therefore not utilised only in the 
place where it is wanted, as in the case of gas. If we 
are using a certain amount of energy in an electric lamp 
to lig^t a street, we are wasting as much if not more 
energy in the street in maintaining the current to produce 
that light. 

There are three points which all electric lights for 
general purposes should be required to atuin. The 
first is a brilliancy far exceeding that of any kno>^n 
lamp ; the second is a durability greater than that uhich 
would be required for night operations in England ; and 
the third is absolute steadiness, to enable work lo be 


conducted without affecting the eyes. There is no eW- 
tric light that has yet been introduced which supplies us 
with these desiderata. W. H. Preece 

Tjfie novum ORGANUM'^ 

Bacofis Novum Organum. Edited, with Introduction, 
Notes, &c., by Thomas Fowler, M.A., Professor of 
Logic in the University of Oxford. (Clarendon Pros'?, 
1878.) 

T he writings of Lord Bacon, and especially the 
Novum Organum,” possess a fourfold interest- 
They have a direct bearing upon the history of philo- 
sophy, literature, logic, and physical science ; and what- 
ever estimate we may form of their influence upon each 
of these branches of knowledge, we think that few will 
fail to admit that Bacon threw a bridge over that vist 
and deep gulf which separates the ancient from t^e 
modem modes of thought, and directly opened a way to our 
present philosophy and science. Those who would make 
him the Founder of a sect, the Inventor of induction, or 
the Father of experimental philosophy, know nothing of 
his writings. Many had written against Aristotle before 
his time, many had advocated the collection of positive 
facts, and the application of a just induction, but they 
had offered on their part no system which could replace 
that of Aristotle. When the Scholastics began to abandon 
their leader, some took refuge in the meagre philosophies 
of Ramus, of Telesius, of Aconcio, of Nizolius, of Cam- 
panella, and of minor men. But when Bacon gave to the 
world a vast and definite system, and for the first time 
pointed out the fallacies of the old methods, and sug- 
gested new means of interrogating Nature, the scattered 
refugees from Scholasticism were glad to unite their 
forces under his banner. 

We must bear in mind at the outset that Prof. Fowler 
approaches the editorship of the “ Novum Organum,” from 
the logical and philosophical, rather than from the 
scientific side. It is improbable that any one man 
could combine the very exhaustive knowledge of logic, 
j literature, philosophy, and science, necessary for the 
complete and thorough editing of the work. The main 
' object on the part of our author has been to show that 
the “Novum Organum’* marks an epoch in the history 
of logic. At the same time he has by no means neglected 
the other aspects of the work. He has added copious 
‘ notes, which from every point of view are admirable. It 
is only here and there that one detects that some of the 
notes relating to the scientific matters so largely discussed 
in the second book, were not written by a man of science. 
Playfair and Whewell are quoted among the older authori- 
ties, while Prof. H. G. S. Smith, Mr. Kitchin, and Prof. 
Clifton, have lent a willing hand in the elucidation of the 
more knotty points. The most recent ideas on scientific 
subjects are' introduced : such as the kinetic theory of 
heat, and the conservation of energy. The liquefaction 
of oxygen and hydrogen is noticed, although much of the 
work must have been in type when these discoveries were 
made. Altogether we have no fault to find with the 
j treatment of the work from a scientific point of view. 
There have been wide differences of opinion concerning 
Bacon’s influence on the rise and progress of physical 
' science. While Voltaire and the Encyclopedists on the 
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one side call Bacon "the father of experimental philo- 
sophy,” Sir D. Brewster asserts that he had no influence 
whatsoever on the development of our modem experi- 
mental method. As to the most recent attacks— those of 
Liebig and Tchihatchef — they are based on such a very 
shallow acquaintance with Bacon’ s works, and are couched 
in such a pitiful and contemptible spirit, that they are 
quite unworthy of notice. The true estimate of Bacon’s 
influence on modern science [ is no doubt to be found 
between the extremes of the Encyclopedists on the one 
hand, and of Brewster on the other. Bacon certainly was 
not the father of experimental philosophy, but most surely 
he had much to do with our modem scientific method. 

Prof. Fowler discusses the nature of Bacon’ s influence 
on the progress of science, under nine separate headings, 
(i) "He called men, as with a voice of a herald, to lay 
themselves alongside of nature, to study her Mays, and 
imitate her processes. ... In one word he popularised 
science.” (2) "He insisted, both by example and pre- 
cept, on the importance of experiment as well as obser- 
vation.” (3) He thus recalled men to the study of facts ; 
and (4) in order to do^this it was necessary to free them 
from the subjection to authority, to which they had so 
long submitted. "Nor can I doubt,” says our author, 
" that his utterances on this subject had far more influ- 
ence in producing the intellectual revolution which fol- 
^ lowed than the utterances of any one^of his predecessors, 
or perhaps than those of all taken together.” (5) "The 
emancipation of reason from the bewitching enchant- 
ments of imagination,” which he effected (6) by asserting 
the claims of " a logic of induction which shall do for the 
premisses, what the old logic, the logic of deduction, does 
for the conclusions.” (7) "The manner in which he 
insisted on the subordination of scientific inquiries to 
practical aims, the furtherance of man’s estate, and the 
increase of his command over the comforts 'and con- 
veniences of life.” (8) The "hopefulness” of Bacon, as 
regards the future of the human race ; and finally (9) 
" the marvellous language in which Bacon often clothes 
his thoughts.” 

Taken m connection with all this, the charges which have 
been brought against Bacon, as a man of science, appear 
very trivial. It is urged against him that he did not accept 
the Copernican theory, and that it was fully accepted 
more than fifty years before the " Novum Organ urn ” 
was written ; but we must remember that the system w^as 
by no means firmly established before the discovery of 
the satellites of Jupiter in 1609. Prof. Fowler remarks 
that "it is possible to draw up a long list of eminent 
men, astronomers and others, anterior to, or contemporary 
with. Bacon, who adopted and taught the Copernican 
theory ; but we believe there were only ten Copern icans 
in the world, when the " Novum Organum” began to be 
written. Moreover, we must remember that the anti- 
Copemicans could boast the great name of Tycho Brahe, 
while Riccioli, five-and-twenty years after Bacon’s death, 
pretended in his " Almagestum Novum” to refute fifty- 
seven arguments in favour of the theory. It has also 
been urged that Bacon did not fully recognise the value 
of the discoveries of Galileo. Liebig boldly tells us that 
he was ignorant of the discoveries of Jupiter’s satellites, 
of the ring of Saturn, of mountains in the moon, of the 
law of the motion of planets, and of the spots of the sun, 


while in the 39th Aphorism of Book 2 of the "Novum 
Organum,” wc read " Secundi generis sunt ilia altera 
perspicilla quae memorabili conatu adinvenit Galilaeus ; 
quorum ope, tanquam perscaphas aut naviculas aperiri et 
exerceri possint propiora cum caelestibus commercia. 
Hinc enim constat, galaxiam esse nodum sine coacerra- 
tionum stellarum parvarum, plane numeratarum et dis- 
tinctarum ; de qua re apud antiques tantum suspicio fuit. 
Hinc demonstrare videtur, quod spatia orbium (quos 
vocant) planetarum non sint plane vacua aliis stellis, sed 
quod coelum incipiat stellescere antequam ad ccclum 
ipsum stellarum ventum sit ; licet stellis minoribus quam 
lit sine perspicillis istis conspici possint. Hinc choreas 
illas stellarum parvarum circa planetam Jovis (unde 
conjici possit esse in motibus stellarum plura centra) 
intueri licet. Hinc inaequalitates luminosi et opaci in 
luna distinctius cernuntur et locantur ; adeo ut fieri possit 
qu£edam seleno-graphia. Hinc maculae in sole, et id 
genus : omnia certe inventa nobilia, quatenus fides hujus- 
modi demonstrationibus tuto adhiberi possit.” 

If we compare Bacon’s writings solely as regards their 
scientific aspect with those of the greater number of his 
contemporaries, we find a decided balance in favour of 
the former ; at the same time it must be admitted that 
men like Gilbert and Galileo were far in advance of our 
philosopher, both as experimentalists and as discoverers 
Among Bacon’s experimental achievements we may men- 
tion, however, the experiment which simultaneously 
proved the slight compressibility of water, and the 
porosity of the densest solids, usually alluded to as " the 
celebrated experiment of the Florentine academicians.” 
Bacon made use of a sjihere of lead filled with Mater, 
while the Florentines employed a sphere of silver, but 
this was the only difference. Bacon’s experiment was 
tried moic than thirty years before the establishment of 
the Accademia del Cimento, and mms published ("Nov. 

^ Org.,” lib. li. aph. 45) nearly fifty years before Megalotti, 

1 the secretary of the Academy, made it known in the 
“ i^aggi di Esperienze.” Mr. Ellis speaks of this as 
" perhaps the most rcmaikablc of Bacon's experiments.’’ 

Wc may also mention that Bacon endeavoured (wc 
believe for the first time) to determine the relationship 
between the volume of a vapour and that of the liquid 
producing it ("Nov. Org.,” lib. 2, aph. 40; also the 
tractate, " Phenomena Universi ”). Furthermore, he de- 
termined the specific gravity of seventy-three substances, 
taking gold as the standard. It is true that the method 
was clumsy, but the table was, at least, far more extensive 
than that of any previous writer. 

Jn the " Historia Soni ct Auditus ” Bacon suggests the 
method for determining the velocity of sound which was 
employed with so much success by the French nearly two 
centuries later; and in the same treatise he compares 
" visibles and audibles ” with great acuteness. Again, 
in the second book of the " Novum Organum,” the 
inquiry into the nature of heat often displays, not only 
great observational powers, but an elegant application of 
logical inference. 

All this, and much more, Prof. Fowler has pointed out 
in his exhaustive notes. His work has been, to a great 
extent, a labour of love ; he has bestowed upon it an 
infinite amount of care and pains, and he has been 
unwearied in his endeavours to sift everything to the 
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bottom, and ih giving an opinion to act as a just judge ; 
moreover, be has brought to bear upon every part of it 
his own logical habit ot mind. It will be welcomed as a 
valuable addition to Baconian literature, and to the 
history alike of philosophy, literature, logic, and science. 

G. F. Rodwell 


THE AMERICAN CYCLOPAEDIA 

The American Cyclopccdia: a Popular Dictionary of 
' General Knowledge, Edited by George Ripley and 
Charles A. Dana. 17 vols. (New York and London ; 
Appleton and Co., 1873*1878.) 

I T was not to be expected that so eminently practical a 
nation as the United States would be long behind 
the stereotyped peoples of Europe in so indispensable an 
article as an encyclopaedia. It is indeed many years 
since such a work was published in the States, and that 
so recently completed by the enterprising firm of Appleton 
is really a new edition of what some of our readers may 
remember as The New American Cyclopaedia.*’ On the 
very surface the present issue is a vast improvement on the 
old, with its black funereal covers and unpleasant type. 
Indeed, the present edition may be regarded as really a 
new work, brought up to date in all departments. Ten 
years had elapsed between the completion of the old 
edition and the commencement of the new, and between 
1863 and 1873, advances of vast importance had been 
made in nearly all departments of science. That Messrs 
Appleton made competent provision to take account 
of these advances is evident from the list of men whose 
services they were able to obtain in bringing out the new 
edition. Besides the editors-in -chief, Messrs. Ripley and 
Dana, and four associate editors,” there was a large staff 
or ‘^revisers,’* and a corps*’ of contributors containing 
most of the well-known scientific workers of the States. 
The organisati on of the work of the new edition appears 
to have been excellent, and from a description of the 
extensive premises devoted to the staff, it seems to have 
been a British Museum in miniature, with greatly im- 
proved arrangements. 

The “American Cyclopaedia” can scarcely be com- 
pared with any existing Cyclopaedia in this country. It 
is not on so extensive a scale as the ^^Britannica,” but is 
considerably larger than ‘‘Chambers’.” It is indeed a 
kind of compromise between these two w^ell-known works 
of reference; the information is not so conglomerated 
into huge articles as in the former, nor is it quite so sub- 
divided as the latter— a feature which renders the latter 
so satisfactory from a purely “reference” standpoint. 
The “ American ” has, however, on the whole, stronger 
affinities with “ Chambers’” than with any other; for 
while there arc longish articles on some of the leading 
departments, still as a rule the great subjects are broken 
up into their subdivisions. Thus the article “Natural 
Philosophy” is little more than a reference to the 
various departments included under the wide term; 
under “ Ch EMISTRY ” some of the main principles and 
data of the science are given, with copious references to 
subordinate heads. Some of these latter, in the two 
great divisions of physical science, aie treated at 
considerable length, as An ixiTY, A^T)^rIC Theory, 
Hea'J*, Liuiir, Magnetisai, and so on, the last-mentioned 


having been written by the late Joseph Henry. Geology 
is a moderate-sized article by Sterry Hunt, and Botany 
is rather short, with, however, a good bibliography 
appended ; the author’s name is not given. Prof. Cleve- 
land Abbe contributes a model article on Meteorology, 
and many kindred subjects are written by the same able 
hand. One feature which the “American” has in 
common with “ Cha Albers’ ” is the giving biographies of 
living men, a feature the advisability of which we do not 
care to discuss. Happily the “ American ” confines itself 
mainly to a statement of facts in the life and work of 
living men; eminence in any direction is sufficient to 
gain admission to these pages, and all sorts of names will 
be found therein, from “Boss” Tweed to Charles 
Darwin. 

The geography in this new edition is specially well 
done, one of the largest and best articles in the work 
being that on the United States. Japan is well done by 
Prof. Griffis of Tokio, the language being by Dr. 
Hepburn, of Tokio, and the literature by Mr. Satow, our 
Secretary of Legation there. We are glad to find that 
in most cases where it is desirable, satisfactory biblio- 
graphies arc appended to the •articles. Perhaps one of 
the most distinctive features of the Cyclopaedia is the 
copious index, occupying the whole of the seventeenth 
volume, which has been prepared for the whole work. 
This, indeed, doubles the value of the Cyclopaedia as a 
book of reference. Although, as we have said, the great 
subjects are, as a rule, subdivided into their leading 
branches, still, throughout the greater number of articles 
arc incidental references containing scraps of valuable 
information which can find no place of their own. In 
this way much useful knowledge would be buried but for 
a good index, and the index prepared for the “ American ’’ 
by Dr. Conant, is one of the most thorough and best 
planned we have seen. It covers 800 pages, is simple in 
its method, easily consulted, and admirably adapted not 
only to bring out all that is in the woik, but to enable any 
one who might desire it, to follow out any subject to 
completeness. The bold clear type in which the index is 
printed adds greatly to its usefulness, and, altogether, it 
is a feature which those who are in the habit of consulting 
cyclopaedias in earnest will know how to value. 

The maps and illustrations in the “ American ” are, on 
the whole, faithful and good, and ample in quantity, and 
the type and paper are excellent. In short, in all the 
features distinctive of a cyclopaedia the “ American ” will 
hold its own with any in the Old World. It would no 
doubt be possible to pick faults in plan and criticise some 
of the particular articles, but this we are not disposed to 
do where the work as a whole is so eminently satisfactory. 
The only objection we feel inclined to make is to the price. 
The volumes are almost the same size as those of “ Cham- 
bers’,” but each is more than double in price, and not 
very much less than the price of a volume of the “ Brit- 
annica.” This may have been rendered necessary by 
the great expenses of preparation, but we doubt if at 
such a price it would command any great sale here. We 
arc surprised to find that the work is sold, not through 
the regular “ trade,” but by what is known here as the 
“ canvassing ” system. We should have thought that so 
high-class a work would not have had to depend on any 
such system for sale. Of course the articles are mainly 
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ffritten from the American point of view; but to an 
English reader this adds little that seems peculiar^ and 
were it not for the price of the work, it might very well 
be put into the English market. Altogether it is highly 
creditable to publishers and editors, as well as to Ameri- 
can enterprise. 

ora BOOAT SHELF 

The Fairy-Land of Science, By Arabella B. Buckley. 

(London : Stanford, 1878.) 

The modest preface which Miss Buckley has prefixed 
to her attractive-looking volume almost disarms criti- 
cism, her desire being, she states, simply to awaken a 
love of nature and of science, while giving pleasure to 
young people. In this aim Miss Buckley will, we have 
no doubt, fully succeed. 

The substance of this volume was given as a series of 
lectures to children last spring, at St. John’s Wood, and it 
is at the request of friends who were then present, that 
the lectures have been printed. We could wish that 
there were some one in every town equally gifted in ren- 
dering science attractive to young people and thus inciting 
’ them to a farther and deeper study of natural knowledge. 

It would be easy to find fault with some things in this 
book if we simply regarded it from the narrow standpoint 
of the scientific critic, without taking into consideration 
the aim of the author ; but as a reading-book to inspire 
children with a love for nature, which is all the author 
claims for it, we do not know of a more interesting nor 
useful gateway to science. The really admirable illustra- 
tions with which the book abounds and the pleasant, light 
manner in which the author cairies her readers along 
from one subject to another will make the ** Fairy- Land 
of Science ” a welcome and useful addition to juvenile 
literature. 

In the opening lecture Miss Buckley introduces us to 
her fairies, showing how things far more wonderful than 
those related in fairy-tales are daily happening around 
us, and also how this fairy-land of science may be 
entered by any one with eyes and with a wish to use 
these eyes. 

In concluding the series of lectures, after showing how 
it is but the outskirts of this fairy domain which has 
been touched, the results of a study of science are thus 
summed up ; — 

Pleasant and happy thoughts may thus be conjured 
up at any time, wherever we find ourselves, by simply 
calling upon nature’s fairies and asking them to speak to 
us. Is it not strange, then, that people should pass them 
by so often without a thought, and be content to grow up 
ignorant of all the wonderful powers ever active in the 
world around them ? 

Neither is it pleasure alone which we gain by a study 
of nature. We cannot examine even a tiny sunbeam, 
and picture the minute waves of which it is composed, 
travelling incessantly from the sun, without being filled 
with w’onder and aw'e at the marvellous activity and 
power displayed in the infinitely small as well as in the 
infinitely great things of the universe. We cannot become 
ramiliar with the facts of gravitation, cohesion, or crystal- 
lisation without realising that the laws of nature are fixed, 
orderly, and constant, and will repay us with failure or 
success according as w^e act ignorantly or wisely ; and 
thus we shall begin to be afraid of leading careless, 
t^eless, and idle lives. We cannot watch the working of 
• ^ primrose or the bee, without learn- 

ing that living beings as well as inanimate things are 
governed by these same laws of nature ; nor can we con- 
template the mutual adaptation of bees and flowers without 
Wknowledging that it teaches the truth that those succeed 
yst m life who, whether consciously or unconsciously, 

«o their best for others.’ ' 


This extract will be sufficient to show the happy w;^y 
in which Miss Buckley addresses her young hearers wd 
readers. At the same time the author would, in our opinion, 
have done better had she not attempted to travel over so 
wide a range of subjects as is embraced in her lectures, 
for we skip from chemistry to physics, then to meteoro- 
logy, physical geography, and geology, thence to the life 
of a primrose, afterwards to coal, then to bees, and 
finally to the fertilisation of plants. This discursiveness 
leads to occasional looseness of statement, as, for ex- 
ample, employing the terms positive and negative to 
expres® the poles of a magnet ; it also causes a slurring 
over difficulties, as in the attempt to explain the measure- 
ment of the wave-lengths of light which, with the s'})>jcct 
of diffraction, had better have been omitted in a child s 
book like the one before us. ^ . • 1. 

More durable 'and equally interesting information might 
have been given by selecting some one branch of science, 
examining carefully a few simple phenomena, and regard- 
ing them under various aspects ; Faraday’s juvenile lec 
turcs at the Royal Institution — his lectures on a candle, 
for instance— are the best illustrations of what we mean. 

In the study of nature there are very many statements 
which a child must take simply on the assertion of his 
or her teacher, with the explanation that their verifica- 
tion is only possible when the child has grown older and 
wiser ; regions *are thus opened up beyond its present 
powers, and the first lesson in education has been learnt 
— the consciousness of ignorance. We have no doubt 
however, that this lesson Miss Buckley would wish to 
convey as much as we ourselves. 

New Commcrdal Planisy with Directions for their Growth 

and Utilisation, By Thos. Christy, F.L.S. (London : 

Christy and Co., 1878.) 

This is the second of what is evidently intended to form 
a series of pamphlets on plants cither of entirely new 
economic interest or those v hose uses have been extended 
or developed or are capable of being developed. It is a 
matter of notoriety that numerous products of the vege- 
table kingdom require only to be more generally or better 
known to become more largely used. New products which 
reach our markets often fall entirely through, simply for 
the want of a proper appreciation of their value or of 
some one to lake them up and properly test them. This 
task Mr. Christy seems to have set himself to do, for 
in his preface he asks for information upon new drugs or 
plants, such as notes bearing upon their properties and 
uses, and what is a very valuable point indeed, he appeals 
to residents in tropical countries for flowers, leaves, and 
fruits of any useful plant, all of which can be sent any 
distance in perfect condition in jars or bottles filled with 
salt and water. 7 'his advice is well worthy of considera- 
tion by those in distant lands who have opportunities for 
sending home such specimens, for it often happens that 
much time, trouble, and expense are thrown away by 
sending home specimens in such a manner that they rot 
on the voyage. 

As an illustration of what is a “new commercial” 
product so far as this country is concerned, but which 
has been known and used in India for a long time, we 
may mention the Chaulmugra {Gynocardia odorata\ a 
full description of which, accompanied by a figure, is 
given by Mr. Christy. It is not a little remarkable the 
rapidity with which the oil from the seed of this tiw 
has become adopted by the medical profession in this 
country for consumptive and cutaneous di seas6s. Amongst 
the other plants treated of in the pamphlet under review 
are Urostigma vogeliiy Miq., a new source of india-rubber 
from West Africa, the Mahwa tree {Bassia laEfolia^ 
Roxb.), a native of the East Indies, the flowers of Which 
are produced very abundantly and yield a large quantity 
of spirit 
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.A glance through the pamphlet will give an idea of 
what kind of products different parts of the world are yet 
capable of supplying. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of, r^ected manuscripts. No 
notice is taken of anonymous communications, 

\The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the appearawe even of com* 
munications containing interesting and novel facts,\ ^ 


the seasons for a number of years have shown no marked devia- 
tion from their usual regularity, but the abnormal nature of Jme 
weather of late has set the prophets completely at sea. The 
predictions of those wise-acres who, a month or two ago, told 
us the present season was to be excessively severe, and cited the 
musk-rats, the beavers, and the cornshucks, to support the prog- 
nosis, have not been verified up to the present, and without 
attempting the prophecy business ourselves, we would remark 
that the indications are against any unusual severity this season. 
November has been mild to a marked degree, and ind^ the whole 
fall, which has just passed into winter, has been exceptionally 
pleasant. There has been severe weather both in Europe and 
Asia, and heavy frosts have fallen • in England, Austria and 
Italy — and it has been remarked that when the winters in the 
Old World are very cold, they are very moderate in America.” 


American Weather 

INCLOSE you a cutting from the Manitoba IVeehly Free Press 
of December 14, 1878, containing a record of what I cannot but 
think is a phenomenon unsurpassed in the annals of meteoro- 
logy. For a month to exceed its average temperature by the 
amount of twenty-five degrees is scarcely credible even in such a 
continental climate as that of Manitoba. An editorial para- 
graph from the same paper which I also inclose will show that 
the fact has not been overlooked by the Manitobans, and that 
their attention has also been drawn to the occurrence of the 
reverse characteristics in the weather over here. Surely the 
moral of all this is universal synoptic weather charts. The 
whole thing at present is worked on far too small a scale. The 
daily papers contain a weather chart which comprises scarcely a 
quarter of Europe, and of what goes on outside the limits of this 
w'e are practically ignorant, unless we hunt up reports when the 
atmospheric conditions they refer to are long past. Even 
granting the impossibility of drawing the daily isobars over the 
North Atlantic, except hypothetically, would it not probably 
have thrown much light on the proximate causes of, and probable 
duration of, our recent cold weather here, had we been able to 
secure a daily synoptic chart of the isobars over America, as 
well as those over our own islands and the countries immediately 
adjacent ? Surely the valuable results which would follow such 
an extension of our prc'cnt system would quite compensate for 
the extra outlay incurred. E. D. Arciitbald 

January ri 

“ I Feather Record for November 
** The following is Mr. Stewart’s monthly 'record of the 
weather : — 

“The highest reading of the barometer in the month was 
29*650 at 7 A.M. on the 7th ; the lowest reading was 28*643 on 
the 26th, showing a monthly range of 1*007 inches. The mean 
barometrical pressure for the month was 29*1377 inches. The 
highest temperature in the month vas 53*3 on the lyih; the I 
lowest temperature was 10*3 on the 30th ; the warmest day was 
the 17th, the mean temperature being 44*10; the coldest day 
was the 29th, the mean temperature being 18*25. The 
mean temperature of the month was 30*75, being 2573 
higher than the average of the month for the past sroen years. 
The mean monthly pressure of aqueous vapour was 0*148, 
and the mean humidity of the month was 83. The mean 
amount of sky clouded was 0*45. The highest wind in the 
iqonth occurred at 8 a.m., on the 14th, the force being at the 
rate of 24 miles per hour. The most windy day in the month 
was the 14th, the average daily force being 15*92 miles per 
hour ; the least windy day was the yihf ll'c average daily force 
being 2*42 miles per hour ; the mean monthly velocity was 7*89 
miles per hour. The prevailing direction of the wind was south. 
The total amount of rain that fell during the month was 0*070 
inches; total amount of snov, 1*45. Total precipitation of 
rain and melted snow, 0*220 inches. The Red River opened 
again on the i8th. On the same day the steamboat Ixtdy Ellen 
arrived from Lake Winnipeg ; on the 23rd the steamer Cheyfenne 
arrived from Pembina. The Red River w’as finally frozen over 
on the 27th. Two auroras and two lunar coronas vcrc seen in 
the month.’* 

The following is the editorial comment referred to 

“ The peculiar freaks of the weather during the last year or 
wo have defied the most ingenious efforts of tlie weather 
prophets to foreshadow its complexion with any degree of truth- 
fulness. It is a comparatively easy task to depict the general 
characteristics of a season under ordinary circumstances, when 


The Microphone 

In a recent letter (Nature, vol, xix. p. 221) Dr. Bleekrode 
nentions the fact tliat a microphone through which a strong 
lurrent is sent emits an audible sound; the electro-dynamical 
iction of the current on its movable part is considered the 

>rigin of it. ^ 1 1 * j 

Tlie experiment is a very interesting one, and is nearly related 
:o the facts I published in Nature, vol. xviii. p. 642. But I 
:annot agree with Dr. Bleekrode in the interpretation. It is 
my opinion that no electro-dynamical action is in play, but 
onlv a dilatation at the points of contact. 

In a circuit were placed a battery, a tangent-galvanometer, 
and two pieces of carbon, which supported a third one. A 
sound was heard and sparks were seen. The galvanometer 
showed that the intensity of the current increased, the deflec- 
tion increasing from five to ten degrees, Ihis proves the in- 
fluence cf the clouds formed at the joints of contact. 

The pieces of carbon were then inclosed in very flat sheets 
yf platiimm, and the experiment repeated. No ^o«nd was 
beard ; the deflection of the galvanometer rose to 28^ y 
i rough sheet of platinum was taken the intently of the 
'urrent fell again, sparks were seen, and a .sound was heard, 

^ Dr. Bleekrode believes that, the coefficient of dilatation of 
:arbon being small, the sound cannot be caused by dilatation at 
he points of contact. But the temperature of those point.s is 
^ery high, a great part of the heat generated in the circuit being 

"iroduced here. . , , 

I cannot see that his experiment is a true demonstration of 
he repulsive action between the subsequent parts of a current, 
in my opinion the experiments of von Ettingshausen (S/tseengs- 
herichte der IViener Akademie, Ixxvii. p. 109) are considerably 
more convincing. Von Ettingshausen found that, with a cur- 
rent which was .'‘Omewhat stronger than the one I made use or, 
the influence of the earth-magnetism was almost as gpreat as that 
of the electro-dynamical action. Moreover, this action depends 
upon the relative position of the movable part and the other 
parts of the circuit. Now’ 1 have not been able to detect the 
slightest variations in the sound by changing the position of the 
movable piece of carbon in relation to the direction of the dip- 
ping needle, or in relation to the other parts of the circuit. 

1 therefore hold to the explanation of the acting of the micro- 
phone as a receiver, which I believe I was the first to propo^. 
In my opinion it depends upon the varying dilatation at the 
points of contact by the varying intensity of the current. 

Breda, Holland, January 13 \ . A, Julius 

The Formation of Mountains 

TiiF. quotation given by Mr. Wallace from the English 
Cyclopedia affords a .sufficient basis to prove “the more rapid 
fpresent] cooling of the interior of the globe than of the crust. 

1 will add a passage from Sir W. Thomson s “Secular Cwli^ 
of the Earth,” of a like tendency ; “I think it cannot be denied 
that a large mass of melted rock, exposed freely to our air and 
sky, will, after it once becomes crusted oyer, present in a few 
hours or a few days, or at most a few weeks, a surface so cool 
that it can be walked over with impunity. Hence, after * 9 : 5 ^ 
years or, indeed, I may say a single year, its condition 
sensibly the same as if the actual lowering of 
rienced by the surface had been produced in an instant, and 
maintained constant ever after.” ^ 

* Trans. R.S. Edin . 1862; .also Thomson and Tail's “Nat. Phil," 
App. D. 
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This constant temperature of the surface having been once 
established, the internal parts would be hotter than the crust, 
and their heat must then necessarily, by the law of conduction, 
pny; f^om the hotter to the cooler region, and so into and through 
the crust, and be radiated away from the surface into space, 
the kind of action which 1 illustrated in my former letter by the 
dispersion of a crowd. Thus the interior would tend to fall to the 
already established temperature of the surface, and thenceforth 
tend to cool more rapidly than the “ crust.” For the nearer a 
stratum lies to the surface, the less cooling will be requisite to 
baring it down to the temperature of the surface. To take the 
extreme case ; after the lapse of an infinite time the whole globe 
would eventually become of the temperature which the surface 
assumed at that already far-distant epoch, and has maintained 
ever since. 

When the superficial strata had early assumed their nearly 
permanent temperature, they will concomitantly have attained a 
corresponding permanent volume, which will afterwards have 
1 roved too large for the cooling interior, so that they must, in 
subsiding, have become wrinkled. To this extent, then, I think 
Mr. Wallace’s objections are untenable. Here, however, enters 
Ae question, so difficult to answer in nearly all geological prob- 
lems, of “ How much ? ” For my part, I think I have proved 
that the mere cooling, though a vera causa, would not be of 
itself a sufficient cause to account for the inequalities existing 
now, at what must be, judging by the enormous store of heat 
still within the earth, a comparatively early stage of the 
cooling.^ O. Fisher 

Harlton, Cambridge, January 18 


Leibnitz’s Mathematics 

In Nature, vol. xix. p. 196, I see there is a letter respecting 
the claims of Newton and Leibnitz to the discovery of the dif- 
ferential calculus. In view of any future discussion of this 
matter it seems to me that the following extract from a letter of 
Leibnitz to James Bernoulli is worth the consideration of the 
advocates or both claimants ; — 

** Ego qui semper hoc habui cximium, ut cssem mortaliiim 
docillimus, sa:peque luce ex unius magni viri verbis pauculis 
hausta innumera mea meditata nondum matura delevi ; statim 
.arripere monita summi mathematici.” — Ex epistola Leibnitii ad 
Jac. Bcrnoullium, April, 1703, data. 

The sense of this passage may, I think, be fairly rendered into 
English as follows : — 

** I [am one] who ever regarded this as most important, that I 
should be most apt of mortals to receive instruction, and fre- 
quently light having been drawn from a very few words of a 
great man, my countless meditations not yet ripened I have 
blotted out forthw ilh to seize upon the hints of the most eminent 
mathematician,” James Bottomley 

Lower Broughton, near Manchester, January 13 


I HOLD myself prepared to make good my own assertions, and 
to respond to Mr, A. B. Nelson’s call as soon as I know w'hcther 
Prof. Tait has abandoned his position, or, if not, what he has to 
say in justification of his proceeding in denying Leibnitz to be a 
mathematician and affirming him to be a thief. 

I am sure the editor will allow me to reply to his postscript. 
It is certainly not to be presumed, as a matter of course, that 
when Prof. Tait “ lets pass such a challenge he has given up 
his point.” But I do insist upon it that this “hard-worked 
Scientist had no right to pass it by after having provoked it. 
He put himself in the wrong, and 1 left him there. 

But as to this being a <|uestion of merely “antiquarian 
interest,” I take leave to deny it. I revere the name and intellect 
of Leibnitz, and I, for one, have a human interest in clearing 
that name from a foul slander. Nor should we pass by the 
main issue to discuss the collateral question which the editor 
raises in respect of Gregory’s series. C. M. Ingleby 

Valentines, Ilford 

German Degrees 

It having come to the certain knowledge of the Faculty of 
Philosophy in the University of Erlangen that a fraudulent trade 
IS carried on in England under a pretence o£ procuring doctor 
diplomas of the said Faculty, I consider it in the interest of the 
* Cambridge P/u7, Tram., vol. xli. part 2. 


public hereby to make it known that promotions in absentia ore 
not conferred in that faculty, and that no one in England, or 
elsewhere, is, or has ever been, authorised to confer or negotiate 
for the conferring of such diplomas. 

E. Lommel, 

Dean of the Faculty of Philosophy, 

Erlangen, January 14 University of Erlangen, Bavaria 

Feeding a Python 

The following details of a recent attempt to feed a python 
now at the Raffles Museum, Singapore, may be of interest as 
upsetting previous ideas as to the certainty of that reptile’s 
attack : — 

The python in question is a fine specimen caught on the 
island, for the sake of the reward given by the police in such 
cases, and measures about 22 feet in length. It has been in my 
charge for about two and a half months, during which time it 
has not been fed. About ten davs since it commenced casting 
its skin, and, as is usual after that proceeding, was unusually 
lively, .snapping at a stick put into the cage, and in one or two 
instances narrowly missing the attendant’s hand. The reptile, I 
should mention, escaped from its cage just before casting, but 
having taken refuge beneath some odds and ends of timber near 
the museum, was recaptured without difficulty, and was then 
placed in a cage about 5 feet square every way, 

A pariah dog having been obtained, it was introduced, 
muzzled, into the cage, the muzzle being then slipped. While 
entering, the snake struck twice at the dog’s hinu-quarters, but 
without seizing it. The dog crept into a corner and sat'down. 
Two or three more blows were then made by the snake, but, as 
before, without gripping, and the dog w^as then seen to have been 
struck by the teeth on the fore-quarters, the punctures slightly 
bleeding. For nine successive times the snake struck at the dog with 
the same ill-success, and as it was then growing dark, the .shutter 
of the cage was closed. Early next morning the snake was 
found coiled round the dog, which it had killed and commenced 
to swallow ; but a Malay attendant having touched the python 
with a rod, it untwined itself and retreated to a corner of the 
cage, refusing to again touch its prey, 

I may be misinformed, but have always understood that snakes 
of the python or boa tribe seldom renew their attacks if the first 
fails ; and I shall be glad if you can direct me to any published 
experience on the subject. 'J'he j>ython in question is a male. 

Singapore, November 25, 1878 N. B. D, 

Shakespeare’s Colour Names 

1 FEAR it would be somewhat rash to convict Shakespeare of 
colour-blindness', or even vagueness in the use of colour-names, 
solely on the evidence of the Nurse in “Romeo and Juliet” — a lady 
who is the Mrs. Malaprop of the play, and whose extraordinary 
faculty for the confusion of terms may perhaps have contributed 
somewhat to the “merriness” with which she credited her 
husband. It is possible that the Nurse — in the passage quoted 
by Mr. J. J. Murphy (Nature, vol. xix. p. 197) — meant to 
convey the idea of a hazel eye, which would not be far removed 
in colour from that of an eagle, but also often has a slight 
tendency to a greenish hue. The nurse, not being particular as 
to the precision gf her descriptions in general, refers to it as 
green. 

It is likely besides that .Shakespeare deliberately intended the ^ 
incongruity, just as in the “Midsummer Night^s Dream” he 
makes the bumpkin who acts 'rhisbe in that piece of “very 
tragical mirth,” Pyramus and Thisbe, lament 

‘ ‘ Those lily brows, 

This cherry nose, 

Thevc yellow cow«-lip cheek*;, 

His eyes were green as teeA’s.** 

This passage indeed shows that Shakespeare knew perfectly 
well the chromatic meaning of green. 

A very cursory glance through Shakespeare will show innu- 
merable lines where colours are referred to in their true and 
exact sense. 

Here are a few pa.^sagcs selected with special reference to the 
colours green and blue. 

Prospero’s dcfcription of the witch Sycorax : — 

“ This blue-eyed hag.”— TVw/w/, i. sc. a. 

(The ideal Scandinavian witch.) 
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. white and aaure, laced 
With blue o£ heaven'f own tint.*' 

Cymbeline, ii. sc. 3. 

Whose ranks of blue veins.'*— 

“ Those blue>velned violets.”— and Adonis. 

“ Where fires thou find'st unraked^ and hearths unswept 
There pinch the maids a.s blue as bilberry.*' 

Merry Halves 0/ Windsor^ v. sc. 5. 

** And Honv soii qui maty pense write 
In emerald tuftSj flowers purple, blue, and white. 

Like sapphire, pearl, and rich embroidery.'*— /^/b'’., v. sc. 5. 

Here there is no confusion. The comparisons are exact and 
beautiful. Again we have — 

‘‘ When wheat is green, when hawthorn buds aMear.” 

Midsummer Night* s Dream, i. sc. i. 

The season indicated shows there was no confusion between 
green and brown. 

We must not forget the'well-known song — 

" When daisies pied and violets blue, 

And lady-smocks all silver white, 

And cuckoo-buds of yellow hue 
Do paint the meadows with delight.*’ 

Lo 7 >e*s Labour Lost, v. sc. a. 

And to conclude our comparisons of green and blue — 

**...! will rob I'ellus of her weeds 
To strew thy green with fl iwcrs; the ycll>w.s, blues, 

The purple violets, and marigolds, 

Shall as a chaplet hang upon thy grave." 

Pericles, iv. sc. 1. 

Returning to the colour of eyes. Shakespeare not only knew a 
blue eye, but could discriminate, and appreciate tlic beauty of a 
grey eye — a shade which often does duty for blue. The lovely 
rivals Julia and Sylvia are so endowed — 

“ Her eyes are grey as gl-ist — and so are mine." 

Twi Gentlemen of Perona, iv. sc. 4. 

*' . . . Tlilsbc, a grey eye or so." 

Romeo and yuliet, ii. sc. 4. 

I think the above quotations afford good proof of the iK>et’s 
correctness of colouring with regard to green and blue. It is 
true that he occa.sionally uses a small degree of licence with 
purple and blue, in the case of violets ; but clearly not from 
unconsciousnes.s of the difference. I cannot remember any 
instance where he confuses green with blue except jiurposely and 
humorously. 

In tlie use of other colours Shakespeare is in most in tauccs I 
am acquainted with equally true to nature. 'I’o give cxamjdcs 
would occupy too much space ; but if there arc exceptions I 
have no doulA that your correspondents — now that the matter is 
broached — ^will be able to furnish them. 

Sligo, January 10 Edward T. IIaudman 


Intellect in Brutes 

The following incident may interest some of the readers of 
Nature, as affording evidence of the possession and exerci.se of 
reasoning power by a brute. During the present frusi the 
window-.sills of my draw ing-room are supplied with bread f<ir 
the benefit of the birds, ndio, finding food there, are constantly 
fluttering about the windows. One clay a large water-rat was 
seen on the window-sill, helping himself to the bread. In order 
to reach the window he had to climb to a height of about thirteen 
feet : this he did by the help of a shrub trained against the wall. 
Neither instinct nor experience will easily account for his conduct : 
since he never found food there before. If neither experience 
nor instinct, what save rca.son led him? His action .seems to 
have been the result of no small observation and reasoning. He 
seems to have said to himself — I observe the birds arc thronging 
that window all day ; they would not be there for nought ; it 
may be they find there something to eat ; if so, perhap.s 1 too 
might find there something which I should like. I shall try. 

Bardsea Edward Geoghegan 


OUR ASTRONOMICAL COLUMN 

OlbhIRS' Comet of 1815.— On March 6, 1815, Olbers 
discovered a small comet at Bremen, in about 49" right 
ascension, and 32® north declination, or between Perseus 
and Musca ; it had an ill-defined nucleus and was not 


visible without telescopic aid. The first parabolic elements 
were calculated by Olbers himself, and he was followed 
by Bessel, Gauss, Triesnecker and others in the deter- 
mination of similar orbits. Ephemerides founded upon 
thein showed that the comet would be observable for a 
considerable period, and as the result proved observers 
were not negligent of this circumstance. Gauss, writing 
to Bode on April 24, alludes to the long visibility of the 
comet, and the probability that elliptical elements would 
be found, but this remark apparent^ was merely intended 
to imply that the grasp which a long course of observa- 
tion wbuld afford upon the orbit, might lead to an ellipse, 
not that Gauss had remarked any sensible deviation from 
parabolic motion ; indeed he mentions that he had not 
then reduced his April observations. The first detection 
of the inadequacy of the parabola to represent accurately 
the comet’s course, is due to Bessel : he had calculated 
parabolic elements from observations on March ii, 
April 1 1, and May 20, which, while agreeing well with 
the positions employed, gave the right ascensions sensibly^ 
too small from March 1 1 to April 1 1, and between April 
1 1 and May 20, as decidedly too great, even to as much 
as 4', and on May 26, the calculation was again many 
minutes in defect; these differences naturally induced 
Bessel to relinquish the parabolic hypothesis, and after 
some disappointment from the failure of the first method 
he employed, he communicated to Olbers on June 33 the 
elements of an elliptical orbit, in which the period of 
revolution was a little over 73 years. At the end of June 
Gauss deduced an ellipse with a period of 77 years, and 
soon afterwards Nicolai, then assistant to von Lindenau 
at Gotha, added a further confirmation of the elliptical 
character of the orbit, assigning a revolution of 72 J years. 
On July 22, being in possession of observations to the 
middle of the month, Bessel improved upon his first cal- 
culation, and now found an ellipse with a period of 73*8968 
years, which was made the foundation for his subsequent 
investigations, of which wc have presently to speak. 
Thus was the periodicity of the comet established, and 
Bessel, after remarking upon the importance of the addi- 
tion to the system (at that time Hallc/s comet was the 
only one that could be considered certainly periodical) he 
proposed that it should bear the name of its discoverer — 
Ulbers. 

Besides a long series of observations taken by Olbers 
himself, the comet was observed by Gauss at Gftttingen, 
Bessel at Konigsberg, Triesnecker at Vienna, Struve at 
Dorpat, Oriani at Milan, Lindenau at Gotha, Maskelyne 
at Greenwich, and Boiivard at Paris. Its distance from 
the earth continued pretty nearly constant (about 1*45) 
during the greater portion of the time it was visible, and 
at no period was it a conspicuous object ; its nucleus was 
pretty bright at the beginning of May, and it then had a 
tail about i® in length. 

On the disappearance of the comet Bessel collected the 
observations which extended to August 25, the last having 
been made by Gauss at Gottingen ; indeed, he was the 
only observer after July 25. He then commenced the 
work which is incorporated in his great memoir upon this 
comet, published m ‘‘ Abhandlungen der kdniglicben 
Akademie der Wissenschaften in Berlin, 1812-13,'’ a 
volume which was not published until 1816. Reformed 
ten normal positions, in which all the observations appear 
to be brought to bear, excepting those at Greenwich and 
Paris, which were doubtless unknown to him. He cor- 
rects these normals for the effect of perturbations from 
the action of Venus, the Earth, Mars, Jupiter, and 
Saturn, during the comet's visibility, and by a fine series 
of observations of the sun at Konigsberg between March 8 
and August 29, 1815, he applies corrections to the sun's 
places obtained from Carlini’s first tables. Equations of 
condition were then formed and solved on the method of 
least squares, and thus the following definitive elements of 
the comet's orbit in 1815 were obtained; — 
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Perihelton Passage, April * 5 ' 99867 . M.T. at Paris. 


i-cngitude of the perihelion ... 

® ,, ascending node 

inclination of the orbit to ecliptic 

l-.xcentricity 

^emi•axis major 

Logarithm of perihelion distance 

Period of revolution 

• Motion — direct. 


149 1 55 ^ 9 ) 

83 28 33-6 > 1815*0 
44 29 54’§ ) 
0*93121968 



74*04913 years. 


These elements represent the normals upon which they 
are founded very closely, considering that observations of 
comets in 1815 did not pretend to the degree of precision 
which is now sought to be attained, and, moreover, were 
subject in the reductions to errors in the places of the 
comparison stars. 

But Bessel's labours did not stop here. With a special 
interest in the comet of 1815, not, it may be presumed, 
iilone due to its exceptional character, but in no small 
degree to the circumstance of its having been detected 
by his most intimate and revered friend, Olbers, Bessel 
xiridertook, and in the year of its appearance accom- 
plished, the laborious task of computing the perturbations 
of the planets Jupiter, Saturn, and Uranus upon the 
motion of the comet during the present revolution, and 
i)0 determining the epoch of the next perihelion passage. 
The principal ^details of this work arc comprised in the 
memoir to which we have already referred. The masses 
of Jupiter and Uranus were Laplace^s, while the mass of 
Saturn was taken from Bouvard's tables. The whole 
period is divided into three sections, the first extending 
from August 4, 1815, to July 30, 1833 ; the second from 
the latter date, with new values of the semi-axis and 
cxcentricity to July 21, 1869, and the second from 
July 21, 1869, to the next perihelion passage. The action 
of each of the three planets tends to accelerate the 
comet’s return, that of Jupiter by upwards of two years; 
the final result indicating an acceleration of 824*51 days, 
with reference to the period belonging to Bessel's defini- 
tive ellipse for 1815 ; it was thus found that the duration 
of the actual revolution would extend to 26222*4 days, 
and consequently the next perihelion passage is fixed to 
February 9*4, 1887. This conclusion will be affected not 
only by the imperfect values of the planetary masses 
which were available when Bessel undertook the investi- 
gation, but in a greater degree by the uncertainty which 
still remained as to the precise length of the revolution 
at the last appearance ; this Bessel found to extend to 
± 0*27657 of a year, or loi days. 

With such an amount of probable error attaching to 
Bessel’s result it must soon be a matter for the considera- 
tion of the astronomer, whether a nearer approximation 
may not be yet attained. We have mu?h more accurate 
*s alues of the masses of Jupiter, Saturn, and Uranus than 
pessel possessed, and are able to take into account the 
influence of Neptune, though this is not likely to be very 
material. Fortunately, in several series of observations, 
the observed differences of right ascension and declina- 
tion between the comet and the comparison stars are 
preserved to us, and thus we can reduce the observations 
.anew, with much improved positions of many of the stars 
,and with modern elements of reduction. The scries of 
observations thus available include the long one of Olbers 
{Berliner astronomisches Jahrbuchj 1818), and those of 
•Greenwich, Paris, and Dorpat. It is a work which, 
together with the recalculation of the perturbations to 
the next perihelion passage, may perhaps be made the 
subject of a prize by one or other of our scientific 
acadeinies ; on the last return of Halley's comet, the first 
approximation to the epoch of arrival at perihelion was 
to action of this kind on the part of the Academy of 
lurin, and though a much higher degree of interest 
attached to the reappearance of that famous body, we do 
not despair to see Olbers' comet deemed worthy of a new 
and more refined calculation. 


If these cometary bodies wandering into the confines of 
the solar system from the stellar spaces are fixed therein 
by the action of one or other of the planets, it will have 
been owing to a very close approach to the planet Mars 
that Olbers’ comet presented itself in 1815, moving in an 
ellipse of moderate dimensions. The nearest approach 
of the two orbits in that year was 0*07 in 86®*4 heliocentric 
longitude, but this distance must have varied in succes- 
sive revolutions through the perturbations of the o^er 
planets, and at some past time there may have been an 
intersection of the orbits and a close encounter of the two 
bodies. 


METEOROLOGICAL NOTES 

Before the commencement of the summer rains this 
year Mr. Eliot, the officiating meteorological reporter to the 
Government of India was called upon for a report on the 
prospects of the season. His reply, to which we have 
already referred in the Notes,** consisted of a short 
rSsumS of the most important characteristics of the south- 
west monscons of recent years, from which the following 
conclusions were deduced : — “ i. The persistent excessive 
pressure over Northern India at the present timeQune, 
1878), tends to diminish the baric gradient between 
Southern Asia and the Mid-Indian Ocean, and if this is 
not compensated by increased pressure over the sea area 
to the South of India, the monsoon current will be below 
its average strength. 2. There appear to be no strongly- 
marked abnormal variations of pressure over Northern 
India. It is therefore probable that the rainfall will 1 ^ 
much more equally distributed than last year. 3. Com- 
paring the present year with 1865, it is probable that the 
heavy rainfall during the cold weather, and more espe- 
cially in May, will slightly retard the advent of the mon- 
soon in Upper India. 4. The probable effect of the low 
pressure along the Bombay coast cannot be determined 
except by comparison with last year. It appears to 
promise fairly abundant rain over that portion of the 
country.” These conclusions have now been subjected 
to the test of experience and are found to have been veri- 
fied in almost every particular. The southerly current 
from the Indian Ocean has been decidedly below its 
normal strength ; the rains set in from a fortnight to a 
month after the usual time ; every district in the 
country has received a moderate supply of rain, though 
the average rainfall for the whole country has been 
less than usual, and over the Bombay Presidency, 
from Belgarum to Kurrachee, the rainfall has been 
in excess of the average for previous years. The 
cnly peculiarity of the monsoon of 1878, that was not 
predicted, was the frequent recurrence of heavy falls of 
rain over a few small and well-defined areas ; but this 
would seem to be the character of the rainfall of every 
year in which the monsoon current is of less than the 
usual strength. The percentage of verifications reached 
by Mr. Eliot has thus been as great as that attained by 
the American observers, and the predictions in his case 
were made months, not days or hours, in advance. The 
same meteorologist has recently made a discovery which 
promises to be of the greatest possible value in connec- 
tion with the system of storm-warnings to the ports round 
the Bay of Bengal. It is that a cyclonic vortex, when 
generated in the middle of the Bay, always travels 
towards that part of the coast where the wind velocity 
for the time being is least in comparison with the average 
velocity for the same place and time of year. This law 
has been verified by almost all the cyclonic disturbances 
that have occurred in the Bay since a chain of meteoro- 
logical observatories was established round it, and it 
lends a great deal of support to the theory that a cyclonic 
vortex is developed through the accumulation, concentra- 
tion, and condensation of aqueous vapour over a rtaon 
of comparative calm. All that appears now wanted to 



render cyclone prognostications for the Bay of Bengal 
almost absolutely certain is a submarine cable to the < 
Andaman and Nicobar Islands^ by which the meteoro- 
logical stations on these islands, near the place of origin 
of all the great cyclones of the Bay, would be brought 
into telegraphic communication with the rest of the 
empire. 

In his '‘Tenth Contribution to Meteorology,” which 
appears in the Anurican Journal of Science atid Arts for 
the present month. Prof. Loomis gives the results of an 
examination he has made as to the course of seventy- 
seven storms after leaving the eastern coast of the United 
States, these storms having occurred from March, 1874, * 

to November, 1875. ihest seventy-seven storms he ’ 
was able to follow thirty-six of them entirely across the • 
Atlantic Ocean, eight of them, however, becoming ^ 
merged in other storms before reaching Europe. The ^ 
annual average of storms which are found to cross the 
Atlantic from the United States to Europe is eighteen, ^ 
and nearly all of these storms pursued a course north of ^ 
east, passing in their eastward course considerably to the • 
north of Scotland ; indeed, in only four of the storms did * 
the centre pass as far south as the north of England. ^ 
Prof. Loomis concludes that, when a storm with a centre * 
depression at least below 29*5 inches leaves the coast of 
the United States, the probability that it will pass over 
any part of England is only one in nine; that it will 
occasion a gale anywhere near the English coast, one in 
six ; and that it will give rise to a fresh breeze, one in 
two. A characteristic feature of these storms is the slow 
rate of their onward progress in crossing the ocean, as 
compared with their rate over the United States — ^a 
feature of the utmost possible importance in attempting 
to predict the time of their descent on the shores of Europe 
of those American storms which cross the Atlantic. 
About half of the whole number of the storms originated 
in the neighbourhood of the Rocky Mountains, five in or 
near Texas, and four were distinctly traced to the Pacific 
coast. Of six West India cyclones which occurred in 
the same time only two could be traced across the 
Atlantic, and even one of these became blended with 
another storm. The rest of the paper is taken up with a 
discussion of the fluctuations of the barometer on Mount 
Washington, 6,285 ^cet, and Pike’s Peak, 13,960 feet, as 
compared with what takes place on the level ground at 
the base of these mountains. As regards Mount Wash- 
ington, the valuable result is arrived at that the diurnal 
maxima and minima of the barometer occur more than 
three hours later at the summit than at the base, showing 
an average retardation of one hour for each 900 feet of 
elevation. In the case of Pike’s Peak, the rate of re- 
tardation is one hour for an elevation of 1,380 feet. It is 
evident from these figures that the law of the rate of 
retardation is yet to be sought, one of the most important 
factors, in all probability, being the absence or presence 
of high plateaux and their extent near the high station, 
to which must be added the latitude of the place. Obser- 
vations of the wind at these high levels show, just as at 
places near sea-level, a circulation about a low centre, 
the movement of the wind being approximately at right 
angles to the direction of the Tow centre ; and further, 
that at the height of Mount Washington, the low centre 
of storms sometimes lags behind the low centre at the 
surface of the earth as much as 200 miles. This last 
result is so vital in the theory of storms as to demand a 
much more extended examination, the most special care 
being taken that the retardation of the time of occur- 
rence of the diurnal barometric minima be allowed for in 
the discussion. 

It is with extreme satisfaction we learn that at a recent 
meeting of the Council of the Scientific Association of 
France, M. Mascart, Director of the Meteorological 
Department, submitted a proposal from the Departmental 
Commission of Vaucluse, for the establishment of an 


observatory on the top of Ventoux, situated to the north* 
east of Carpentras, and rising above all the surrounding 
summits to a height of 6,300 feet above the sea. This 
observatory in the south of France, along with the 
observatories of Puy de D6me in the north, and of Pic 
du Midi in the south-west, may be regarded as furnishing 
France with an enviable system of elevated observatories 
for meteorological observations such as no other country 
possesses, thus putting French physicists in possess! orf of 
the essential data whence the more difficult meteorological 
problems may be attacked, and the systems of weather- 
warnings for navigation and agriculture more rapidly 
developed and improved. It is estimated that 150,000 
francs will be required to establish the station, of which 
sum there are already subscribed by M R. Bischoffsheim 
10,000 francs, by the Commune of Bddoin, situated at the 
foot of Mt. Ventoux, 10,000 francs, the Council of the 
Scientific Association 500 ; and as the Meteorological 
Commission of Vaucluse has opened a subscription-list, 
the General Council of the Department has promised to 
aid in forming the roadway up the mountain, and a 
subsidy is looked for from the Minister of Public Instruc- 
tion, the establishment of this important observatory will 
doubtless soon become an accomplished fact. 


GEOGRAPHICAL NOTES 

With reference to the reports that Prof Nordenskjold’s 
vessel had got shut in by the ice near East Cape, in 
Behring Strait, the Committee Jfor Promoting Russian 
Trade and Industry have resolved to apply to the 
Governor- General of Eastern Siberia, requesting him to 
assist in instituting a search for Prof. Nordenskjold, ami 
in obtaining more certain information as to the situation 
of the expedition. Mr. W. II. Dali, the well known U.S. 
Alaska explorer, has written a letter to an acquaintance in 
Stockholm, mentioning the previously-reported statement 
of whalers, from which it is supposed that the Vej^a^ has 
been stopped by ice cast of Cape East. Should* this be 
the case, Mr. Dali entertains no fears for the fate of the 
expedition. If these suppositions be correct, he says, “ the 
breaking up of the ice next July will leave open water for the 
Vega to proceed to Behring Strait. Vessels pass to west- 
ward of East Cape every year. There is a creek there. 
(The letter here gives a sketch map describing a bay, 
with a small island in the middle of it, and an anchorage 
inside.) A river with fresh water runs into the bay, and 
on the coast is a native village. This is not marked in 
the ordinary maps and charts, and it is just here that the 
vessel, according to the repots of the natives, must be 
lying. She can safely winter there. There is a large 
village, inhabited by Tchukichees, who would be able to 
supply fresh meat. This place is situate not more than 
200 English miles from the white men’s trading station 
at Plover Bay. If the Vega is lying there, the success 
of the operation is practically achieved, because, as I 
said, the bay is open every year, and does not get closed 
by ice until October. Vessels sail there, and carry on 
trade every summer.’^ 

The last number of the Isvestia of the Russian Geo* 

I graphical Society contains an interesting paper by M. 
Grigorieff, on the temperature and density of water in the 
Arctic Ocean, along the coast of Russian Lapland, 
and in the White Sea, being the result of observations 
carefully made on board the schooner Samoyede^ by 
means of good instruments. As to the Arctic Ocean, M. 
Grigorieff confirms the existence of a warm branch of the 
Gulf Stream which flows along the coast as far as Gavri- 
lovskiye Islands, and thence turns due east to the Kanin 
Peninsula and Kolgueff Island, and further, to the 
Moller Bay on Novaya Zemlya. Beneath this warm 
current there is a cold one flowing in an opposite direc- 
tion at some depth. When it meets with a rising bottom, 
and especially with the deep bank of less than loo 
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fathoms under 71® N. lat., this denser and cold current is 
compelled to change its direction, and makes its way 
betvmn the Gulf Stream and the shore ; hence the low tem- 
peratures and great density of water at the Lapland coast, 
m the space between Svyatoy Nos and the Seven Islands. 
The density of the eastern (North Cape) branch of the 
Gulf Stream (1*025 lo ^*026, figures whidi correspond to 
a percentage of salt of from 3*28 to 3*41), seems to be 
smaller than that of the Spitzbergen branch, where 
Nordenskjdld has found apercentageof salt as highas 3*625. 
As to the White Sea, M. Grigorieff denies the entrance of a 
branch of the Gulf Stream into that sea, as was supposed 
some years ago by Prof. Middendorflf ; the Gulf Stream 
does not penetrate further than the Gulf of Mezen, and 
the warm temperatures observed by Middendorff are due 
to purely loc^ causes. On the contrary, a cold polar 
current enters the White Sea along the Tersky coast, 
whilst the current which flows out of the sea into the 
ocean, follows the Winter and Kanin Coasts. The water 
of the White Sea on the whole has a very low tempera- 
ture, especially in the deeper parts; on depths more 
than 100 fathoms the temperature is always below 32"’ 
Fahr., and this, because} of the great loss of heat during 
the long winter. Altogether, the observations having 
been made and computed very carefully, and pub- 
lished m cxtenso in the Isvcstia^ are a real acquisition 
to science. 

Two new expeditions to Central Asia are planned in 
Russia for the next spring. The first, by Col. Prjvalsky, 
to Hlassa in Thibet, and thence to Afghanistan ; and the 
other, by M. Blumenfcld, a German savant who has 
studied in Russia, for botanical and geological explora* 
tions ; M. Blumenfeld will follow nearly the same route 
as that proposed by M. Prjvalsky. 

Under the title of D’Orenbourg h Samarkand'* 
Madame de Ujfalvy has commenced in the Tour du 
Monde an illustrated account of her travels in Fcrghanah 
and Western Siberia. Leroux, of Paris, has just brought 
out the first v^olume of M. de Ujfalvy’ s account of the 
results obtained during his mission. These results are 
mainly ethnological, and contain many observations and 
careful and detailed measurements of a large number 
of individuals representing the various races of that 
part of Central Asia visited by the traveller and his 
wife. 

During the year 1878 the following accounts of 
Russian exploration were published in Russia : that of Col. 
Prjvalsky to Lob-Nor, now translated into English; 
of M. Wojeikoff in India and Japan ; rather literary than 
scientific is that of M. Minayefif on his journey to India, 
which contains very interesting observations on Buddhism; 
of M. Ogorodnikoff to Persia, giving among other data 
an account of the trade-routes to Persia and Afghanistan ; 
and of M. Skalkofsky to Eastern Asia and California. 

As Sir H. Rawlinson has announced his intention of 
delivering an address at the next meeting of the Geo- 
graphical Society, on the road to Merv from the Caspian, 
It will not be without interest to note some particulars 
respecting the earlier part of the route, as far as the 
Tekke fort of Kizil Arvad, from an account lately fur- 
nished to the Moscow Gazette by a writer who appears to 
have been attached to General Llamakin’s staff. The 
party were obliged to strike eastwards from the Chikishliar 
littoral by a road which has never yet been described, but 
which is the most practicable route to the Attrek, the 
bank of that river, from its mouth at Hassan-Kuli Bay 
almost to Balt Adji, being ^bordered by inapproachable 
morasses. The ground traversed was at first covered 
with shells, but soon presented the appearance of a salt 
marsh petrified by the sun ; then, after a stretch of sand, 
firmer soil was met with. No water was found until the 
wells of Karadjl-Bat}r were reached. About twelve versts 


from the wells the party arrived at the gates, as' it were, 
of an enormous wall, which bore a greater resemblance 
to an artificial structure than to a natural conformation 
of the soil. Three versts further on the valley of the 
Attrek appeared in sight, with the river itself winding 
between high and verdant banks. Here is Bayat-Adji, a 
name which is also applied to the whole of the surround- 
ing country. From this spot the party proceeded up th' 
Attrek to Chat or Chad, following an excellent road.* 
About ten versts before reaching Chat the road turned to ^ 
the left, leaving the Attrek at a point where there are 
laige aulSy or settlements of the Atabai tribe. At length 
Chat was reached, and it is described as the most repul- 
sive place along the whole Attrek, although from a 
strategical point of view the most important, because it 
is here that the River Sumbar (which Capt. Napier calls 
the Sunt) flows into the Attrek, and the delta might be 
made an impregnable position. Fifty versts above Chat 
two enormous rocks rise out of the Attrek, forming a 
sharp delimitation of the geological structure of the 
country. This place is called Su-Sium ; after this point 
the road is impassable for camels, and 10 versts further 
on is difficult even for horses ; 100 versts beyond Chat 
the course of the Attrek can only be followed pn foot, and 
it would take three months to make the road practicable. 
In consequence of the difficulties mentioned, the party 
was obliged to abandon the course of the Attrek at Su- 
Sium, and to strike a new road. After making the 
necessary surveys they turned to the left at a place 
called Alun-Yak, and proceeded over the high Sugundag 
chain. The ascent and descent of the Sugundag extends 
over a distance of 16 versts, the descent terminating at 
the small River Chandyr, which falls into the Sumbar. 
Twenty-five versts from Chat the party crossed the Sum- 
bar, and marching between that river and the Chandyr, 
reached an elevated mountain called Bek-Tdpd, belonging 
to the spurs of the Kurindag. Leaving the Sumbar they 
proceeded through the waterless defiles of the Ters 
Akon, and through the Morgo defile (belonging to the 
Kaplandag range), and reached the ruins of Hadjan- 
Kala, near the Tekkd fort of Kizil Arvad. The road 
through the defiles presents many difficulties, and only 
two horses can proceed along it abreast, but it is thought 
that a good road could be made without much trouble or 
expense. 

The Society for Promoting Christian Knowledge pub- 
lishes a very excellent small wall-map of Africa, by 
Stanford, containing all the most recent discoveries and 
useful both for teaching and general purposes. 

On January 25 the Geographical Society of Paris will 
hold a public reception in the large hall of the Sorbonne, 
in honour of MM. de Brazza and Ballay, the two French 
Ogow^ explorers. The great medal for 1879 ^ 

delivered on this occasion by Admiral La Ronci^re 
le Nourry, the president of the Society. 

No. 78 of the Zeitschrijt of the Berlin Geographical 
Society contains a careful geographical and statistical 
study on the Brazilian province of Rio Grande do Sul, by 
M, Bescharn. Botanical students will be interested in 
Dr. Klunzinger’s elaborate paper on ‘‘The Vegetation of 
the Arabian Desert near Koseir.” This number con- 
tains a carefully arranged, most complete, and valu- 
able bibliography of geographical literature and carto- 
graphy for the year from November, 1877, to November, 
1878. 

No. 3 of Globus of this year contains a fine illustration 
of the wonderful reclining statuary figure of Chac-Mool, 
unearthed in Yucatan some time ago by M. Je Plongcon. 
The same number contains the sixth contribution of 
Herr Zehme to a risumt of recent exploration in 
Arabia. 
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TME GEOLOGICAL HISTORY OF THE 
COLORADO RIVER AND PLATE A US^ 

11 . 

l!he Pliocene period the climate of the region gradu- 
ally experienced a great change. Miocene times were 
dba^terised by a moist and ordinary sub-tropical climate ; 
theTOocene by dereloping an arid one, like that which 
now prevails thc|re. Let us look at the causes which make 
this ^imajej^hat it is. In whatever rectilinear direction 


we may undertake to pass from the Pliocene Country to 
the ocean we shall be compelled to cross some of the 
loftiest* barriers of the Continent It is hemmed in by 
range after range of high mountains. The winds laden 
with moisture arc wnmg dry long before they reach the 
plateaux in the heart of the province. The prevailing 
wind throughout the year is from the westward, and roust 
cross the Sierra Nevada. Sweeping across the great 
basin it blow^ over many ranges, and at last strikes the 
Wasatch and the chain of high Plateaux which' form the 
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westehi wall J of the Plateau 
suddenly projected upward more than a mile and flings 
down moderately copious rairs. Descending into the Cliff 
and Canon Country, its humidity is so much exhausted 
that it c^n yield but the scantiest pittance of snow and 
showers. Thus the country is a desert. Now the strange 
fonns impressed upon this land— its cliffs and canons. 
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with their m>riads of wonderful shapes and their astound- 
ing architecture— are due, as we shall presently find, in 
great part to the aridity. The aridity is due to the great 
barriers which surround it, and above all to that great 
barrier of high plateaux which lies upon its western 
verge. Here, then, we may look for another key which 
may unlock another door within the vestibule. The 
search will not be fruitless. 

The district of the high plateaux has been during the 
las]t four jears a field of special study by myself, and has 
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investiisated as thoroughly as circumstances and my 
limited qualifications would admit. Its original 
atfaaction consisted in the enormous displays of volcanic 
enerev there in former times, to which I cannot here 
ventme to allude any further. The structure of the district 
is also otherwise very interesting, and has J)een worked out 
with much care and patience, and in great minute^ 
ness of detail It will be possible at pre^nt to 
give nothing more than a categorical statement of 
certain results. To master the evidence would re- 
quire the handling of a large amount of detail, and 
unwarrantably protract discussion. 

The structure of these plateaux is identical with 
what Prof. Powell has described as Kaibab struc- 
ture, being in fact a northward continuation of Ac 
same belt which he has described and delineafed 
in his well-known section of the Grand Canon which 
cuts across this series of displacements at a right 
angle. The faults which have blocked out the 
plateaux and intervening valleys are of prodigious 
length, and the amounts of dislocation are very great 
— greater in the high plateaux than in the Kaibabs. 

The age of these displacements is an important 
landmark in the history of the country, and that 
age can be fixed with confidence as late Pliocene, 
and continuing into the Quarternary, and probably 
down to the present time. 

With this fact in our possession as a datum we 
come now to the history or the canons. The Grand 
Canon first makes its appearance in the epoch of 
the faults. It suddenly bursts into view as a less 
than half-formed thing, with walls ranging from 
2,000 to 2,700 feet high, late in Pliocene times. 

But it presents itself under somewhat unexpected 
circumstances, for it had been in the condition in 
which we first find it for a considerable period. 

The work of vertical erosion had long been sus- 
pended, the channels had ceased to grow deeper, 
and the energies of the river had for an unknown 
period been employed in another kind of occupation 
to which rivers have been frequently known to be- 
take themselves under cei tain common conditions. 

It was widening its canon and making a flood plain 
in which to meander. This any river will inevitably 
do when it has sunk its channel to the limiting 
depth which local circumstances prescribe for it. 
When that limit is reached it will attack its own 
banks whether they be walls of rock or nothing but 
gravel and loess, and will thereafter meander or 
squirm from side to side. There are numerous 
places along the Upper Colorado and its tributaries 
where this is abundantly exemplified. From local 
causes the fall of the river has for a space been 
diminished, the flow has been sluggish, sediment 
has been deposited, the river has ceased to erode 
its bottom, it has attacked its walls, and the carion 
has been widened. 

If now the reader will look at the section of the 
Grand Canon (Fig. 3) he will perceive that it is a 
carion within a canon. The walls are in two leaps 
with an intermediate terrace. The upper or outer 
canon is usually from three to six miles wide, and 
the inner canon meanders within the upper, some- 
times close to one upper wall, sometimes to the 
oAer, but usually with a middle terrace on both 
sides. The inner and the outer canon represent 
two periods, the outer one of course being formed 
first — formed no doubt originally as a narrow 
gorge— which was widened while the river was unable 
to cut vertically. The middle terrace is the final flood 
plane of the old cafion. And now the faults come to 
our assistance in determining the two periods. The 
outer cafion is older than the faults; the inner one is 
coeval with them. The reasoning by which we determine 


m 

this is of the simplest order, l^lf "we were to see a fkull 
cutting a particular stratum "we should know that the 
stratum was older Aan the fault. By parity of reasoning 
we know that the outer cafion is older than the faults 
because they cut its trough and dislocate its floor trans- 
versely. If the faults 'were older the river would have 



Fig 4.— Pa-ru-nu-Weep Canen, Virgin River tributary of the folcrado. 

planed an even grade across them' regardless of the dips 
of Ae strata just as it is doing to-day 3,000 feet below. 
As it is— if the side gorges would permit us to travel along 
the middle terrace— we should be compelled every time 
we crossed a fault to clamber up or down its face. 

Thus, then, as we draw near the close of the Pliocene 
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period only the outer cahon was completed. When was it | 
commenced ? At present we cannot give an answer, though 
1 hope we may soon be able to do so ; but I should be sur- 
prised to find its commencement dating beyond Pliocene 
time. The best conjecture which I am at present able 
to frame would place the birth of the Grand Canon since 
the middle of that epoch. The commencement of the 
cutting of the inner canon was contemporary with the 
commencement of a new uplifting of the Kaibabs—an 
uplifting which extended as far north as the Wasatch, 
and southward to unknown regions in Arizona, through a 
belt having its maximum width just where the Grand 
Cafion crosses it. The amount of this uplifting was very 
variable, ranging from 2,000 to 4,000 feet. It was during 
this period of elevation that the faulting took place. The 
level of the river^s bed was at once disturbed ; its old 
energies were reawakened, and its ancient labours 
resumed. From that epoch to the present day the 
wriver grinding like “ the mills of God ” has slowly but 
resistlessly sunk itself to solemn depths in the earth. 

Wonderful and impressive as are the great canons, 
they are no more so than some other features. Chief 
.among the objects of special interest is the vast array of 
colossal cliffs, which stretch across the country with 
seemingly interminable length in a grouping which is half 
order half disorder. The number is indeed very great, 
their altitudes generally impressive— 1,500 feet being 
common, and 2,000 feet not very uncommon, while the 
distant view of cliff rising above cliff, one beyond another, 
yet seeming to be united, is often seen. Each strati- 
graphical series has a series of cliffs, planned, sculptured, 
and painted in a style peculiarly its own, and the several 
styles differ, as decidedly and constantly as human archi- 
tecture among distinct races of men. These distin- 
guishing characters developed under one homogeneous 
process can be traced to the lithological composition 
and texture of the rocks which are powerfully contrasted 
between any two series. The constancy of result in any 
given series may also be traced to the constancy with 
which that series preserves one set of characters over a 
great extent of country. I may be mistaken — perhaps 
from the circumstances it is more apparent than real — 
but 1 imagine no region in the world hitherto explored 
exhibits rocks where the texture and lithological characters 
are so strongly pronounced, so strongly contrasted among 
themselves, and yet where there is so little horizontal 
variation in the characters of each group over vast areas. 

In the Plateau Country we have to do with an arid 
^region, and the aridity tends to reduce the amount of 
disintegration. On the other hand it is a lofty country 
giving a rapid descent to all its waterways, and their 
transporting power is of a very high order — the rocks are 
swept bare of dibris and kept naked to the attacks of 
the elements. This tends powerfully to quicken the dis- 
integration. The number of inches of annual rain is 
less than one-sixth the number in the Mississippi valley, 
>but every inch in the plateaux may do sextuple work. 
Probably, however, the rate in the plateaus is on the 
whole slower, but the disproportion is much less than 
might have been anticipated if we had considered the 
rainfall alone. 

To comprehend the origin and perpetuation of cliffs it 
is necessary to expand these general relations into some 
detail. I have stated that the attack of erosion is directed 
against the edges of the strata and but slightly against 
the horizontal surfaces. These surfaces being but little in- 
•clined, water has but little energy, as it courses over them, 
‘Cither to erode or to transport. But in the myriads of 
gulches the steepness of their sides enables the water 
to keep the edges of the strata naked, and the water is 
assisted powerfully by the aridity of the climate and the 
absence of vegetation. Now when the edges of a thick 
•series of vertically heterogeneous strata are exposed, there 
will always be some stratum softer or more readily disin- 


tegrated than the others. The elements attack it, Hiid' 
soon a long under-cut is formed, and the rocks above 
robbed of a part of their support, cleave off verti^y, 
and a great slab falls in rums. The fallen fragnlents 
and rubble form a talus, but being now in a com- 
minuted state, ^hey become a much easier prey to dis- 
solution than when in the solid wall, and they gradtoally 
moulder away. All that is necessary is that the talu^ 
should dissolve fast enough to keep the perishable 
stratum exposed to attack, and this is almost uni- 
versally the case. The great cliffs are massive beds of 
sandstone and limestone, resting upon perishable cal- 
careous and gypsiferous shales. The rapidity with which 
the cliff wastes away and recedes by erosion is measured 
by the power of resistance to weathering in the shales 
below and not by the massive beds on its face. By 
further analysing the details of erosive action, we have 
no difficulty in explaining the origin and causes of the 
different styles of architecture, the sculpture of the repeti- 
tive forms, and all their train of phenomena, both normal 
and abnormal. 

And now a few words about the cause of canons. This 
problem has been so admirably and satisfactorily solved 
by Messrs. Powell and Gilbert that I have no better 
excuse for saying anything about it than a desire to fill 
what would otherwise be a serious gap in the discussion. 

The fall of the Colorado through the canons is between 
seven and eight feet per mile — nearly twenty times 
great as that of the Ohio and Mississippi and nearly 
seven times as great as that of the Missouri below th^ 
Yellowstone. It is a fierce torrent— a series of quickly 
recurring rapids. Its lateral gorges have usually a greatci 
descent. The tools with which the river works are sand 
and gravel held in suspension by the water, hurled along 
at race-horse speed, and scouring like a sand-blast 
machine the naked rocks of its bed. But there is one 
thing more, and it is a crucial point. The Platte has 
about the same fall through the plains as the Colorado 
through the canons ; it has its sources high up in the same 
mountains i it flows through a desert ;^it carries a huge 
load of sand, but from Denver to Plattesmouth has not, 
the semblance of a canon. The trouble with the Platte 
is that it carries too much sand. A river of given volume 
and velocity can carry in suspension only a definite load 
of sediment of given coarseness. When that limit is e\ 
cceded the excess will be precipitated upon the bottom 
protecting it from the scour of the gritty particles which 
are carried in suspension. But if the supply of sand be 
not in excess of the power of the current to keep it in 
suspension, none will be deposited except locally, and 
the bed-rock will experience the full attrition of the sand 
blast. The Platte is the case of an overloaded stream 
while the Colorado is slightly underloaded and in a condi 
tion to produce the maximum erosion. 

The study of the Plateau Country has during the last 
nine years been the work of the Survey under Prof. J. W. 
Powell. Comparatively little has been published about it 
because it has been felt by him that until the subject 
could be presented in systematic and thoroughly intel- 
ligible form it would be a mistake to accumulate frag* 
mentary literature and encumber a splendid subject with 
a chaos of unconnected observations. But the work 
approaches completion and has developed into form in 
the minds of the workers, and it is hoped that the results 
will soon be before the world. If the geology of the 
Plateau Country shall therein be set forth in a manner 
commensurate with its importance, and full justice done 
to the revelations it affords, I believe that physical 
geology will have received important additions. I cannot 
close without paying a just tribute to Prof. Powell, the 
director of their work. His direction of the Survey has 
not been limited to the perfunctory duties of an admi- 
nistrative officer. On the contrary he has furnished those 
, whom he has called to his assistance with methods of 
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observation and principles which have worked like a 
master-kev in opening to our understanding the meaning 
^thls wJnderffi region. Without those methods and 
Principles it would have been of comparatively little utility 
to att^npt to solve the problems of such a region. Those 
whose privilege it has been to carry them into practice 
will ever be glad to acknowledge how great is their 
indebtedness. 


INCLINATION OF THE AXES OF CYCLONES 
AND ANTICYCLONES 


I HAVE during the last seven years endeavoured, 
though apparently without much effect, to direct the 
attention of meteorologists to a law which I conceive to 
be of very high importance in relation to the theory of 
the movements of the atmosphere. The law to which I 
refer is this The movements of the upper-currents 
prove that the axis of a progressive cyclonic circulation 
is commonly inclined, so that the extremity nearest to the 
earth’s surface is considerably in advance of that in the 
higher regions of the atmosphere. A barometric minimum 
consequently occurs at any locality on the earth’s surface 
some hours before the corresponding minimum in the 
higher regions passes over the same spot Laws of the 
Winds Prevailing in Western Europe,” pp. 156 to 162, 
1872; Meteorological Magazine^ vol. x. pp. 92 to 93, 
1875 ; Quarterly Journal of the Meteorological Society^ 
October, 1877, pp. 440 to 445). I have also pointed out 
that the axis of an anticyclonic circulation has, at least in 
some instances, a similar inclination ; a point which will 
be discussed more fully in a future paper. 

I hope that the results, strongly confirmatory of this 
law, which Prof. Loomis has recently derived from his 
examination of the wind and barometer reports from 
Mount Washington, Mount Mitchell, and Pike’s Peak, 
will attract more attention than my own deductions from 
upper-current observations have done. In his tenth paper 
of “Contributions to Meteorology” {American Journal 
of Science and Arts, January, 1879), Prof- Loomis shows 
that with very few exceptions the barometric minima 
occur at the base of a mountain considerably earlier than 
at the summit, the retardation amounting to about one 
hour for an elevation of from 900 to 1,300 feet, and that 
the maxima appear to follow the same law. 

Other points of agreement between the results of cloud 
observations in Europe, and those obtained from the 
reports of the mountain observatories in America, seem 
to me to be of great interest. I would especially call 
attention to the substantial coincidence of these results as 
regards, first, the rarity of easterly upper-currents, as 
compared with easterly surface-winds ; and secondly, the 
higher, and also less variable, value of the angle made by 
the northerly, than that made by the westerly upper- 
currents, with the direction of the centre of lowest 
pressure at the earth’s surface. W. Clement Ley 


BARTOLOMEO GASTALDI 
C^INCE the last anniversary of the Geological Society 
many distinguished men among its members, both 
in this and foreign countries, have been removed by 
death. We regret to have to add to the sad list the 
name of Prof. Gastaldi, the well-known head of the Italian 
Geological Survey. 

Bartolomeo Gastaldi was born at Turin, in the year 
1818, and was originally destined by his father for a legal 
career ; his fondness for geological studies, however, 
proved too strong to be repressed, and he was eventually 
^terea as a student at the Ecole des Mines at Paris, 
Her^^ and throughout his subsequent career, he enjoyed 
the friendship of Quintino Sella, who afterwards became 
so distinguished ^ike in Italian scientific and political 
circles. ^ 


Gastaldi had reached the age of twenty-eight before hi& 
first scientific memoir was published, and his earlier 
essays in this direction were devoted to anatomical and 
palaeontological questions. Before long, however, he 
seems to have discovered that the true bent of his genius 
was towards physical geology. In his studies in this 
department of science he was greatly aided by his powers, 
as a pedestrian, and he soon made himself familiar with 
all the southern spurs of the Alpine chain. In company 
with his friend Sella he founded the Italian Alpine Clul^ 
of which he was the second president. 

He succeeded Sella as Professor of Geology at the 
Engineering School of Turin, and subsequently became 
Professor also at the University. During the later years 
of his life the work of the Geological Survey, of which 
he was made director by the Italian Government, occu- 
pied much of his attention, and to his energy and capacity 
much of the success which has already attended that 
important work is due. 

No less than thirty papers on various branches of 
geological science have proceeded from Gastaldi’s pen. 
He was an advocate, during his later years, of extreme 
views upon glacial subjects, and many of the views which 
he propounded on this and on other questions of Alpine 
geology have not been generally accepted by the geolcv- 
gists of other countries. In some of his speculations, 
indeed, his boldness seems to have outrun his caution* 
Those who had the happiness of a personal acquaint- 
anceship with Gastaldi describe him as a most sanguine 
and earnest student and a warm-hearted friend. 

Prof. Gastaldi was a Corresponding Member of the 
Geological Society of London, and received ‘ similar 
honours from the academies of many other foreign 
countries. In Turin, where he spent the greater part of 
his life, and where he occupied the position of a Common 
Councillor, he was very greatly respected and beloved ; 
this fact is testified to by the circumstance that at his 
funeral more than three thousand people followed his> 
remains to the cemetery. 


ON THE DETERMINATION OF ABSOLUTE 
' FITCH BY THE COMMON HARMONIUM^ 

T he methods described depend upon the principle 
that the absolute frequencies of vibration of two 
musical notes can be deduced from the interval between 
them, ue., the ratio of their frequencies, and the number 
of beats which they occasion in a given time when 
sounded together. For example, if x and y denote the 
frequencies of two notes whose interval is an equal tem- 
perament major third, we know that y = i *25992 .r. At 
the same time the number of beats heard in a second, 
depending upon the deviation of the third from true 
intonation, is 4^ — In the case of the harmonium 
these beats are readily counted with the aid of a reso- 
nator tuned to the common over-tone, and thus are 
obtained two equations from which the absolute values 
of X and y may be found by the simplest arithmetic. 

Of course, in practice, the truth of an equal tempera- 
ment third could not be taken for granted, but the diffi- 
culty thence arising would be easily met by including in, 
the counting all the three major thirds which together 
make up an octave^ Suppose, for example, that the fre- 
quencies of c, e,g^, c' are respectively x,y, jar, 2x, and 
that the beats per second between x and are a, between 
/ and z are h, and between z and 2 x are c. Then, 

4 y - 5^^ a, 

45r - 5J' = 

Sx - 

from which 

^ i (23 a + 20 h+ 16 c), 
«i( 32 « 4 * 25 ^-f- 2 oA 
z ^i(4oa + 32 h + 2Sc). 

* Abstract of a paper read before the Musical Association, December e 
1878, by Lord Rayleigh, F.K.S. 
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In tlie above statements the octave is for sim- 
phcity supposed to be true. The actual error could be 
readily allowed for, if required ; but in practice it is not 
tiecessary to use c' at all, inasmuch as the third set of 
beats can be counted equally well between and c. 

Although at first sight the method just sketched looks 
satisfactory, it is not practical in the case of the har- 
monium, in consequence of the pitch of the various notes 
not being sufficiently constant for the purpose, even when 
the blowing is carefully conducted with the aid of a 
pressure-gauge. A small variation in the absolute pitch 
of a chord when sounded under slightly varying pressures, 
would not be of much importance, but the slightest 
change of interval is fatal to the success of the method, 
and such a change actually occurs. 

In order, therefore, to apply the fundamental principle 
with success, it is necessary to be able to check the 
accuracy of the interval which is supposed to be known, 
at the same time that the beats are being counted. If the 
interval be a major tone (9 : 8), its exactness is proved 
by the absence or beats between the ninth component of 
the lower, and the eighth component of the higher note, 
and a counting of the beats between the tenth component 
of the lower and the ninth of the higher note completes 
the necessary data for determining the absolute pitch. 

The equal temperament whole tone (1*12246) is inter- 
mediate between the minor tone (riiiii) and the major 
tone (1*12500), but lies much nearer to the latter. Re- 
garded as a disturbed major tone, it gives slow beats, and 
regarded' as a disturbed minor tone it gives comparatively 
<juick ones. Both sets of beats can be heard at the same 
time, and when counted give the means of calculating the 
absolute pitch of both notes. If x and / be the frequencies 
of the two notes, a and b the frequencies of the slow and 
quick beats respectively, 

9.1*- = 

9/ - 104 -=* b, 

whence 

4* = 9 ^ -f 8 
/ = loa -f- 9 A 

The application of this method in no way assumes the 
truth of the equal temperament whole tone, and in fact 
it is advantageous to flatten the interval somewhat by 
loading the upper reed with a minute fragment of soft 
wax, so as to make it lie more nearly midway between the 
major and the minor tone. In this way the rapidity 
of the quicker beats is diminished, which facilitates the 
counting. 

It is impoisible, of course, for the same observer to 
count both sets of beats, and the counting of even one 
set without the aid of resonators would present difficulties 
to most unpractised persons. Great assistance may be 
obtained by the choice of a suitable position. A room in 
which a pure tone is sounded is traversed by surfaces at 
which the intensity of sound is very much reduced in 
conseouence of the superposition of vibrations reflected 
from the walls and ceiling. By choosing as the place of 
observation a position where the intensity of the beats which 
are not to be counted is a minimum, and with the aid of 
a resonator tuned to the pitch of the beats which are to 
be counted, the listener is able to work with ease and 
certainty. 

The course of an experiment is then as follows ; — 
The notes C and Z> are sounded, and the listeners 
begin counting the beats at a given signal, whose pitch is 
about and e' respectively. At the expiration of a 
measured interval of time a second signal is given, and 
the numbers of both sets of beats is recorded. 

In my experiments the interval of time was ten minutes 
(in one case eleven minutes), and the rapidity of the beats 
was about four a second. The listeners counted up to 
ten only, after each set of ten making a stroke with a 
pencil on a piece of paper. The number of strokes was 


afterwards counted, multiplied by ten, and added to the 
number which the listener was saying at the instant Of 
the second signal. The foUowing are the detaiU of the 
actual observations : — 

September 16, 1878. — Period of observation ten minutes. 
Numbers of be^ts 2392 and 2341. 


for the frequency of the lower note C. 

Septembar 17. — Period of observation ten minutes. 

giving. = 67 04. 

September 18. — Period of observation ten minutes* 

'* 600' 67-29. 

September 19. — Period of observation eleven'minutes. 
"“tS* giving... 67-19. 


The discrepancies are hardly greater than may be attri- 
buted to errors in giving the signals, by which the intervals 
may have been unduly lengthened or shortened by about 
a second. On each day after the counting of the beats 
between C and D, the harmonium was compared with a 
Koenig fork whose nominal frequency was 64. In order 
to obviate any objection arising from a mutual influence 
of the notes of the harmonium, betA C and D were 
sounded at the same time as the fork. The beats between 
C and the fork were counted for about ninety seconds, 
during which time the fork was not bowed. In this way 
the pitch of the fork came out on the four days respec- 
tively as 64*06, 64*07, 64*17, 63*98, that is somewhat 
sharper than its nominal pitch, a result in agreement with 
that obtained by other methods. 

The object of the experiments referred to was rather to 
prove the practicability of a method so unusually inde- 
pendent of special apparatus, than to obtain a result 
competing in point of accuracy with those of Prof. Macleod 
and other experimenters on this subject. Nevertheless it 
is believed that very accurate results might be obtained 
by the introduction of certain modifications. Ten minutes 
is near the limit of time over which beats can be con- 
veniently counted by a single listener, but expcrimeni 
proved that it is perfectly possible for one listener to 
relieve another without any break in the reralarity of the 
counting. Even without an extension of time a more 
accurate result would be obtained if the listeners were 
able to fix the time for themselves, as they might do for 
example if they could conveniently observe the swinging 
of a clock pendulum. In this way the error in the time 
interval might be reduced to i second, which would 
amount to but one part in 2400 in the case of a ten 
minutes* observation. In consequence, however, of the 
imperfect constancy of the pitch of the harmonium notes, 
even when the blower is assisted by a pressure-gauge, 
further attempts at accuracy would be useless unless the 
comparison with the fork were simultaneous with the 
other observations. In that case the result would be 
entirely independent of variations in the harmonium 
notes, and no difficulty would be ejkperienced in carrying 
out the method excepting the necessity for more ob- 
servers. 


T^£ FISSURES OF THE CEREBRAL HEMh 
SPHERES IN UNGULATA 

A n important memoir by Dr. Krueg on the cerebral 
hemispheres of Ungulata has recently appeared in 
the Zeitsch, wiss, ZooL After a review of the previons 
papers that have appeared on this subject — but few in 
number— Dr. Krueg describes his method of investiga* 
tion. 
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comparea, — 

individuals of the same species, «uu mca vuu«. aa «-uai«w- 
teristjc of that species every sulcus that was constantly 
present in all the individual hemispheres. 

^ The different species in a genus and the different 
genera in the order were compared in the same way, so 
that by elimination he at last obtained a schematic 
drawing of the sulci constant throughout the order. In 
his drawings he represents those sulci peculiar to the 
individual, species, &c., by variously dotted lines, those 
running through the whole order by thick black lines. 

Since the most constant or chief sulci are the first to 
appear in the course of development, he gives drawings 
of foetal brains of the sheep, cow, and pig. With regard 
to these fcetal brains, it is highly important to note that 
in no instance were transitory or temporary sulcus 
markings met with ; Meckel himself admits that he did 
not find these temporary sulci in brains of other animals, 
though he described them in the human foetus. Dr. 
Krueg regards them as entirely artificial. The following, 
then, are the chief fissures or sulci {Hauptfurchen) constant 
throughout the Ungulata, and of these the first six are the 
most important in relation to those of the Carnivora : 

1. Fissura sylvii, ant., post., processus acuminis. 

2. „ splenialis. 

3. „ supra-sylvia, ant., post , supr. 

4. „ coronalis. 

5. ,» pra?sylvia. 

6. „ lateralis. 

7. „ diagonalis. 

8. „ postica. 

9- genualis. 

10. „ rostralis. 

h, „ hippocampi. 

^h, „ rhinalis. 

.C.ca. Corpus callosum. 

The earliest foetus he possesses shows two fissures, 
namely, f. sylvn and F. splenialis. The sylvian 
fissure develops radially, just as Kckcr has shown in 
the human foetus, and since in the latter, the parieto- 
occipital fissure appears almost contemporaneously witli 
the sylvian fissure, he considers the Fissura splenialis of 
Ungulates to be the homologuc of the human parieto- 
occipital. This view derives some strength from the fact 
development proceeds, the anterior extremity of 
the Fissura splenialis turns upwards and gains the median 
border. Moreover, here it is opposite to the processus 
acuminis Sylvn, which is homologous with the posterior 
ramus of the human Sylvian fissure. 

The positions of the fissures are shown in the accom- 
panying diagrams. As regards the fictal forms it is note- 
worthy that in the Suillidoe, from its earliest appearance 
the posterior process of the F. supra-Sylvia is directed 
downwards as well as backwards ; this we shall find is a 
family characteristic of importance. 

slighter distinctive characters 
ot the families or comparing the Ungulata with the 
Carnivora, it will be well to mention the results which are 
of more general importance. Dr. Krueg 
r TK momng propositions 

the forerunners of the adult fissures arc never 

lncomp^;d^riSu&'"' 

eZmenw!* characteristic of the Ungulata 

vidZ* Pecul'ac to the indi- 

®reSe °t even 

S f ^ moiphological value of 

vm comparison with the Carni- 

vora also diminishes their importance as diagnostic marks. 


3. On no occasion was a fissure once formed ever 
broken up by a bridging convolution. The reverse of 
this may and often does occur, viz., that two originally 
distinct fissures may, by extension of their neighWring 
extremities, so mingle as to form one laig^e fissure. From 
this fact he concludes that when in adult brains we meet 
with a well-known fissure bridged over, originally this 
fissure was developed as two distinct ones. This would 
certainly explain the remarkable cases lately published by 



F/c. r.—Medun surface of typ c.il hitnisp/iere. 

Hcnschel, in which the fissure of Rolando was bridged 
over, and such a state of things would be due to atavism. 

4. The influence of the size of the animal on the shape 
of the hemisphere and its details is very important, and 
may be regarded as threefold. 

(a) The number of accessory fissures increases with the 
size of the brain and the size of the animal. 

(^) The shape of the hemisphere differs. Thus, in the 
larger animals it is broader, and more rounded, whereas, 
in the smaller animals it is distinctly narrower, and tapers 
more to a point anteriorly. 

(r) In the smaller animals it is noticed at once that 
fissures (such as the splenialis), which in the schematic 
brain are situated on the median surface, in these smaller 
individuals, often appear on the upper. Such a condition 
may be supposed to result from a rotation of the upper or 
median border around the Island of Reil as a centre. 
This rotation Dr. Krueg has named “supination,^’ and 
that in the opposite direction and occurring in the larger 
animals “pronation.’' The posterior extremity of the 
F. coronalis almost always presents a ‘‘horn” (Biigel) 
directed inwards. This branch becomes of importance, 
as it often joins the F. splenialis, and offers a homology 
with the fissura cruciata of the Carnivora. 

The following arc the main family characteristics 

Supination marked. F. coronalis com- 
municates with the processus anterior supra-Sylvii. The 
Tragulidae (like the antelopes) present strong elephantine 
characters as regards their fissures. 



Fig. 3. 


Fee 3. 


Fig. 2 -Lateral outer surface of typical hemisphere. Fic. 3. -Upper surface 

of typical hemisphere. 


Elephants. — F. coronalis communicates with the pro* 
cessus anterior supra-Sylvii, and also either with the F. 
splenialis or ends just behind it. 

The Giraffes present no generic characters. 

Cavicomie ^. — In the majority the F. coronalis does 
not communicate with the F, supra sylvii, the exception 
htifig Bos tattrus. The processus acuminis Sylvii is broken 
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by ** individual *’ fissures, and, moreover, the angle formed 
between its anterior and posterior extremities is raised, 
and into this space a small accessory branch from the 
Fissura rhinalis is directed. 

Pronation is so marked that the F. lateralis 
is actually situated on the median surface. The F. 
coronalis is directed from the middle line forwards and 
outwards. 

Suillidos present several characters in common with 
the Carnivora. The processus anterior Sylvii is continued 
into the F. rhinalis, as is also the F. pracsylvia. 

The F. diagonalis is constantly joined to the F. supra 
Sylvia, and the posterior end of the F. coronalis joins the 
F. splenialis. 

Hippopotainidm . — Like the pig. 

Tapiridcc , — Posteriorly the F. coronalis does not join 
any other fissure, but anteriorly it communicates with the 
F. praesylvia, a fact which, though frequent in Perissodac- 
tyls, is rare in Artiodactyls. 

Nasicornidcc are similar to the Solidungulates. 
Solidungulata . — The peculiarities are very constant. 
Thus there are cross-fissures between F. Sylvii and F. 
supra Sylvii. Further, there is an accessory longitudinal 
and parallel Assure on either side of the F. lateralis. 
Pronation is marked. The F. coronalis is united to the 
F. supra Sylvii, and the posterior “ horn ” of the F. coro- 
nalis is not united to that fissure, but commencing behind 
and above the anterior end of F. splenialis, runs forwards 
and outwards, ending before reaching F. coronalis. 

Comparison of the convolutions of the Ungulata with 
those of the Carnivora shows that in the latter order the 
first six chief sulci of the U ngulata have undoubtedly their ’ 
homologues. The question as to whether a F. diagonalis 
can be said to exist must still be left open, and the rc- 
'maining three certainly do not always exist in the brain 
of the Carnivora, and when present are accessory only. 

Dr. Krucg thinks that possibly the posterior horn ” 
(Biigel) of the Fissur.i coronalis is homologous with the 
Fissura cruciata in the Carnivora, but this is very uncer- 
tain, for it is questionable whether in the Cavicornia the 
posterior limb of the F. coronalis is homologous with the , 
distinct one described above in the Equiche. Certainly 
that of the Perissodactyl is very similar to the Fissura 
cruciata as regards its relation to the F. coronalis ; but 
while in the Perissodactyl the posterior extremity begins 
(i^fove the F. splenialis, in all Carnivora it begins below. 
Further, the anterior end of the F. splenialis turning up 
to the median border has a plausible homology itself with 
the Fissura cruciata. It would be very interesting to 
have the time of appearance of the Fissura cruciata 
fixed, for the latter theory would compare it to the 
human parieto-occipital fissure. As confirmatory evi- 
dence regarding the homology of the Ungulate and Car- 
nivorate Fissurac coronales, we must note the important 
fact that similar cortical motor centres are situate around 
them : this is strongly in favour of Dr. Krucg s view. 

University College, London V. Horsley 


NOTES 

Prof. W, K. Cluford has arrived safely at Madeira. The 
voyage was rough and stormy, but we arc glad to be able to 
report that he is markedly better than when he left England. 

A SUBSCRIPTION has been opened by the Dorpat University 
for the erection at Dorpat of a monument to the late K. von 
Baer. 

On January 10 the Imperial Russian Academy of Sciences at 
Sr. Petersburg held its annual meeting, which was largely 
attended this year. The meeting was opened with the reading 
of the long list of deaths of members, foreign and Russian, 
during last year, and among whom we notice Regnault, Claude 
Bernard, Granville, and Bienaime, at Paris; HugoHildebrandt,of 


Jena ; Friis, of Upsala ; Tornberg, of Lund ; Lers, of Konigs* 
berg; and the well-known Russian archseologift Polyenoffj; 
Kovalsky and Khanykoff, orientalists ; and Davydoff, mathe- 
matician. Count Orloff- Davydoff, Baron Biihler, and CoL 
Prjvalsky were elected honorary members ; and General 
Maicfhky, mathematician; General Stebnitzky, geodesist at 
Tiflis ; Mr. Hind (as noted last week). Dr. John Muir (Edin- 
burgh), Clausius (Bonn), Boisier (Geneva), Lavrofsky and 
Veselago were elected correspondent members of the Aca- 
demy. The report on the museums of the Academy showed 
several most important acquisitions, among which we notice 
the immense and very rich collections of birds, fishes, and 
reptiles brought in from Central Asia by Col. Prjvalsky, 
during his .second journey ; a collection of skulls and bones of 
Steller’s sea-cow, wkich inhabited, during the last century, tli^ 
shores of the White Sea, but is now extinct, the collection being 
made by M. Phillipens on the shores of Behring Strait ; 
and a complete skull of an Elasmotherium, presented by M. * 
Knoblauch. There were, until now, only some teeth of thi»' 
immense quaternary hor.se-like rhinoceros at the mmeum of the' 
Academy, and a part of a skull at the British Museum, which' 
had offered, we are told, a large sum of money to M. Knoblauch' 
for the rarity. The skull was found close by Sarepta, on the' 
hanks of the Volga River. The Academy proposes to open next 
year for the public a large anthropological mu-eum, the mater* al^r 
for which are already in the hands of the Academy ; we heartily; 
commend this step, as the museums of the Academy, when oi^en 
to the public each Monday, are visited by masses of people (as 
many as 12,000 persons daily on holidays). The report on the- 
works of the philological and historical branch of the Academy 
was presented by Prof. Suklomlinoff, who dwelt at length on 
the works of Prince Vya/emsky ; and a very interesting paper 
(»n the correspondence between Catherine II. and Grimm was 
read by Prof. Grotli. In this branch w'e notice a great under- 
taking by the Academy for the next year, being a dictionary of 
the Kurd language. This language has been very well studied, 
but there are no dictionaries of it. Now, the Academy will 
publish a complete one, the materials for it being given by the 
French orientalist, M. Szabo, and completeil by M. Yulpi, who 
will be intrusted with this important publication. 

Wi: notice an interesting work, just issued in Russia, by Prot. 
Ruinishevich at Kicff, being a complete catalogue of all the 
medicinal and veterinary literature published in Russia during 
1876. 

Wk learn that the St. Petersburg Academy of Science.s hc^ 
intrusted M. Keppen with the publication of a complete catalogue 
of animals living in l':uropean Russia. 

The Anmiaire of the Bureau des Longitudes for 1879 con 
tains as usual a great mass of useful and v\ ell-digested informa- 
tion. It contains an important paper by Dr. Janssen on Recent 
Advances in Solar I'bysic-. 

The “ Telectros cope ” is the name of a new apparatus, the 
plan of which; was, Lcs Mjudes st.-itcs, recently submitted to MM. 
duMoncel and Halle/ d’Ano, by M. Scnlccq, intended to repro- 
duce telegraphically at a distance the images obtained in the 
camera obscura. This apparatus is based on the well-know» 
.sensitivenc.ss of selen’.um to various shades of light. 

Prof. Edward S. Morse, we learn from the New York 
Nat on^ has written an interesting paper on the “ traces of an 
Early Race in japan,” which throws light on a subject hitherto 
wholly obscure. A race of men called Ainos are believed to 
have come down from Kamtchatka and to have taken possession 
of Japan, which they held until displaced in thtir turn by the 
Japanese from the south. Of the two races, the Ainos and the 
Japanese, authentic records exist, but nothing has been known 
concerning the ancient people whose territory was appropriated 
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by the Ainos. The only knowledge obtained of them has been in. 
^niously acquired by Mr. Morse by a careful study of “shell- 
heaps ” in all respects similar to those found along the shores of 
Denmark, New England, and Florida. The deposit discovered by 
Mr. Morse nearTokio contained pottery and brok^ bones, many of 
which were human. It is generally admitted by ethnologists that a 
people that has once acquired the art of pottery will always retain 
it ; but as neither the Esquimaux, the Kamtchatdales, nor the 
Ainos are essentially earthen -pot-makers, these remains naturally 
point to the former existence of a race in Japan who preceded 
the Ainos. Again, both the human and the deer bones found in 
this shell-heap w^ere broken in a manner to facilitate the extrac- 
tion of the marrow or to enable them to be placed in a cooking* 
ix)t, a circumstance which points to the existence of cannibalism 
among the people by whom the shell-heaps were made. On 
consulting Japanese scholars and archaeologists Mr. Morse 
learned that the Ainos were not only not cannibals, but were of 
an especially gentle disposition. The existence of an ancient 
race of cannibals in Japan, before the occupation of that 
country by the Aino*?, is therefore made very probable. Wc 
hope to see another paper before long containing an account of 
Trof. Mor.-e’s later researches. 

Trof. Humphry, F.R.S., of Cambridge, will deliver the 
biennial oration in memory of John Hunter in the theatre of the 
Koyal College of Surgeons on the 14th proximo. 

Mr. Thomas Sopwitii, M.A., F.R.S., F.G.S., who died at 
AYestminster, on Thursday last, was boin in 1803, at Newcastle- 
on-l'yne. He w^as for nearly fifty years extensively engaged as 
a mvil engineer in mining, railw'ay, and other works, both in 
tlu> country and on the Continent, and wa.s the author of several 
works on architecture, isometrical drawing, and mining. In 
1838 he was appointed Commissioner for the Crowm under the 
Dean Forest Mining Act, and in the same year a communication 
made by him to the British Association led to the establishment 
of the Mining Record Office. He w'as a member of many of 
the leading scientific societies, and one of the early members of 
the Institution of Civil ICnginecrs. 

In connection with our aiticle last w'eck on a propo ed Scot- 
tish observatory, it n ay be interesting to .state that one day 
last August Mr. Milne Home, chairman of the Meteorological 
Society foi Scotland, accompanied by Mr. Colin 1/ivingston, 
headmaster, Tublic School, Fort William ; Mr. Thompson, 
student ; and Mr. David Doig, contractor, ascended Ben Nevis 
and made several observations w ith the view of erecting a station 
on the summit. They found the lop enveloped in a mantle of 
snow^ — a circumstance which rendered it an extremely difficult 
task to select suitable .spots for the erection of a dw-elling-liousc 
and observatory. After a careful survey Mr. Home came to the 
conclusion that the plateau immediately beyond the spring affords 
the best site. The recommendation this spot has is it> contiguity 
to the water-supply. But it might be questioned whether, as 
accurate observation is the thing required, it would not be better 
to erect the ob'-ervatory on the plateau on the vei’y summit, as 
there must, no doubt, be a difference between the temperature 
of the tw’o place", the first-mentioned plateau being 350 feet 
lower. It is proposed to construct the buildings after the fol- 
lowing plan : first, a wall of stone with an inside lining of wood 
and an inner coating of felting, and the outside of the wall to be ^ 
covered wdth corrugated iron. An external wall of stone would 
also be erected to serve as a protection from the blast. The ' 
■estimated cost of the structure is 500/. 

W E learn from the Coloiiits and India that rich discoveries of 
copper have been made at Howe Sound, a few miles from New 
Westminster in British Columbia, and that the ore resembles that 
of the famous Australian Burra Burra mine. ^ 


The Royal Society of Arts and Sciences of Mauritius has 
recently lost its secretary, Mr. L. S. Bouton, the only surviving 
founding member of the Society. This society was founded on 
August 24, 1829, under the name of Soci^te d'Histoire Naturelle 
de rile Maurice, by a few lovers of science ; its first secretary 
was Julius Desjardins, who contributed many papers on the 
fauna of Mauritius, and also formed a good collection of speci- 
mens, which were aftenvards given up to Government by hi^ 
heirs, and became the nucleus of the present museum. The 
volumes published by the Societe during a period of ten or fifteen 
years contain much interesting information on the natural history 
of Mauritius. On Desjardins’ death in 1840, Mr. Bouton was 
appointed secretary, and kept up the post till his death ; during 
that long period he chiefly applied himself to the investigation 
of the flora of I^fauritius, and though he never published any 
complete works he contributed specimens and notes to Prof. 
Dccandolle for the Prodromus, and to Kew, for the Flora of 
Mauritius by Baker. He wrote a jiaper on the medicinal plants of 
Mauritius, and a very interesting paper on the forests of Mauritius, 
besides a great quantity of notes in the Society’s Transactions^ 
and in the newspapers of the colony. In 1846 the Society was 
allow'cd by Government an annual subsidy of 200/., which has 
l>een continued up to this day. Mr. Bouton was also curator of 
the Museum, but he wa*?, \\t believe, though completely devoted 
to his duties of secretary, a rather bad curator. The Museum, 
although containing .some very interesting specimens of the 
natural history of Madagascar, and of the extinct fauna o^^ 
Mauritius, was allow to decay rapidly. No exchanges were 
carried on to increase the collections, and the space being too 
limited, the existing specimens are fo crowded as to be of no use 
whatever to the public. The subject attracted the attention of the 
late much -esteemed governor, Sir Arthur Phayre, and he applied 
for a Report from the Council of the Society, and on its recom- 
mendation the following decisions have been come to by the 
Council of Government : — That a proper building be provided 
for the transfer of the Museum now heaped up in a room at the 
Royal College; that the funds allowed by Government each 
year be apidied to the formation of a local museum, fully illus- 
trating the faun.i and flora of the Mascarene Islands, Mad.'xgascar, 
and the islands along the cast coast of Africa; that a general 
collection, of which the present mu.seum should be the nucleus, 
be gradually formed by means of exchanges to illustrate only the 
principal genera in each branch of natural history, and give to 
the public a general view of the natural world ; that on vacancy 
(which is now ’come) a competent curator be provided from 
home, who w'ill be at the same time Professor of Natural History 
at the Royal College, receiving a salary of Rs. 5,000 per annum ; 
that the staff of the Museum be composed of an assistant, who 
w’ill be also a collecting n* nralist, sent round every year to 
Madagascar or .some other place, receiving a salary of Rs. 2,000 
and his travelling expenses, a taxidermist, a clerk, and servants ; 
that, as a good taxidc mist docs not now exist in Mauritius, the 
services of a projier person be secured from home for two years, 

1 to m-.lruct people in stuffing and set up the fust collection, 

' receiving Rs. 2,000 and p.'issage -money. Wc hope that these 
changes will be insisted upon and that competent men will 
j ai)ply for the vacant po ts to the Government at home, and give 
' them a better opportunity of making a good choice. Mauritiu.s 
is an admirable place for studying the riches of the sea, and a 
sort of zoological station, like the one at Naples would make 
many interesting discoveries. Prof. Mobius, of Kiel, who spent 
some months at Mauritius, said that several years would be 
necessary for him and many assistants to work up the collections 
from these seas. Evidently a good opportunity is presented foi 
the promotion of important departments of natural history, and 
we trust all concerned will seek only to advance the interests o 
science and the true interests of the colony. 
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The Commission of the Municipal Council of Paris has 
drawn up a report on the working of the electric light, which 
ha^ been printed, and was discussed on the 14th instant. A 
certain number of important facts are stated. A Jablochkoff 
lamp may be said to give a quantity of light equal to eleven gas 
Imnps, consuming each 140 litres per hour. The quantity of 
gas consumed to produce the same quantity of illumination 
would be 1,540 litres per hour. The price paid by the city to the 
gas company for 1,000 litres being ofr. 15c., the expense would 
be of ofr. 23 c. The expenses of each Jablochkoff lamp are 
officially stated as follows, for 62 candles per hour of light, 
77 horse-power ; — Machinery, 3 fr. 20 c. ; coals for working 
the several steam engines used, 6 fr. 64 c. ; oil for lubricating, 

I fr. 23 c. ; pay of men for changing candles and superintending 
illumination, 3 fr. 20 c. ; expenses of 62 candles at o fr. c. 
each, supposed t6 list during an hour, 31 fr. Total, 45 fr. 27 c., 
or 73 c. for each candle* I'he Commission proposes to pay to the 
Jablochkoff company — w hich accepts o fr. 30 c. per candle during 
one year— for 62 candles at the Avenue de I’Opera, 1 5 on the 
Place de la Bastille, and 6 in a pavilion of the Halles Centrales : 
in all 83, Thh total number of burning hours is estimated at 
2,073 for each of the street candles, and 4,000 for each of the 
pavilion candles : altogether, 55,000. The expense paid to the 
gas company for illuminating the same places is 21,041 fr. The 
excess of expense for the city will be 34,044 fr^ But this credit 
is asked for in the interest of science. It is hoped that during 
one year the Jablochkoff company will realise material improve- 
ments, and it is supposed that other electric light companies 
wilt tender some fresh propositions for comparison. In the 
meantime, the Commission proposes to accept a tender made by 
the gas company to improve the illumination of the Rue du 
Quatre Septembre, Place du Chateau d’£au, and a pavilion of 
the Halles Centrales, itli an excess of consumption of 260,000 
cubic [metres. At the .Mtliiig of the I4tb, the gas company 
refusing to accept the price offered to them as a compen- 
sation for their expenses, proposed to supply the gas gratis, 
which was agreed to. Consequently a regular competition will 
be carried on between gas and electricity before the Parisian 
public during one year, on a grand scale, at the expense of only 
34,044 fr. 

It was recently affirmed in the French Academy that chromic 
acid might be substituted for vanadic acid in the manufacture of 
aniline black. An industrial chemist of Rouen, M. Witr, now 
points out to the Academy (byrecommeiKlationof Prof. Girardin) 
that this is an illusion, and that vanadium is absolutely neccssar}% 
Chromium gives a greenish product quite different. M. Witz 
insists on the small quantity of vanadium which suffices to develop 
the reaction. It appeai-s that the black is produced in presence 
of a weight of vanadic acid equal to only the hundred tnillionih 
part of the weight of the aniline employed. In practice, a 
thousandth of this weight is quite sufficient, and it will be seen 
that notwithstanding the high price of vanadium, the use of it in 
such small quantities is quite practicable for manufacture. 

The Anthropological Exhibition which will be held at Moscow 
next summer promises to be a highly interesting one. A large 
series of graphic illustrations of the life of prehistoric man will 
be supplemented by numerous models of cavc«, skeletons, and 
other prehistoric objects. So-called “kurgane” (prehistoric 
tombs) will be represented containing models of the skeletons 
and other objects found in them, their various positions being 
exactly reproduced. Prehistoric skulls will form a separate 
department of the Exhibition. 

Ws have received the Pt oceedings of the Cleveland Institution 
of Engineers, containing the address of the president, Mr. John 
Gjers, at the annual meeting of November ii. The address 
refers to various topics of much interest to engineers and even 


to men of science. Among other things Mr. Gjers, speaking of 
the variation in the production of the soil, gives it as his opinion 
that it is undoubtedly connected with the variation in the number 
of sun-spots. The December number of the Transactions of 
the Institution Engineers and Shipbuilders in Scotland con- 
tains a paper by Mr. James Howden, On the Action of the 
Screw Propeller,” followed by a long discussion, and another by 
Mr. W. G. Jenkinc, ** On the Scientific Form of Harbours as 
applied to the Port of Melbourne.” 

A FOREIGNER, who fcats the disappearance of bears in the 
Alps, the killing of these animals being largely paid for in 
Switzerland by the State and by the communes, and several wild 
animals having already disappeared in Switzerland in this way, 
proposes to form a society which will pay for each disast^ 
caused by bears, and prohibit the hunting of them. 

The additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey {Jl/acacus cjfnomo/gus) 
from India, presented by Mr. D. Orpen ; a Black-faced Spider 
Monkey {A teles ater) from South America, pre ented by Earl 
Brownlow, F.Z.S ; a Common Seal {Phoca vituhna) from Scot- 
land, presented by the ICarl of Ilopetown ; a Dufresne’s Ama- 
zon {Chrysotis dnfre^mnitd)^ a Yellow-Fronted Amazon 
ochrocephald) from South America, presented by Mrs. T. Smith ; 
a Noddy Tern (A nous stolidus) from Ascension Island, pre- 
sented by Morris II. Smyth Fong, Lieut. U.N. ; a 'I'ubcrculatcd 
I.izard {/guana tuhercnlata) from the We^t Indies, presented by 
Dr. Stradling ; a Superb Tanagcr {Calliste fastnosa), a Yellow- 
winged Blue Creeper {Ca'reba cyanca) from South America, two 
Merrem’s Snakes {Liophis menrini) from Monte Video, de 
jiositcd ; two Cuming’s Octodons {Ododon enmingi)^ bjrn in tlie 
Gardens, 


ON THE LAVAS OP" 1IEKI.A, AND ON THE 
SUBLIMATIONS /PRODUCED DURING THE 
ERUPTION OF FEBRUARY 2T, 1878 

T)UNSEN ill a Memoir “On the I’locc-fes which have 
^ taken place during the Formation of the Volcanic Rocks 
of Iceland,” published in roggendorffs Annalcn 1111851, classi- 
fies the rocks of the island into tv\o princi|)al groups, which he 
calls respectively the normal trachytic^ and the normal pyroxenic^ 
'I'he one possesses the largest proportion f)f acid, and the other 
of base, and their composition may be aiiproximately stated in 
the following analyses ; — 


Nor.n.-xl ir.u hylic 
i n 


Silica 70*07 

Aluminarnd protoxide 

of iron ^4*23 

Lime 1*44 

Magnesia] 0*28 

Totasli ' 3 ’20 

Soda 4’ 1 8 


Noriiinl pyrcixc-n'c 
C' tnposiii II. 

48*47 

. . 30*16 
11*87 
6*89 
0*65 
1*96 


100*00 


100*00 


The trachytic rocks icprcsent a mixtuie of bisilicalcs of 
alumina and of the alkalies potarii and soda, vliile protoxide of 
iron, lime, and magnesia arc almost wanting. On the other 
hand, the jiyroxcnic rocks are basic silicates of alumina and 
proto.xide of iron, in comiunation with lime and magnesia, and 
iiisignificant quantities of potash and soda. In the trachytic 
rocks the percentage of alumina is from 10 to 12, and that of 
protoxide of iron from 2 to 4 ; w'hile in the pyroxcnic rocks the 
percentage of alumina is from 10 to 18, and that of protoxide 
of iron from 12 to 20. Normal trachytic rocks are found in 
great abundance on the banks of the Laxa, at Laugarnall, near 
the great geyser, and at Krafla in the north-ca‘^t of Iceland. 

The normal pyroxcnic rocks are found on and around llekla, 
on the banks of the Thjdrsa, and at Thingvcllir. Bunsen by 
an admirable induction, supported by a number of analyses, has 
proved that the rocks of Iceland which do not closely approxi- 
mate in composition cither to the normal trachytic or the nonnal 
pyroxenic, are inlimale mixtures of these two clas.^es of rocks. 
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and that hence in all probability there arc but two separate 

volcanic foci. . , , . , , . 

Dr. Genth examined the vanous lavas from the western slope 
of Hekla, among them the lava erupted in 1845, which was 
found to contain— » 

Silica ... ... ... 5676 


Alumina and protoxide of iron 

Lime 

Magnesia 

Potash 

Soda 


27*47 

67s 

4*04 

2*63 

2*35 


The lavas of Hekla are trachytic rather than pyroxenic. In 
the geological map of Iceland which appears in von Leon- 
hard’s Vulkanen Adas, a broad strip, including more than half 
the area of the island, is designated trachyte. It is inclosed by 
lines running approximately north-east by south-west, — that on 
the west from Skjalfandik to Reykjavik, and that on the east from 
Heragfloh to the Oroefa Jokull. 

I was surprised when I visited the scene of the eruption of 
February 27, 1878 {vide Nature, vol. xviii. p. 596), to find 
how precisely the lava of this eruption resembled a very old 
lava in close contiguity to it, but flowing from a distant crater. 
Moreover the lava of 1845, the other side of the mountain, 
and more than four miles Irom the craters of 1878, was observed 
to be quite the same in character as the most recent lava, which 
undoubtedly possesses a composition differing but little from 
that of the analysis given above. 

The most notable feature of the last eruption appears to be 
the quantity of hydrochloric acid evolved from the beds of lava, 
and the considerable sublimations of sesquichloride of iron. 
Bunsen asserts that hydrochloric acid plays a less important 
part in the volcanic phenomena ol Iceland than at Vesuvius and 
Etna. 

“The hydrochloric acid fumaroles,” he wtUcs, “which not 
unfrequently occur on a large scale near the Italian volcanoc'., 
and are then generally accompanied by a very considerable sub- 
limation of chloride of sodium, appear to be of less importance 
in Iceland. I was only able to detect traces of hydrochloric 
acid in a free state in the crater fumaroles a few months old, 
which owed their origin to the last eruption of Hekla ” (in 
*845), “as well as in the exhalations of vapour from the lava 
which was then eriqilcd. ” 

For the future we must recognize hydrochloric acid as one of 
the products of the volcanic action of Hekla. During the last 
eruption it was produced in considerable quantity. 

I had not proceeded far by the side of the lava of 1878, 
erupted five months previously, before I saw patches of brilliant 
red and yellow sublimations on the lava. These I naturally 
mistook for sulphur, but on a closer approach, warm vapours of 
hydrochloric acid were found to be issuing from the lava, and the 
sublimations when removed from the lava speedily deliquesced, 
forming an intensely acid and corrosive solution of sesquichloride 
of iron. I only succeeded in bringing one specimen of this sub- 
limate to England, and this can scarcely be wondered at, when 
we remember that it had to be carried over 150 miles of very 
rough and pathless country before reaching the sea-coast. More 
over, as ill-luck would have it, the pony which was carrying my 
minerals, look fright during the last hour of a journey of many 
days, and within a few miles of Reykjavik our final destination ; 
the box containing the specimens was broken to pieces, and 
they were scattered on the ground, but fortunately without 
much injury. 

The specimen of chloride of iron sublimate has been qualita- 
tively analysed in our school laboratory, by 1 1 . M. Elder, who 
finds it to contain in addition to sesquichloride of iron and free 
hydrochloric acid, chloride of aluminium, and very small quan- 
tities of the chlorides of ammonium, sodium, and calcium. 

During our journey to the scene of the eruption of 1878, we 
frequently saw Wge patches of this sublimate, and near one of 
the new craters, in an inaccessible portion of the lava field, an 
area of several hundred square yards was covered with it. 
Most clearly therefore a notable feature of the eruption of 
1878 has been the emission of large quantities of hydrochloric 
acid. 

The formation of this substance during the eruption is easy to 
Account for. Sublimations of a white substance were frequently 
visible in the crevices of the new lava. These, according to 
Herr Nielssens of Eyrabakki, consist of chloride ^of sodium. 


not of chloiide of ammonium. Professor Silvestri found in 
different sublimations in the lava of Etn^ erupM in 1865 
quantities of chloride of sodium which varied from 50 to 90 per 
cent. (/ Fenomeni vulcanici preseniati dalt Etna ml 1863-6 
page 1 39-142). Chloride of sodium, if it be heated in contact 
with silica and steam, undergoes decomposition, silicate of 
sodium and hydrochloric acid being formed. Bunsen has 
pointed out the fact that hydrochloric acid fumaroles can o^y 
exist when the high degree of temperature necessary for the 
decomposition of the chloride of sodium, has not receded far 
l)elow the surface. For if it has so receded, the hydrochloric 
acid before reaching the surface will necessarily act upon the 
contiguous rocks, with the formation of chlorides which do not 
possess a sufficient degree of volatility to be brought to the 
surface. In the case of the sublimations in the lava of 1878, I 
noticed both free hydrochloric acid and sublimated ^lorides, 
but the former was small in quantity, and no doubt the subli- 
mations are receding deeper into the mass as the lava cools, and 
the next observer may find no trace either of the hydrochloric 
acid, or the sublimate of sesquichloride of iron. 

G. F. Rodwxll 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

In addition to the regular course of instruction in the principle.s 
and practice of weaving at the Weaving Branch of the Glasgow 
Technical College, the Directors have made arrangements for 
three special courses of lectures which are now in course of deli- 
very. These comprise a series on the history and development 
of the power loom, by Mr. John Watson, author of a 
“Treatise on Weaving”; another on Dyeing, by Mr. Noble; 
and a third series on Vegetable Fibres, by Mr, James Palon, 
F.L.S., Curator of Kelvingrove Museum. 

The Government of St, Petersburg, as we learn from the 
annual report just issued, had on December I, 1878 (exclnsive 
of the capital) 53 primary schools of the Ministry of PuMic 
Instruction, with 2,262 boys and 1,022 girls ; 295 schools de- 
pending upon the School Boards, with 10,023 boys and 3,519 
girls, and 21,975/. yearlv expenses ; and about 30 schools of 
scj>arate institutions with 1,380 boys and 1,533 

W'e learn that a Russian lady, Mme. Berladskaya, has just 
received the degree of Doctor or Medicine at the University of 
Paris, after having defended at a public meeting her thesis, 
“ On the Structure of Arteries.” This paper was spoken of in 
the highest terms by Prof. Charcot. Mme. Berladskm is the 
second lady who has received the degree of Doctor of Medicine 
at Paris, the first having been Mme, Goncharoff. 


SCIENTIFIC SERIALS 

The Proceedings of the Linnean Society of New South Wales. 
Vol. ii. part 4, and vol. iii. part I. Part 4, vol. ii. contains : 
Prof. R. Tate, descriptions of three new species of helix from 
South Australia; Rev, J. E. Tenison-Woods, on the extra- 
tropical corals of Australia, three plates ; the same, on the 
Echini of Australia, supplementary ; W. Macleay, on the fishes 
of Port Darwin, four plates ; John Brazier, on the molJusca of 
the Chevert expedition; the same, on some recently- foundl 
mollusca from Port Jackson and New Caledonia ; £. P. Ramsay, 
on a new species of Rhipidura and of Eopsaltria from the 
Rockingham district, with remarks on some rare Queensland 
birds ; the same, on a specimen of Arses telescophthalmus, on 
Arses kaupi, and on the young of Cracticus qupyi; the same, 
note on Casuarius australis, one plate; W. Stephens, the 
President, the annual adi^ess. Fart 1, vol. iii. contains : £. P. 
Ramsay, on a new species of Ptilotis from Torres Straits ; on a 
species of Myolestes from Fiji ; notes on list of Austmlion birds ; 
and descriptions of five new secies of birds from Torres Straits 
and New Guinea ; Rev. J. E. Tenison-Woods, on an Australian 
variety of Neritina pulHgera ; on a new genus (Arachnopora) of 
Mille^rida: ; on a new species of Passamoscris ; on a new 
species of Desmophyllum, and on a young stage of CycloserU 
simnsis ; on some Australian Littorinidae ; W. Macleay, note on 
a species of Therapon found in a dam at Warialda ; on some 
new fishes from Port Jackson and King George’s Sound ; on 
a new species of Hoplocephalus ; on the powers of locomotion 
in theTunicata; C. Jenkins, on the geology of Yass Plains; 
Count de Castelnau, on the fishes of the Norman River. 
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SOCIETIES AND ACADEMIES 

London 

Koyal Society, January 9. — ** On the Electromagnetic 
Theory of the Reflection and Refraction of Light,” by George 
Francis Fitzgerald, M.A., F'ellow of Trinity College, Dublin. 
Communicated by G. J. Stoney, M.A., F.R.S,, Secretary of 
the Queen’s University, Ireland, 

I have thrown the expressions for the electrostatic and electro- 
kinetic energy of a medium given by Prof. J, Clerk-Maxwell in 
his “Electricity and Magnetism,” vol. ii, part iv. chap, ii., 
into the same forms as M‘Cullagh assumed to represent the 
potential and kinetic energy of the ether, in “An Essay towards 
a Dynamical Theory of Crystalline Reflection and Refraction,” 
published in vol. xxi. of the Transactiont of the Royal Irish 
Academy. Following a slightly difterent line from his, I obtain, 
by a quaternion and accompanying Cartesian analysis, the same 
results as to wave propagation, reflection, and refraction, as 
those obtained by M*Cullagh, and which he developed into the 
beautiful theorem of the polar plane. Of course, the resulting 
laws of wave propagation agree with those obtained by Prof. 
Maxwell from the same equations by a somewhat different 
method. For isotropic media, the ordinary laws of reflection 
and refraction are obtained, and the well-known expressions for 
the amplitudes of the reflected and refracted rays. 

In the second part of the paper I consider the case of 
reflection at the surface of a magnetised medium, adopting the 
expressions Prof. J. Clerk Maxwell has assumed in “ Electricity 
and Magnetism,” vol. ii. part iv. § 824, to express the kinetic 
energy of such a medium. 

I show that the method adopted in my former paper on 
Magnetic Reflection in the Proceedings of the Royal Society for 
1876, No. 176, is justified, and that it is legitimate to consider 
an incident plane polarised ray as composed of two oppositely 
circularly polarised rays, each of wliich is reflected according to 
its own laws. I consider next the cases of the magnetisation 
being all normal to the surface, and all in the surface and the 
plane of incidence, and obtain the following result : When the 
incident ray is plane polarised, and the plane of polarisation is 
either in or perpendicular to the plane of incidence, the effect of 
magnetisation is to introduce a component into the reflected ray 
perpendicular to the original jilane of polarisation, which 
vanishes at the grazing and normal incidences, and, in the case 
of iron, attains a maximum at about the angle of incidence i = 
03° 20'. . . 

I do not obtain any change of phase by reflection in any case ; 
and this is to be expected, as this change of phase probably 
depends on the nature of the change from one medium to 
another, which, following M‘Cullagh, I have uniformly assumed 
to be abrupt. Apart from this question of change of phase, my 
results conform completely to Mr. Kerr’s beautiful experiments 
on the reflection of light from the pole of a magnet, as published 
in the Philosophical Magazines for May, i 877 > March, 1878. 

“On Dry Fog,” by E. Frankland, D.C.L., F.R.S., Pro- 
fessor of Chemistry in the Royal School of Mines. 

January 16.— “ Concluding Observations on the Locomotor 
System of Medusae,” by George J. Romanes, M.A., F.L.S. 
Communicated by Prof. Huxley, Sec. R.S. 

The principal bulk of the paper is devoted to a full consider- 
ation or numerous facts and inferences relating to the phenomena 
of what the author terms “ artificial rhytlm.” Some of these facts 
have already been published in abstract in the Proceeding of the 
Royal Society ” (vol. xxv.), and to explain those which have not 
been published would involve more space than it is here J^sir- 
able to allow. The tendency of the whole research on artificial 
rhythm, as produced in various species of Medusae, is to show 
that the natural rhythm of these animals (and so probably of 
ganglio-muscular tissues in general) is due, not exclusively to the 
intermittent nature of the ganglionic discharge, but also in 
large measure to an alternate process of exhaustion and restora- 
tion of excitability on the part of the responding tissues — the 
ganglionic period coinciding with that durii^ which the process 
of restoration lasts, and the ganglionic discharge being thus 
always thrown in at the moment when the excitability of the 
responding tis.sues is at its climax. 

Light has been found to stimulate the lithocysts of covered- 
eyed Medusx into increased activity, thus proving that these 
organs, like the marginal bodies of the naked-eyed Medusm, are 
rudimentary organs of vision. 

The polypitc of Aurelia aurita has been proved to execute 


movements of localisation of stimuli somewhat similar to those* 
which the author has already described as being performed by 
the polypite of Tiaropsis indicans. 

Alternating the direction of the constant current in the mus- 
cular tissues ofr the Medusse has the effect of maintaining the 
make and break stimulations at their maximum value ; but the 
value of these stimulations rapidly declines if they are 'succes- 
sively repeated with the current passing in the same direction. 

In the sub-umbrella of the Medusm waves of nervous excita- 
tion are sometimes able to pass when waves of muscular con- 
traction have become blocked by the severity of overlapping 
sections. 

Exhaustion of the sub-umbrella tissues — especially in narrow 
connecting isthmuses of tissue — may have the effect of blocking 
the passage of contractile weaves. 

Lithocysts have been proved sometimes to exert their gan- 
glionic influence at comparatively great distances from their own 
seats — contractile waves, originating at points in the sub-umbrella 
tissue remote from a lithocyst, and ceasing to originate at that 
point when the lithocyst is removed. A nervous connection of 
this kind may be maintained between a lithocyst and the point 
at which the waves of contraction originate even after severe 
forms of section have been interposed between the lithocyst and 
that point. 

When the sub-umbrella tissue of Aurelia is cut throughout its 
whole diameter, the inch ion will again heal up, sufficiently to 
restore physiological continuity, in from four to eight hours. 

Chemical Society, January 16. — Dr. Gladstone, president, 
in the chair. — The following papers w^ere read : On the action 
of isobutyric anhydride on the aromatic aldehydes, by W. JL 
Perkin. The author has studied the action of isobutyric anhy- 
dride on cuminic aldeliyde, hydride of benzoyl, cinnamic aldehyde 
paroxybenzoic and anisic aldehydes. The bodies formed arc 
respectively 3 ii'Opropylbutenylbenzene, /8 butenylbenzene, butenyl- 
cinnamene, parabutenylphenol, and $ parabutenylanisoil. — On 
two new methods for the estimation of minute quantities of 
carbon and their application to water-analysis, by Drs. Dupre 
and Hake. The first consists in burning the substance in a 
current of oxygen in a combustion tube with oxide of copper, 
absorbing the carbonic acid in a Pettenkofer tube with baryta 
w’ater, filtering off the barium carbonate with great care, con- 
verting it into chloride, then into sulphate, and weighing; in the 
second, the carbonic acid passes into a 2 per cent, solution of 
basic acetate of lead, and the turbidity compared with that pro- 
duced by a solution of carbon of known strength in a Mills colori- 
meter. — On stannic ethide, by Dr. Frankland and Mr. A, 
Lawrance. By treating zinc ethyl with successive quantities of 
fused stannous chloride, the authors have prepared stannic ethidr 
with great facility, they have also examined its properties, and 
s))ecially investigated the action of sulphurous acid. — On anrin, 
by R. S. Dale and C. Schorlemmer, The authors have 
prepared pure aurin with great care, and confirmed the formula 
which they have already assigned to it. They have also studied 
ammonia aurin, tetrabromaurin, and the compounds formed by 
' aurin with acetic, sulphuric, hydrochloric, and nitric acids. — On 
' the derivatives of diisobutyl, by W. Carleton Williams. — On 
the action of chlorine upon iodine, by J. B. Ilannay. 'fhe 
author confirms his previous conclusion, viz. , that a body con- 
taining one atom of iodine and four atoms of chlorine docs not 
exist. 

Geological Society, January 8. — Henry Clifton Sorby, 
F.K..S., president, in the chair. — Charles Barrington Brown, 
Carl Fischer, M.D., F.L.S. , William Coles Paget Medlycot, 
were elected Fellows ; and Dr. F. V. Hayden, Washington, 
and M. Jules Marcou, Salins, Foreign Members of the 
Society. — The following communications were read : — 
some tin-deposits of the Malayan Peninsula, by Patrick 
Doyle, C.E. (Communicated by the Rev. T. Wiltshire, 
F.L.S.) The tin-ore of the Malayan Peninsula is obtained 
from “ stream-works ” in an alluvial plain extending between 
a range of granitic mountains and the sea. The auth^ 
describes the mines of the district of Larut Perak. The ore is 
got in open workings at an average depth of about 10 
The tin-bearing stratum has an average tnickness of 4*87 f^ ? 
it is overlain by stratified sand and clay, and rests upon either 
porcelain clay or, sometimes, a sandstone. The ore varies fi^m 
a fine sand, near the sea, to a coarse gravel, near the mountains, 
and is mixed with quartz, felspar, mica, and schorl. The author 
is of opinion that the stratum of ore has been derived from the 
granite of the mountain range, in w hich it still occurs in veims 
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hr denudation, and under conditions which still exist, though 
in a modified form.— Description of fragmentary indications of 
a huge kind of Theriodont reptile ( TUanosttchus ferox, Owen), 
from ^Beaufort West, Gough Tract, Cape of Good Hope, by 
Prof. R. Owen, C.B., F.R.S. The author stated that among 
the ^ssils recently sent to the British Museum from the Caj^e of 
Hope by Mr. T. Bain, there were two boxes containing 
specimens of a most unpromising character, there being in them 
no entire bones, but only numerous more or less water-worn 
fragments. Among these was found a portion of a maxillary 
showing some traces of teeth ; and sections having been made 
of this bone, the remains of several teeth were displayed, in- 
cluding a canine, the preserved portion of the socket of which 
was inches long. From the number and mode of implanta- 
tion of the teeth, the author concluded that the animal to which 
they belonged resembled the Theriodont genera Galesaurus and 
Galenops, The anterior portion of the left ramus of the lower 
jnw, measuring 7^ inches in length, showed teeth presenting 
close analogies w’ith those of Theriodonts, and this alliance was 
confirmed by the study of other fragments. Some of the 
characters presented by these remains seem to suggest affinities 
with the carnivorous mammalia, such as have been already indi- 
cated by the humeri of Theriodonts and Carnivores. The 
canine tooth of the new South-African reptile, which the author 
proposes to name Titanosuchus feroXy w as six times as long as 
that of the allied form Lycosaurus ; and w e have in Titanosuchus 
evidence of a carnivorous reptile of more carnassial type than 
Machairodus and other felines. The author suggests that 
Titanosuchus found its prey in the contemporary Pareiosauri, 
Oudenodonts, and Tapinoccphalans of the same locality. — Notes 
on the consolidated beach at Pernambuco, by J. C. Ilawkshaw’, 
M.A., F.G.S. The consolidated beach at Pernambuco, which has 
already attracted considerable notice, is a ridge of sandstone 
from 25 to 75 yards wdde, and, as shown by borings made under 
the author’s direction, from 10 to 13 feet thick. The landward 
or higher edge is nearly at the spring-tide high-w ater level, and 
U slopes seaward ; the river (w ith a depth of 28 feet at low 
water 60 feet from the rock) flowing along the former face. The 
rise and fall of spring tides is 7 feet. Beneath the above rock 

a stratum of sand with .shells and stones about 8 feet thick, 
and then a second layer of sandstone rock. The consolidated 
I »each is cemented by carbonate of lime, which the author con- 
siders to have been deposited by the action of water percolating 
through the rock, probably when the level of the land differed 
somewhat from W'hat it is at present. He thinks it possible that 
this and other similar beaches on the Brazilian coast may mark 
lieriods of repose in the slow vertical movements which the 
coast has undergone. 

Zoological Society, January 14.— Prof. Newton, F.R.S., 
\ ice -president, in the chair. — Dr. Traquair, F.R.S. K., exhibited 
a specimen of the Hackled Pigeon [Alectorocnas nitidissima) 
lecognised, last September in the Museum of Science and Art 
iR Edinburgh, by Prof. Newrton, F.R.S., M.A., who made .some 
remarks on the species showing (1) that it was peculiar to Mau- 
ritius, (2) that it is now wholly extinct, and (3) that only three 
specimens of it are knowm to have been preserved. — The Secre- 
tary read an extract from a letter received from Commander 
Hoskins, R.N., of H.M.S. Wolverine^ on the subject of the 
range of the Mooruk, stating that no traces of the existence of 
this bird could be found in New Ireland. — An extract was read 
from a letter addressed to the secretary by the Rev. George 
Brown, giving additional particulars on the same subject. — The 
Secretary read an extract from a letter addressed to him by Mr. 
R. Trimen, F.Z.S., of Cape Town, on the subject of the true 
locality of the Black Spurwinged Goose {Plectropterus niger), 
which he had ascertainea had been brought to Cape Town from 
Zanzibar, — A communication was read from Dr. Morrison 
Watson and Dr. Alfred H. Young, on the anatomy of the Spotted 
Hyaena {Hycetta cro^a). — A communication was read from Mr. 
A. D. Bartlett, giving an account of the habits and changes of 
plumage of Humboldt’s Penguin, as observed in a specimen 
which had been recently living in the Society’s Gardens. — A 
communication was read from Dr. O. Finsch, C.M.Z.S., con- 
taining an account of a collection of birds made by Mr. Huebner, 
on Duke of York Island and New Britain. — A communication 
was read from Mr. Edward J. Miers, F.Z.S., describing a col- 
lection of Crustacea, made by Capt. H. C. St. John, K.N., in 
Ike Corean and Japanese Seas, The present paper related to 
we Podophthalmia of the collection, of which groups twenty- 
stx species were described as apparently new to science. —A 


communication was read from Count T. Salvador!, C.M.Z.S., 
containing critical remarks on Mr. Elliot’s paper on the Fruit- 
pigeons of the genus Ptilopus, lately published in the Society’s 
Proceedings, — A communication was read from the late Marquis 
of Tweeddale, F.R.S., containing the twelfth of a series of con- 
tributions to the ornithology of the Philippines. The present 
paper gave an account of the collection made by Mr. A. H. 
Everett in the Island of Basilan. — Dr. A. Gunther, F.R.S., 
gave an account of the mammals, reptiles, batrachians recently 
collected by Mr. Everett in the Philippine Islands, and called 
special attention to a new form of snakes of the family Cala- 
mariidse, of which one example had been obtained, lliis snake, 
which was remarkable as possessing no external rudiments of 
eyes, was proposed to be called Typhlogeophis brevis, 

Mineralogical Society of Great Britain and Ireland, 
January 7. — General Meeting. — Mr. H. C. Sorby, F.R.S., 
pre.sident, in the chair. — The following papers were read or 
taken as read : — On pilolite, an unrecognlsea species, by Prof. 
M. F. Heddle, M.D. — On so-called green garnets from the 
Urals, by Prof. A. H. Church, M.A.— On the magnetism of 
rocks and minerals, by J. B. Hannay, F.C.S. — On the celestine 
and baiy to -celestine of Clifton, by J. N. Collie, conmiunicated 
by W. W. Stoddart, F.G.S. — On .some silicates of copper, by 
Wm. Semmons, president of the Liverpool Geological Society. — 
Contribution.s towards a history of British meteorites, by 1 '. M. 
Hall, F.G.S. — Notes on some crystals of iron, by Amos 
Beardsley, F.G.S. — Notes on massive and crystallised cronsted- 
itc from Wheal Jane, by A. K. Barnett, F.G.S. — A large 
number of Members and Associates were elected by the Council 
previous to the meeting. 

Edinburgh 

Royal Society, January 6.— Prof. Kelland, president, in the 
chair. — Mr. James Blyth gave notes on some experiments with 
the telephone. When the ends of two wires attached to the 
telephone were rubbed against one another and kept at a high 
temperature a grating sound was heard in the telepnone, which 
diminished as the temperature was lowered. The sound, how- 
ever, did not quite cea.se when the ends of both wires were cold. 
In this case the sound was louder and more distinct when the 
wires were attached to two files which were rublied against each 
other. The experiment was modified by attaching one wire to 
the file and the other to a vice. I lifiercnt substances— brass, 
carbon, zinc, iron, steel — were then screwed into the vice and 
rubbed by the file, but not much difference was observed be- 
tween the effects produced. Another modification consisted in 
attaching the second wire to the axle of the fiy-wheel of a lathe. 
In the last cas the .«^ound was very loud and distinct when 
the file attached to the other wire was held hard against 
the wheel as it revolved. A sound was also heard in the 
telephone when a hammer was made to strike a body — the 
hammer and the body being each connected to one of the tele- 
phonic wires, llie sound was distinct but not so loud as with 
the rubbing. Ihe sound was very loud when a large toothed 
wheel driven fast was used, and against which a strong spring 
struck, the one wire being attached to the wheel the other to the 
.spring. Here there is a combination of striking and friction. 
Mr. Blyth suggested that these currents might be due to thermo- 
electric action or might be the electricity which Sir Wm. 
Thomson considers as the probable cause of friction. ‘ The 
experiment was again varied by connecting one wire to the style 
of a phonograph and the other with the screw ; there were two 
Bunsen cells in the circuit, which was completed by the style 
and cylinder. When the phonograph was spoken into, a person 
in a distant room could hear by means of the telephone. This 
seemed to sh w that the style presses unequally on the tinfoil 
and hence that although magnified copies of the curve on the 
tinfoil may be obtained by multiplying levers, these copies 
do not necessarily represent the motion of the style. — I’rof. 
Tait gave a note on the measurement of beknottedness. Hie 
former measure was the smallest number of crossings wb‘<S2 
signs must be changed to take off all the knotting An objec- 
tion to this was that these seemed to have no direct connection 
with the electro-magnetic measurement. The new method con- 
sists in drawing the knot in two parallel curvilinear lines ci iiy 
distinguishable from each other by colour or formation, the one 
knot being thus wholly within the other. A knot is cut across 
through the symmetrical angle, and the ends joined again. — 
Prof. Tait gave a preliminary n-»te describing some exj^eri oents 

* Bakerian T.ecture, 1856, Phi/, Trans,, foot-note to Mcond page. 
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he was making for the purpose of measuring what is Itnown as 
the “Thomson Effect,*^ viz., the convection of heathy electric 
currents from a cold to a hot part of a bar, or vice versA, The 
method had occurred to him while testing the electric conduc* 
tivity of bars heated for Forbes* conduction experiment. — A 
paper was read by Dr. Macfarlane and Mr. P. M. Playfair, on 
the disruptive discharge of electricity, in confirmation of former 
experiments of a similar nature. They found former anomalies 
with sparks of more than a certain length between two spheres, 
to be due to discharge by small spark*;, and beyond that to 
escape into the air from the insulated ^^ire. In the case of 
discharge between a plate and a point, there was a gradual 
increase in the difTerence of potential. Up to a certain 
limit the sparks were white ; beyond that the sparks were 
violet, and there was very slight increase in the difference 
of potential required. On discharging through s<jlid paraffin it 
was found that the first spark was by far the largest, and on 
examination the paraffin was found perforated in a zigzag man- 
ner, and the sides of the perforation were charred. The solid 
paraffin had twice as great electric strength as the same paraffin 
in the liquid state, and five times the electric strength of air. 
They found that the electric strength was a very definite method 
of distinguishing between different paraffins, but somewhat dif- 
ficult of application. — Prof. Tait showed some pieces of sheet 
or tape india-rubber which Mr. Maclachlan of Mitcham had 
used to insulate wires, and which, after being stretched for some 
years, were found to be permanently strained ; but they imme- 
diately regained their former dimensions on being dipped into 
hot water. The same phenomenon was true, he found, of 
india-rubber which, while warm, was stretched out nearly to 
rupture, and then kept stretched till cold. Prof. Clerk Maxwell 
had found a similar property true of gutta-percha pulled out 
when cold after being boiled. On heating it before a fire it 
took a peculiar form. 

Vienna 

Imperial Academy of Sciences, December 5, 1878.— On 
twins ; a contribution to human phy.*;iology, by Dr. Gdhiert. — 
On the diffu-sion of liquids, by J’rof. Stefan. — Determination of 
the path of the third comet of 1877, by Herr Zellr. 

December 12, 1878. — On the fish species in the two lakes of 
Lower Austria, the Erlaph and Lunzer Lakes, by Dr. Fitzinger. — 
New observations on sounding air columns, by Prof. v. Lang. 


— Exi^eriments relating to the action of waves on beaches and ott 
artificial rock-work, by M. De Caligny. lie reproduces in an 
artificial canal effects noticed at the rock-work of Cherburg, where 
large waves whiclf, at low water, rolled the blocks towards the sum- 
mitof thetalus,had an nnderminingeffectathigh water. — M. Monot 
presented some specimens of results he has obtained in manu- 
facture of various kinds of crystal.— The phylloxera in Panama, 
.L* ~ ^ , by M. Collot. — On the employment 

of oil of asphalte against phy loxera, by M. Berton. Some one 
told him, when exploring the Dead Sea, that this oil had saved 
the vineyards of Judea from a worm (phylloxera?). — Letter te 
the President of the Commission on phylloxera, by M. Tnichot. 
— MM. Felson and Chartre communicated a detailed catalogue 
of those erratic blocks most remarkable as regards the history 
of glacial phenomena. — The General-Inspector of Navigatimi 
presented data concerning flood and low-water of the Seine iw 
1878. — Observations of Saturn’s satellite.*?, at the Observatory 
of Toulouse, in 1877 and 1878, with the large Foucault tele- 
scope, by M. Baillaud. — New compound prism for direct-visiofii 
spectroscope of very great dispersive power, by M. Thollonu 
This sulphide of carbon prism is closed laterally by crown glass 
prisms, whose refringent angles are in opposite direction to that 
of the sulphide. The compound prism gives the enormous dis- 
persion of 2'‘0 angular distance of the D-line.s, as compared 
with 45" for sulphide of carbon. Substituting the new prisndl 
in his former spectroscope, he got a di.spersion equivalent to that 
of 16 sulphide of carbon prisms of 60®, or 31 prisms of index 
1*63. It gave 12' angular distance in the D-lines, and it pre- 
j sents quite new aspects of the spectrum. All the lines (newly) 
rc olved were found to belong to different sub.stances.— On M, 
Thollon’s spectroscope, by M. Laurent. — On determination of 
the variations of level of a liquid surface, by M. Renou. A 
claim of priority. — Synthesis of uric derivatives of the series of 
allophane, by M. Grimaux. — Actionofdiasta.se, saliva, and pan- 
creatic juice on starch and glycogen, by MM. Musculus and 
De Mering. — New observations on the development and meta- 
morphoses of Taenias, by M. Megnin. Certain unarmed and 
armed Taenias arc two adult forms of the same worm, their dif- 
ferences due exclusively to the conditions of their development. 
—Observations on Majorca and M norca (continued), by M. 
1 Termite. — New observations on the danger of use of powdered 
borax in meat-preserving, by M. Le Bon. 


Taris 

Academy of Sciences, January 13.— M. Daubree in the 
chair. — The follo^^ ing paper-, w ere read ; — On the construction , 
of bridge-arches realising the maximum of stability, by M. | 
Villarceau. — Researches on ozone and on the electric elUuve, by ^ 
M. Berthelot. Oxygen (i vol.) and hydrogen (2 vols.) do not | 
combine under action of the effluve, though the tension be nearly 
that which gives, through air, sparks 7 to 8 ctm. long. O will 
combine with the metals, sulphurous acid, nitrogen, &c., under 
such conditions. CO (2 vols.) and O (i vol.) combine under 
like tensions ; but the reaction is incomplete ; and even with 
excess of O it is so. The cllluve, acting on a mixture of CO2 
and O partly decomposes the former, and the O contains ozone ; 
acting on pure COg in a space without mercury or oxidablc 
bodies, the effects point apparently to the existence of percarbonic 
acid. — On the formation of ethers oI hydracids in the gaseous 
state, by M. Berthelot. — Are there, among low organisms, 
species exclusively aerobics and others exclusively anatrobies? 
Should all these beings be ranged in two or tliree classes (Pasteur) 
or in one only? by M. Trecul. lie argues for one class only, 
each species being capable of iwe* enting at once one or several 
aerobian states, and one or several anaerobian, — Reply to M. 
Berthelot, by M. Pasteur. — Researches on the compressibility of 
gases, by M. Cailletet. lie describes the manometer he uses j a 
tube of soft steel wound helically round a vertical cylinder, by 
turning which the tube is sent do)\’n a deep pit or wound up again. 
The lower end of this tube is connected with a laboratory-tube, 
in which is inclosed the piezometer containing the gas, and 
mercury is introduced into the apparatus. This tube is suspended 
by a fine graduated steel wire, the length of which unrolled 
measures the pressure. M. Cailletet tabulates his numerical 
results with nitrogen, which, it appears, contracts at first more 
than according to Mariotte’s law ; its compressibility then 
decreases (as in the case of air). It is about a pressure of 70 
metre.s of mercury, that the gas presents this curious maximum. 
— The polymorphism of A^ariciis mellcus^ Vahl., by M. Planchon. 
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THE ART OF SCIENTIFIC DISCOVERY 
The Art of Scientific Discovery^ or the General Conditions 
and Methods of Research in Physics and Chemistry, 
By G. Gore, LL.D., F.R.S. (London: Longmans, 
Green and Co., 1878.) 

I T is not easy to say when scientific research, using 
the expression in its strictest sense, was first com- 
menced. M. Libri remarks : “ Les recherches des 
Pythagoriciens sur les vibrations des corps, sont les plus 
anciennes experiences de physique qui soient parvenucs 
jusqu’a nous.*' Archimedes must certainly be credited 
with some knowledge of research ; and to a lesser extent 
Ptolemy the astronomer, and Hero, of Alexandria. But, 
as a matter of fact, experimental researches in physics 
were not made before the epoch of Galileo, nor in 
chemistry before the epoch of Lavoisier. The discovery 
of new methods of mathematical analysis on the one 
hand, and the invention of instruments of precision on 
the other, were necessary forerunners of the development 
of research. Moreover, the advocacy of the abandon- 
ment of that blind reverence for authority which had 
retarded the progress of the sciences for many centuries, 
tended in the same direction. In this respect, whatever 
we may say of Campanella, Nizolius, Telesius, and 
others, our own Francis Bacon did more true service than 
any of his predecessors ; and we must always regard his 
writings as the most potent engine concerned in the over- 
throw of Aristotelianism, Scholasticism, and the method 
of pure logic, and in the substitution of the experimental 
method blended with ju-.t logical induction and deduction. 

Mr. Gore, whose own devotion to experimental research ! 
well entitles him to act as an interpreter of the art of j 
scientific discovery, has in the course of sixty chapters of 1 
condensed matter discussed the various lines of thought I 
and of action which converge towards that bright central ' 
focus in which new truths lie hidden. His object has 
been to describe the nature, the methods, and the condi- 
tions of success of original scientific research ; to point 
out the causes of failure, the mental and manual discipline 
by which they may be overcome ; and the special modus 
of thought by which we may hope to ascend from the 
known to the unknown. 

With this object in view he has divided the work into 
five parts, the first of which contains a general view of the 
subject :-~the nature of scientific ideas, terms, and be- 
liefs, the criteria of scientific truth, and the great prin- 
ciples of science. In the second part he has discussed 
the general conditions of scientific research ; — the starting 
points, chronological order of discovery, importance of 
qualitative knowledge, and necessity of classification. 
The third part is devoted to the personal preparation for 
research ; the fourth to the actual working in original re- 
search; and the fifth to special methods of discovery. , 
This latter is divided into ten parts, which treat rcspec* 1 
tively of discovery ; — | 

I. By extending undeveloped or neglected parts of 
science. 

2. By the use of new or improved instruments. 

3 * By the investigation of likely circumstances. 
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4. By devising hypotheses and questions, and testing 
them. 

5. By means of new experiments and methods of 
working. 

6. By means of additional, new, or improved observa- 
tions. 

7. By classifying and comparing known truths. 

8. By means of study and inference. 

9. By means of new or improved methods of intellectual 
operation. 

10. By means of calculations based upon known truths. 

In the discussion of these subjects, the history of 

various scientific discoveries is traced, and we are not 
only brought into contact with the investigator’s particu- 
lar train of thought throughout all the steps which led up 
to the discovery, but we are often taken into the minuter 
labyrinths and shown the many collateral ideas which 
were evoked during the course of the research. The in- 
fluence of previous discoveries upon the main subject at 
issue IS also developed, so that wc gain important infor- 
m.ition regarding the history of the sciences, while at the 
same lime x^e are becoming acquainted with the art of 
original research. 

in that portion of the work which relates to method, 
wc are not surprised to find that the author has often 
quoted T.ord Bacon. In fact, Mr. Gore’s style is some- 
times thoroughly Baconian. So penetrated is he by the 
I spirit of the ‘‘Novum Organum,” that he sometimes un- 
consciously embodies its aphorisms with his own ; for 
I example, when he says; “Science is the interpretation 
I of nature, and man is the interpreter. Original research 
I ib the chief source of new scientific knowledge.” His 
I work may almost be called a nineteenth century continu- 
ation of the second book of the “Novum Organum *’ — a 
sort of newest organum. He also quotes pretty frequently 
the “ History of the Inductive Sciences,” and sometimes 
the “Novum Organum Renovatum,” with which the 
“ Art of Scientific Discovery ” has many points of con- 
tact. Wc are surprised to find Descartes so rarely 
alluded to, albeit portions of the work relating to Method 
are tlioroughly Cartesian in spirit. Here, for example, is 
an excerpt from the Regitlcc ad Dircctionem Ingenii, 
which wc recommend to Mr. Gore’s notice for the second 
edition: — “By method I understand rules certain and 
easy, such as to prevent any one, who shall have accu- 
rately observed them, from ever assuming what is false 
j for what is tiue, and by which with no effort of mind 
j uselessly consumed, but always by degrees increasing 
science, a person will arrive .at a true knowledge of all 
I those things which he will be capable of knowing.” Also 
I ^^c commend to his notice the answer to Quid sit Coffitatio 

Principia,” Pars i, ix.); and to that very notable 
assertion (“ Principia,” Pars 2, xxiii.), Omnem materice 
variationem, sivc omnem ejus formarum diversitaiem 
pendere d motu. 

Early in the work Mr. Gore points out a fact which we 
too seldom recognise. “ Original research,” he »vrites, “ is 
not a science ; it is not a collection of laws. It is an art, 
because it is composed of rules which must be followed. 
It is the method of finding new truths by means of study, 
observation, travel, or other means.” Now although we 
think that an investigator must be bom and cannot be 
made, and that no one can.firame his methods upon hard 
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and fast lines of thought or operation, we are quite of 
opinion that those who make original researches, or are 
about to make them, may gain much from orderly methods 
of manipulation, and a Icnowledge of the right application 
of logical inference. Bacon attempted to describe such 
methods in his Inquisitio de Forma Calidi,’* and failed, 
because at that time there did not exist a sufficient ba u's 
upon which to found an exhaustive experimental treat- 
ment of the subject. 

Two interesting chapters in the first part of the book 
are devoted, the one to the facts and propositions in 
science, and the other to the criteria of scientific truth. 
We are reminded herein of an interesting treatment of 
these subjects in the ^'Philosophic Mdthodique” of M. 
de Strada, to which we venture to refer our author. 

Among the conditions of success in research Mr. Gore 
very justly enumerates enthusiasm. Of this he quotes 
several examples. Becher, of Phlogiston fame, after 
speaking of the chemists as " a strange class of mortals 
impelled by an almost insane impulse to seek their 
pleasure among smoke and vapour, soot and flame, 
poisons and poverty,’^ adds : " Yet among all these evils 
I seem to myself to live so sweetly, that may I die if I 
would change places with the Persian King ! ” The 
fascination of original research is undoubted, the en- ] 
thusiasm which it sometimes inspires is unbounded. We 
remember an instance of a schoolboy who seriously pro- 
posed staying at school for several days at the beginning 
of the Christmas holidays, when home, sweet home,” is 
doubly sweet, in order to continue a research. And truly^ 
were it not for the enthusiasm which it engenders, the 
amount of original work done in the world would be 
much less than it is, seeing that it is usually accompanied 
by numberless vexations and disappointments, and that it 
requires unwearied application and perseverance, joined 
to the possession of an undaunted spirit. 

Of Mr. Gore’s work as a whole wc may say that it 
exhibits great industry in the collection of facts and a con- 
siderable amount of logical acumen in their discussion. 
Perhaps, however, the arrangement might be simplified. 
The mass of matter to be digested is so great that any 
increased modes of classification of the subjects that 
could be adopted would add to the v^alue of the book. 
This could best be effected by numbering the para- 
graphs ; by adding marginal references giving the gist of 
each paragraph, and by making some of the chapters 
more aphoristic in character. These changes could be 
easily effected in a second edition. 

G. F. Rodwell 


LEISURE-TIME STUDIES 

Leisure-Time Studies j chiefly Biological j a Scries of 
Essays and Lectures, By Andrew Wilson, Ph.D., 
F.R.P.S.E., &c. With numerous Illustrations. (Lon- 
don : Chatto and Windus, 1879.) 

T his volume of Essays and Addresses does not pro- 
fess to contain anything new, either in the way of 
observation or theory. Neither is the author’s style 
sufficiently brilliant, or his treatment of the subjects 
sufficiently original to raise them much above the level 
of the average lectures of a well-informed naturalist. 
They will, however, afford some useful and interesting 


information to the general reader, and may serve to 
attract aucnlion to the question of the introduction of 
biology into ordinary education. This is the special 
'subject of the first address, which, however, though 
somewhat lengthy •and profuse, docs not attempt to 
grapple with the difficulty of finding competent teachers 
of bioIog>' for all our schools. It is indeecf suggested, 
that "the amount of knowledge required to pass even 
the primary stage of the biological subjects, in the govern- 
ment examinations, held under the auspices of the Science 
and Art Department,” should fit its possessor for impart- 
ing elementary instruction in biology. But we greatly 
doubt whether the examiners would be of this opinion ; 
and we rather think it would be a distressing sight to 
witness a teacher, whose whole knowledge of the subject 
was derived from a course of study just sufficient to 
enable him to pass such an examination, exposed to the 
questions of a lot of intelligent country boys and girls, 
whose practical acquaintance with native plants and 
animals was far more extensive and accurate than his 
own. If biology is to be taught in schools it must not be 
by the regular school-teachers qualifying themselves by 
a few months’ training in London, but by the employment 
of good naturalists to give lectures, demonstrations, and 
out-door excursions to all the schools of a district in 
succession. 

In the succeeding address, on " Science-culture for the 
Masses,” too much stress is laid on the teaching of science 
as "a pleasant system of mental gymnastics.” This 
seems to us altogether a wrong ground to go upon. 
Science is not to be taught in order to strengthen the 
mind to do something else by and by, but because it 
opens the mind to a more adequate conception of the 
universe in which we live, and is in itself, truly, the 
knowledge which is power. 

Tlie lecture on "The Sea-serpents of Science” is 
interesting, both as giving a very fair summary of the 
most recent evidence on this subject, and as showing that 
the age of incredulity is past, and that naturalists are now 
I prepared to admit that several distinct kinds of oceanic 
monsters probably exist, of which no single specimen has 
yet been obtained. Recollecting, however, the number 
of clever hoaxes to which this subject has given rise, we 
think that the newspaper account at p. 104, of the decla- 
ration before a Liverpool J.P., made by the master and 
crew of a merchant-ship, to the effect that they had seen 
a huge serpent twice coiled round a sperm whale, and a 
similar serpent with its head raised "sixty feet perpen- 
dicularly in the air,” should not have been inserted as 
evidence without first ascertaining that such a declaration 
was actually made before the magistrate named. The 
trouble of writing a single letter would probably have 
been sufficient, and would have settled the preliminary 
question of whether the whole story, from beginning to 
end, was not a pure newspaper canard. 

The article on "The Genesis of Life” repeats the now 
often-told tale of the fluctuations of opinion as to sponta- 
neous generation, and will be interesting to those who 
have not read it elsewhere. Dr. Wilson tries his best to 
be impartial, and to place before his reader the exact 
position of the question at the present time. He acknow* 
ledges that "isolation” and "destruction” are the two 
great points of all experiments on the subject, and that if 
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these are perfect the question can be settled. It is not 
denied that hermetically sealed flasks give complete 
isolation, the only question remaining being, to secure 
complete destruction of whatever organisms, with their 
germs, may be within the flasks at the commencement of 
the experiment. He refers to Dr. Bastian’s experiments 
on the death-point of minute organisms and their germs, 
which was invariably found to be 158° F., and he points 
out no fallacy in these experiments. Yet if they are 
conclusive, Dr. Bastian’s numerous other experiments, 
confirmed as they are by Dr. Burd on- .Sanderson and 
others, demonstrate the production of living organisms 
from dead matter. The elaborate experiments of Prof. 
Tyndall are referred to as giving results directly opposed 
to those of Dr. Bastian ; but it is not sufficiently pointed 
out, — firstly, that in Dr. Tyndall’s experiments “isola- 
tion” was not effected in the only perfect manner by 
hermetical sealing, and that many contradictory results 
hence ensued; — and secondly, that all the results op. 
posed to those of Dr. Bastian were negative, and could 
therefore not disprove the latter’s positive results. Dr. 
Bastian in his test experiments did not use “old 
hay,” the germs in which are said to be “indurated,’' 
but infusions of turnip and cress, and after these 
were subjected in scaled flasks to temperatuies of 
270° F., and to 230” F. for upwards of an hour, they pro- 
duced living organisms of such varied types as bacieriay 
torula, protamabccy and monads, (“ Evolution and Origin 
of Life,” p. 175-180.) As similar organisms and their 
germs, produced in similar infusion'^ have been proved to 
be killed by a temperature at least 100” lower than that cm- 
ployedin the above experiment, hat we require to settle the 
question is, not thousands of quite different experiments^ 
whose results one way or the other cannot settle the 
point at issue, but a repetition of the same experiments by 
other observers with the object of detecting the fallacy, if 
any, that lurks in them. 

The only other article wc can hero refer to, is that on 
“ The Law of Likeness and its Working,” which deals with 
the question of heredity, and Mr. Darwin's theory of 
Pangcncsis. But no notice is taken of Mr. Francis 
Gabon’s very important “Theory of Heredity,” published in 
Journal of the Aniliropolojj^ical Instituti\\<:\. v. p. 329 ; 
which, though it may be considered as a mere modifica- 
tion of that of Mr. Darwin, really differs from it in many 
important points, and affords a more complete and satis- 
factory explanation of many of the most curious facts ; such 
as the unlikeness of children to their parents, the appear- 
ance of diseases and even of mental qualities, in alternate 
generations, and many others. Every one wishing to 
comprehend this most difficult yet most interesting subject, 
should study Mr. gialton’s paper as a necessary supple- 
ment to the theory of Pangenesis 

At p. 70 of Dr. Wilson’s book, a letter from the 
Times is quoted, describing the formation of the bees’ 
ceU, as due entirely to the pressure of opposing bees in 
adjacent cells. This is not strictly correct ; and Mr. Dar- 
win’s observations should have been refered to, showing 
that the cell-walls are first built very thick, and ixrtgnaived 
down to the requisite thinness. There is also some 
obscurity in the suggested explanation of the “ apparent 
movement ” of the crocodile’s upper jaw, when it opens its • 
mouth. The fact appears to be that the crocodile, opening 


its mouth when on land, wwj/ raise its upper jaw and head 
(by bending the neck) simply because the lower jaw has 
not room to move downwards. The movement of the 
upper jaw is therefore, under these circumstances, real, 
and not only “apparent” as stated. One of the most 
interesting chapters is that on “Animals and their Environ- 
ments,” in which an account is given of the curious changes 
during the growth of flat fishes, and the still more remark- 
able phenomena which have been recently observed in 
the metamorphoses of the axolotl, and the alpine sala- 
mander. A. R. W. 


OUR BOOK SHELF 

An American Geological Railway CuidCy giving the 
Geological Formation at every Aailway Stations with 
Notes on interesting Places on the RouieSy and a De- 
scription of each of the Formations. By James Mac- 
far lane, Ph.D. (New York : Appleton and Co., 1879.) 

Dr. Macfarlane has added a new pleasure to railway 
travelling, or rather, by means of this geological guide- 
book, he has done much to make it both enjoyable and 
instructive. The idea of the book is excellent, and the 
plan seems to us thoroughly satisfactory. Now that we 
have this manageable little flexible book before us, it 
seems strange that such a guide has not been thought of 
before, but perhaps not so strange that our enterprising 
friends on the other side should set an example to their 
Old-World brethren, v We believe the prospectus of some 
such guide was issued in this country several months ago; 
if so, we recommend its compilers to obtain a copy of Dr. 
Macfarlane’ s book, and take several leaves out of it. If 
no such work is being prepared for the forlorn traveller of 
our islands, we advise some of our Survey-men to lay 
their knowledge together, and produce a similar guide as 
speedily as possible ; they will be doing a public service, 
and if the result is as satisfactory as in the case of the 
book before us, they will, we feel confident, reap some- 
thing more substantial than thanks. In compiling his 
tables. Dr. Macfarlane has had the assistance of some 
of the most eminent geologists in the States, and some of 
the information has not before been published. The 
tables are very similar to railway time-tables, having on 
the left hand side of the names of the stations, the miles 
between each, and on the right, instead of the times, the 
names of the leading formation to be seen along the route. 
The tables are so constructed as to be useful for a con- 
tinuous journey through the States in any direction, and, 
at the same time, to give an idea of the leading geological 
characteristics of each state. Appended is an index to 
railroads, and a general geological map of the States. 
Prefixed are about fifty pages of instructive information, 
consisting mainly of methodical descriptions of the 
various formations of North America, and containing 
Dana’s and Hunt’s tables of formations. By carefully 
studying this the traveller will be in a fair position to 
profit by the tables, and by the faithful use of these much 
practical knowledge of geology may be acquired even by 
the ignorant, while to the geologist they will be a constant 
source of enjoyment ; the handy volume is much more 
easily managed than a map. We may state that the 
tables refer to Canada as well as the States. 

Comment le font les Miracles en dehors de VEe^lise. 

Wilfrid de Fonvielle. (Paris : Dreyfous.) 

Why does not M. Dreyfous date his books We are 
sure M. de Fonvielle cannot have noticed the suspicious 
omission. ^I. de Fonvielle is already pretty well known 
in France as a popular gossiper on what may be called 
the eccentricities of science. The present volume is quite 
equal in interest to anything he has published, and is 
likely, we should think, to be widely read in France. It 
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is a series of stories, told with raciness and touches of sar- 
casm and humour, of the many impostures which have 
been perpetrated on the public by those who knew how 
to turn to account some of the results of science. Of 
course spiritualism comes in for a large share of notice, 
while the real miracles of science are pleasantly described 
in one or two concluding chapters. The book is alto- 
gether a very curious one, and evidences considerable 
research in out-of-the-way corners on the part of its 
author. 

On Foot in Spain j a Walk from the Bay of Biscay to the 
Mediterranean, By J. S. Campion. Illustrated by 
C)riginal Sketches. (London : Chapman and Hall, 
1879.) 

Major Campion has already proved his power as a 
charming raconteur in his On the Frontier,’’ and 
although in artistic finish and exciting incident the present 
work is not equal to the former, still it is a well-told 
story of a free and easy walk through a comparatively 
little known country. Major Campion did not encumber 
himself with more baggage than he could carry himself, 
and with his gun and genial manners and tact he got on 
without difficulty wherever he went. We should think his 
work is likely to increase the number of pedestrian tourist 
in Spain, about the obstacles to travel in which many 
delusions exist. Major Campion has much to tell in his 
owm way about the places and people he saw, and every 
now and then we are glad to stumble on a scrap of infor- 
mation about the geology or natural history of the countiy. 
His book ought to have many readers. 


LETTERS TO THE EDITOR 

[Die Editor does not hold himself rcKfonsihle for opinions expressed 
hy his correspondents. N^either can he undertake to return ^ o'- 
to correspond with the 7 vriters of rejected manuscHpts. A^o 
notice is taken op anonymous communications. 

[Die Editor urt^^cntly requests correpondents to keep their letteis as 
short as possible. Die pressure on his space is so great that it 
is impossible otherwise to ensure the appearance ei<en of com^ 
munications containing interesting and neruel facts.l 

Leibnitz's Mathematics 

Tempora mutantur^ et uos^ ^c., seems to hold true for IH. 
Inglehy, though not for myself, in this matter. His tone lias 
completely changed since December 4, 1871 ; and he now put, 
“scientist” {in quotation marks) wheie you had wiiltun 
“scientific man,” although in his foniicr letter he iuid he 
“ bated ” the far less obnoxious word “ jihy'-icist.” 

That I did not reply to his former letter was mainly hecrai^e 
he said that “ the question is not susceptible of proof m\\i\ tlie 
Council of the Royal Society, who so grossly dis'^raccil ihcjn- 
selves in 1712, shall do” a certain “simple act of ju'.ticc.” 
Recourse to the spiritualists is our only chance in Mich a mailer, 
and tliese have now an admirable opportunity for demonstration 
of their claims. 

All 1 said of Leibnitz was “who, I fear, w'as simply a thief 
as regards mathematics.” This was completely justified to my 
mind at the time, partly by my own reading, mainly by some 
curious doc‘.'.*ueuts wbich Sir David Brewster once showed me. 
These appeared to me to leave no doubt whatever as to the dis- 
honesty, not only of Leibnitz, hut of several of those who have 
been, at different times, connected with his side of the dispute. 

Your allusion to Gregory’s series seems to me to bring in no 
“collateral question” but a very important central one: — ^it 
seems to go, in fact, to the root of the matter. For, if Leibnitz 
was dishonest, this was probably his first (known) offence. Mr. 
Bottomley’s apt quotation looks like a desperate attempt at 
justification of conduct which the writer felt to he, to say the 
least, suspicious. 

Instead of appealing to the Royal Society Council of 1712, 
Dr. Inglehy should demand from the proper authorities the pub- 
lication of that condustve MSS. of Leibnitz for which Dr. 
Sloman ask^ in vain in 1858. P. G. Tait 


The Magnetic Storm of May 14, 1878, Observed in North 
America 

Noticing in Nature (vol. xviii. p, 617, and vol. xix. pp. 148, 
173, 220) references to the “magnetic storm” of May 14, 1878, 

I have had prepared by Mr. C. A. Schott, the assistant having 

direction of our magnetic observatory at Madison, Wisconsin, 
the inclosed memoranda relative to observations made at that 
point, an item of interest to your readers, illustrating tlie 
general character and almost simultaneous action of that great 
magnetic disturbance. C. P, Patterson, 

Supt. Coast and Geodetic Survey 

Wn'-bbigton, January 6 

The extensive magnetic disturbance of May 14, 1878, of 
which accounts have been given in Nature, vol. xviii. pp. 617, 
641, 668, and wliich was observed in China, Australia, and 
ICngland, was also making its record in North America at our 
magnetic ob'.ervatory, established at Madison, Wisconsin, in 
the winter of 1876-77. This observatory is in latitude 43® 4' 
29"‘5, and in longitude 5h. 57m. 36*5s, W. of Greenwich ; in it 
arc iiKmnleJ a set of Brooke’s magnetographs, and daily photo- 
gra])liic traces of the changes in magnetic declination and in 
tlic horizontal and vertical forces have been produced since 
March, 1877, and are intended to be kept up for some years, 
'i'lu- declination traces for several days preceding the 14th were 
nornial, but about midnight, May 1 3-14, a series of disturbances 
coinmenced consisting in part of some large oscillations to the 
east w arc! and westward, and in part of a great number of small 
and rn])id oscillations. The characteristic features of the trace 
may be given as follows ; — 
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It will be noticed that at the Greenwich Observatory the 
Morm com ncnced on May 14 at 6h, 5111. A.M., at Stonyhurst 
Observatory at 6h. 4m., at Ti-ka-wei, near Shanghai, also at 
6h, 4m. ((x. T.), and at Melbourne, supiiosed at 6h. 20m. ; 
tln'siorni nny therefore be taken as simultaneous at these places. 
At flitenw'idi the north end of the needle moved castw'ard 
bftwTcn 6 ;ind 9 A.M., but at Madison the general motion was 
westerly. Again, the sharp deflection commencing at 5h. 40m, 
Mad. 'Y. (iih. 3bni. H.M, G, T.) was to the eastward at Madi- 
M»n .and to the westward after iih. 45m. at Greenwich, thus 
dcnccling the magnets in opposite directions. 

Madi<;on Greenwich 

mean time. mean time. 

The northern component of the horizon- 
tal force W.4S sharply affected at h. m. h. m. 

M.iUisin, lilt force diminishing at ... 14th, o 05 a.m. ... 14th, 6 03 a.m. 
The diaiirb.iiK c continued, but between 
2,30 and 7.30 a.m. 

Thf tr ire is to » indistinct to be read ; 
the .small oscillations continue to about 
iih. 45111 , when they become super- 
‘fdul h> a series of larger waves cul- 
minating in a maximunt extreme at ... ,, 3 30 r.M. ... „ 8 38 p.M. 

And in a mmiinuni at ... ,, 358 ,, ... ,, g 56 ,, 

The large disturbances continue till about 
joh. 20m r.M.. having reached a max- 
imum CNtrcnie about 4 50 „ ... ,, xo 48 ,, 

And a mmimuin e.Ytreme at ••• ,, 9 03 ,, ... Z5th, 3 ox a.m. 

Range between max. at 2h. 30m. and min. at gh. 3m = 
of the horizontal force, nearly. 

In the Greenwich account it is stated ** The first start in the 
trace of the declination magnet' at i8h. 5m. (A.R.) is most dis- 
tinct now, within two minutes of this time occur.s the first and 
sharpest deflection in our horizontal force trace at Madison, thus 
* Roferring to the end of the magnet. 





marking distinctly the commencement and simultaneou-ness of 

the storm. . - -i i . nr 

The disturbance m the vertical force commenced about May 
14, ih. lom. A.M. (7h. 8m. G. T.), and* terminated about 
3h. 30m, A.M. Between this time and 5h. 45m. p.m. the trace 
was smooth, but between 5h. 45m. and 6h. 45m. a ‘^harp deflec- 
tion took place in the opposite direction, the maximum force 
occurring at 6h. iim. P.M (May 15, oh. 9m. A.M. G. T.) ; 
the deflection or increase amounted to of the vertical force. 

The vertical force trace did not exhibit any of the tremulous 
motion noticed in the two other curves. 

I may state that a description of the Madison Mai^netic Ob- 
servatory, together with the discussion of the first year’s observa- 
tions and results, is nearly ready in MS. for publicati 11. 

Coast Survey Office, Ciiarlks A. Srinn r, 

Wabhmgton, D.C., Assistant, C. and ( . S., in 

January 6 charge of Observatory 

Migration of Birds — A Suggestion 

I BELIEVE that the migration of birds is one of the 1110- 1 
interesting problems to the many who dabble in the unn.ilivo 
branch of natural history. It must also be of some interest to 
those who study biology in its more strictly scientilic foini. 
And yet there appears to be but little accurate infotiii\<u n (.n 
the subject; nor, as far as 1 can discover, have any attempts 
been made to collect careful simultaneous observations ovet a 
wide extent of country, which would appear to be the rc.ulic^t, 
if not the only means of collecting reliable data. 

I am therefore induced to suggest that you should dtvote n 
small space in Nature weekly, at certain seasons of tlie ji.ir, 
to the record of observations made in all parts of the wnil, 
from which correspondents can be induced to send them, t^f tiic 
passage of any migi*atory birds. 

The record should, I think, be in a tabular form, giving the 
place, the date of appearance or disappearance of any migi'atory 
bird, the name of the observer, and some few remarks that may 
appear pertimnt, such as the s’ ate of the weather, the direct urn 
of the wind, the character of the night, whether dark or m</(>n- 
light, in the case of birds which are supposed to travil af that 
time. The necessity for recording other facts vill no doubt lie 
''Uggested by those more conversant with the subject, hioni 
these suggestions and the experience gained in a shott time, 
detailed instructions might with advantage be framed foi 
observers. The observers should be careful to stale whether 
they were in a jiosition to know with certainty that the date 
given vras that on which the birds really arrived or left, or 
w'hether it was the first time their attention had been called to 
the circumstance. 

I should imagine yon would soon have a large number of 
careful observers interested in the subject not only in the country 
but abroad also. Among these some means should be taken to 
enlist captains of ships, or other seafaring men. There a]»pear 
to be few, if any, recorded observations of birds of j>a'-sage 
being seen on the wing at sea — though I may be wrong in lliis, 
for I do not profess to have gone carefully into the subject. 
Still, it is curious that one does not hear oftener of flights of 
such birds as the woodcock, millions of w'hich come tv> and 
leave this country every year, being seen at sea, over long 
stretches of which they are believed to fly, 

J. F. D. Donnelly 

The Formation of Mountains 

The letter of the Rev. O. Fisher in Nature, vol. xix. p. 2 ( 36 , is 
conclusive as to the more rapid cooling of the interior than the 
outer crust of a heated globe under the conditions of our earth, 
and I thank him for clearing up the point. But the question 
remains, whether the amount of contraction of the intcnor, and 
consei^uent crumpling of the crust, thereby produced in a definite 
Unae, is sufficient to account for the elevation of our mountains. 
It IS necessary to take account of the following facts : — 

1. That the greater part of the elevation of all our chief ' 
mountain ranges occurred during the eocene and miocene ! 
periods. 

2. T^e warmer climates of those periods (certainly due to 

‘♦R not to internal heat) would have tended to diminish 1 

™ cooling imd consequent contraction of the earth. 

appears to have demonstrated that, even 
shrinkage due to the earth’s cooliog for the ' 
wt fumored million years (from a mean temperature of 7,000° F., ! 


as calculated by Sir William Thomson), the amount ol elevation 
thereby caused would be very much less than that of cxii»tmg 
lands and mountains. But we know that these have been 
lowered by denudation, and again elevated many times over 
during that period. 

Tlie inadequacy of the alleged cause for the production of our 
existing mountains would therefore seem to be conclusively 
establi'^hcd. Alfred R. Wallace 

Mr. Wallace’s letters raise three separate difficulties : How 
can the interior of the earth be cooling fuster than its surface ? 
How can this surface be cooling so slowly (or not cooling at all) 
as if is assumed to be ? and, How can the different rates of cool- 
ing of interior and surface account for the corrugations observed 
111 the surface ? 

As to the first question, Mr. Fisher’s explanations should 
remove the difiiciilty. 

As the '-cconrl question. So long as the amount of heat 
radiated from the snvface into ^pace equals the amount received 
by the surface from the sun and from the interior together, its 
tcMu])cruliire cannot fall. The rate of radiation depends on the 
diflcrencc between the temperatures of the surface and space. 
'Hr* supply of heat fnim the interior depends on the difference 
betv ecu the temperatures of the interior and the surface. vSince 
the temperature of the interior is falling, the supply of heat 
fioni interior to surface must diminish. Hence the temperature 
of the surface must also fall. We cannot doubt that it d iC'?, 
thoujh at present imperceptibly. The extreme slowness is due 
jiartly to the fact that the difference of temperature between in- 
let in* and surface must many times exceed that between the 
111 face ami space, even if the latter be nt absolute zero; partly 
t > the low traii'-mis^ivc powers both of earth and atmosphere; 
piitly to the immense mass of the earth, from which immense 
quanti ies of heat must pass away to lower the temperature of 
the interior but a trifle. 

As to the third questi n, whether this small fall in temperature 
vill account for oliscrverl corrugations, I will offer no opinion. 
'IJie si/e of the earth must be allowed for, A diminution of a 
foot in radius would diminish the surface by more than nineteen 
sfjuare miles. 

J do not understand why corrugations should be confined to 
(he surface. 1 should expect them to extend as deep as the 
solid crust. They are possible in any stratum which is contract- 
ing more slowly than interior strata. E. Hill 

St. John’s College, Cambridge 


Bees’ Stings 

Can any of your readers inform me why the working honey- 
bee has such an imperfect weapon of defence as its sting mani- 
festly is ? For purjioses of self-defence it is apparently worse 
than useless, for in nearly every case, almost without exception, 
the bee Jays dowm its life with the sting, Tlie possession of a 
sting therefore only leads to its own destruction instead of to its 
preservation so far as the individual bee is concerned. No doubt 
the hive generally gains an advantage from all its active members 
liavmg slings and so indirectly do individual bees from the fact 
th-ai the welfare of the hive, speaking generally, means the wel- 
l.iie of the individuals that compose it. Directly, however, the 
]K)ssc. ion of a sting can only be a disadvantage to the individual 
bee, miles, there arc certain enemies from which bees after in* 
Aiding a wound can withdraw their stings and escape with life, 
7 'hi M) far as my observations go appears to be very unlikely, 
and thetefore 110 bee can have any knowledge from experience 
of what a weapon of offence he possesses for he has never u^ed 
it, nor can he have knowledge from experience of the conse- 
quence of using it. All smaller pests bees attack with their 
jaws. Is it possible, then, that they are so intelligent as to be 
, wrII aw are of the power for mischief to themselves as well as to 
others which they carry about with them» and that it is only 
when they altogether lose control over themselves, cither through 
severe pain or through terror le‘,t their queen should be injured 
that they sign their own death-warrants on our hands and faces ? 
In the death of a few w’orkor-bees a hive suffers very little loss, 
perhaps none at all ; yet it may have gained much in the shape 
of security from mole-<tation. Are bees, so intelligent as tp kno^ 
this fact and communicate it from one to , aii^fher^ or can thpir 
conduct be explained on the lower ground of Wtinct? 

It seems that an interesting point is here n^laffd whidi perhnp^ 



NATURE 


*90 


\ yan . 30, 1879 


lu 3 been folly discussed elsewhere without my knowledge of it. 
Is the fact that the sting of the worktr-bee is an imperfect 
weapon of defence, a result of its having nothing to do with 
the propagation of its species, this being left to the sting- 
less queen and drones?* Consequently any tendency to develop a 
more effective sting in one generation of worker-bees has no 
hereditary effect on succeeding generations, nor apparently have 
the worker-bees any influence whatever on the worker-bees that 
succeed them, except by the way in which they feed and educate 
them, unless, inde^, they can impress their tendencies on the 
drones or on the future queen before she leaves the hive. If 
they have no such power, it seems likely that they will always 
have to lament the use of a weapon which nature might have 
made as effective as the sting of a wasp. Finally, arc there any 
other insects in the same predicament as worker- bees, t.e., 
unable to use their weapons of defence without doing themselves 
more injuiy than they inflict on their adversary, and unable to 
help their successors by the transmission of a continually accu- 
mulating instinct ? R. A. 

Manningtree, January 22 


Molecular Vibrations 

Mr. Chappell is certainly right in stating that “ the noises 
in a belfry are most discordant.” He might nave said (what no 
doubt he meant) that the sounds emitted by each single bell are 
most discordant. Every bell which is at all tolerable, possesses, 
it is true, one predominating note due to the thick part of the 
bow, where the clapper strikes, but there are also innumerable 
other notes, some of which may be harmonics, while the majority 
are not so at all. This is presumably often owing to flaws and 
other defects in casting, but there is another cause common to 
every case, which is due to the following fact ; — 

All bells are cast of a conventional shape, with varying 
diameters from bow to crown. Now every jiart of a bell, taken 
vertically, comes into vibration when struck, and in order to 
give a true note, each horizontal section ought to have a certain 
exact thickness of metal proportional to its diameter. This is 
easily verified to the ear by tapping the bell gently at all parts 
from the bow upwards. Every inch gives a difierent rate of 
vibration, and, consequently, a different pitch. 

About the time when the second Big Ben” was cast, which 
is a long time ago, I tried experimentally to ascertain what the 
law was which regulated the thickness of the metal in relation 
to the diameter of the bell, so that every section might be of 
identical pitch. This was done by casting a series of bell metal 
rings of varying diameters, and tuning them, by turning in a 
lathe, to exact unison. So far as my recollection now serves 
me, the following was the result ; — 

Measuring all the rings by their outside diameters, no un- 
devialing rule was apparent, and the same was the case 
when the inside diameters were compared. When, however, a 
circle was taken whose circumference was, as nearly as possible, 
one-third from the outside of the thickness and two-thirds from 
the inside, then the law came out distinctly that the thickness of 
the metal must be proportionate to the .square of the diameter of 
such circle. It occurred at once that this circle must, in fact, 
constitute the neutral axis of vibration. Working on this prin- 
ciple, it seemed worth while to try whether a bell could not be 
constructed free from discordant sounds, I may shortly say that 
this proved to be possible, but only by turning the actual casting 
with great care and accuracy in a lathe. It became evident that 
the slightest variation in the true thickness vitiated the unisonal 
cl^*acter of the tone. A “miss was as good (or as bad) as a 
mile,” and consequently the process of casting itself was too 
rough for obtaining the desired end. 

It may fairly be gathered from Mr. Chappell's letter that he is 
not enamoured of a “ triple bob major,” and that he does not 
class bells generally as musical instruments. I am much afraid 
he never will. If the present shape and mode of construction 
(and let me add, the present mode of change ringing) is adhered 
to, a peal of bells which will quite satisfy a musical car may be 
regm'ded as a practical impossibility. R. H. 


Missing Nebulae 

In the note on missing nebolec in Nature, vol. xlx. p. 221 , 1 
find the nebulae G. C. 132, 4570, and 5051 mentioned toge^er 
with the Merope nebtda as being dimised objects which are 
“ overlooked in very large telescopes, though obvious in much 
smaller ones.” This alludes, no doubt, to the occurrence of 


these objects in the lUt of nebulae not found with Lord Rosse's 
6-foot reflector {Phtl. Tram., i86i, p. 74e). 

Wia regard to t^ first object, G. C, 132, it has only been 
looked for once at Birr Castle, and in the N.P.D. iii® it is 
possible to account for its non-appearance either by a tilting of 
the speculum or by the haziness of the sky in this low altitude. 
G, C. 4570 bas been seen three times, and only twice searched 
for in vain, both times in twilight. G. C. 5051 was set for twice 
and not found, but 15* north of the zenith the tilting of the 
speculum almost always changes the index-error of the setting- 
circle considerably, as expressly stat^ by the observer on one of 
the two occasions alluded to. The Merope nebula was last 
winter seen very distinctly, and roughly sketched with a low 
power and large field. J, L. E. Dreyer 

The Observatory, Dunsink, Co. Dublin, January 13 


Time and Longitude 

Now that mankind begin to have settlements, even conti 
nental, as appears from Mr. Latimer Clarke's account of Sitka, 
subject to the inconvenience that he and Mr. Layard point out, 
is it not time that we agreed to make the line dividing “yester- 
day from to-morrow ” avoid all continents, by taking advantage 
of two very convenient, if not providential, facts, which are 
certain, though each was h priori highly improbable? First, 
there were great chances against a globe with our existing pro- 
portion of land to water, of coast-lines to area, and of lar^e 
and small lands to each other, having any Behring Strait, admit- 
ting one degree of longitude, or thereabouts, to enjoy the above 
property. But next, there was still greater chance, perhaps, 
against the exact opposite degree to the strait covering several 
national observatories ; not only more of them, I think, than 
any equally narrow meridional band, but the only one that, on 
historical grounds, we can conceive distant civilised nations ac- 
cepting without jealousy as a common centre. The antimeri- 
dians of Copenhagen, Uraniburg, Leipzic, Munich, Padua, 
Venice, and Florence, seem to avoid both continents ; possibly 
also those of Christiania, Gotha, Verona, and Modena. Those of 
Berlin, Prague, Naples, and Palermo, seem a very few miles too 
far cast. Europe proper, and its present railways, are very closely 
bisected by this street of observatories ; the local time of the 
furthest points each way varying but an hour and a half from it. 
But the chief coincidence is yet unnamed. Would the pride of 
any existing land, except China, refuse to make a standard 
meridian of Rome ? 

The very Chinese must allow Europe a sort of scientific pre- 
cedence, not as the metropolitan, but the learned continent — 
earth’s university. Europe alone is the adult continent, if there 
be one ; and no other has in a strict sense a metropolis. The 
history of no other has so turned upon one pivot city as that of 
Europe has on Rome, nor is likely ever to do so. Some one says 
that “ whal a church is to a city, Palestineds (or may some day 
be) to the world ; ” but it is less disputable that what the market- 
place is to a city, Europe is to the world — perhaps permanently. 
And what the tribunal is to the market-place, Rome has been to 
Europe, as long as Europe was growing. Observe, too, that in 
this special connection both our civilised time-reckonings, “Old 
Style ” and New, have come from Rome. Might we not also 
supersede the distinction of E. and W. longitude, by calling 
Rome 180®, and reckoning all round, from Behring to Behring, 
leaving the o” as yet unmarked ? E. L. G. 

fE. L. G.'s proposal has been already made by M. de Beau- 
mont. See Nature, vol. xix. p. 247 . — Ed.] 


Shakespeare’s Colour Names 
1 FEAR you will think that the correspondence on this subjec 
is becoming a mere criticism on Shakespeare's text, and there- 
fore out of place in your columns, but I trust you will afford 
me space for a short rejoinder to Mr, Ingleby's letter (Nature, 
vol. xix. p. 244). 

I am obliged to him for pointing out that Sir T. Hanmer had 
already suggested the substitution of “keen” for “green” in 
the pa.«sage from “ Romeo and Juliet,” Act iii. Sc. 5. This had 
escaped me, but I cannot agree with him that the alteration has 
been rightly rejected by subsequent commentators. I have not 
at present any opportunity of examining the eyes of any living 
eagles, but in opposition to Mr. Craig-Christie*s evidence 
(Nature, vol, xix. p. 221) I must point out that all our best 
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Uritish ornithologists— Yarrell, MacgiUivray, Gould, Meyer, and 
.Morris— describe the eye of the Golden Eagle (the less rare of 
OUT two British species, «nd the one usually referred to by our 
poets) as or brenun.. The eye of the Sea Eagle is described 
m the same authorities as yellow. I cannot think that so accu- 
rate an observer of nature as Shakespeare would call either 
hazel or yellow eyes grem. Can Mr. Ingleby cite any authority 
for such a comparison as “green as is an eagle’s eye”? while 
the keen piercing sight of the bird is as proverbial as the swiftness 
of its flight. I am well aware that green eyes were held in high 
estimation by the old poets, especially by those of Spain ; Shake- 
speare, however, does not seem to me to have shared in this pre- 
dilection, as, setting aside the doubtful play of “The Two Noble 
Kinsmen,” and the passage now in question, he uses the epithet 
three times only, 1 think, as applied to the eye, and then 
always in malam partem^ viz., “green-eyed jealousy,” “Mer- 
chant of Venice,” Act iii. Sc. a ; “It is the green-eyed monster,” 
“Othello,” Act iii. Sc. 3 ; and in “ Midsummer Night’s Dream,” 
Act V. Sc. 2, where the “ eyes as green as leeks” are met with in 
conjunction with “lily lips,” “cherry nose,” and “yellow cow- 
slip cheeks.” I cannot think with Mr. Murphy (Nature, 
vol. xix. p. 197), that the eyes which the old poets so admired 
as green were "what we call blue ; they were more probably 
which often has a shade of green in it — the ‘ ‘ eyen grey as glas ” 
of Chaucer’s “Prioresse.” These green or grey eyes were, I 
think, usually an attribute of feminine rather than masculine 
beauty, as in the passage from “The Two Noble Kinsmen,” 
Act V. Sc. I, where they are mentioned in an address to Diana 
(not Neptune, as Mr. Ingleby has it). Shakespeare well distin- 
guished between the di/Terent colours of eyes — sec “ Two Gentle- 
men of Verona,” Act iv. Sc. 4, and “ Twelfth Night,” Act i. 
Sc. 5, for grey eyes ; “As You I ike it,” Act iii. Sc. 2 for blue 
eyes ; “ Romeo and Juliet,” Act ii. Sc. 4 for black and grey eyes, 
and Act iii. Sc. i. of the same play, uhere ha/el eyes are 
mentioned. Kouert Brewin 

Exeter, January 20 


Intellect in Brutes 

.Sir Harry Lumsden allows me to publish the fallowing 
little incident : — Late last autumn some partridges, which he hail 
tamed and kept about the house, disappeared as usual and 
became wild. When the excessive cold set in and Aberdeen- 
shire was deep in snow’, Sir H. Lumsden was greatly pleased 
and surprised one morning to find his old fi lends on the clooi- 
tep waiting to be fed. Next morning they appeared with a 
wild covey of eleven birds, and the tame cock i^at on the dooi- 
stej) and crowed to the wild birds, evidently eiicoui aging them 
to come and eat the food, which, however, they declined to do 
till it was put further from the house. Soon after the tame birds 
appeared with two covies. How did they entice the wild birds 
except by actual bird talk ? Wali er Severn 

Feeding a Python 

The attack of a constrictor, at .all events in confinement, is 
very often unsuccessful ; but perhaps this may be because the 
reptile is not hungry. I have often seen the constrictors in the 
London Zoological Gardens strike .several limes at birds, pulling 
out feathers and even getting a firm hold and then releasing then 
prey, to renew the attack presently eithci with or without 
success. When the membrane over the eye is becoming opaque 
in consequence of the change of skin they frequently fail to hit 
the prey at all, but still persist until they secure it. I saw one 
of the large pythons take a rabbit in a way which must be 
unusual, I think. The rabbit was hopping about near the snake’s 
coils when the reptile suddenly made a loop in its body, and firmly 
inclosed the victim without touching it at all with the mouth, or 
even raising its head. The rabbit died there, but the snake paid no 
attention to it for a quarter of an hour and subsequently swallowed 
It very leisurely. Arthur Nicols 


\.THE GEAHAM LECTURE, ON MOLECULAR 
MOBILITY 

HIS lecture^ the institution of which was referred to 
in Nature, voL xix. p. 254, was delivered on the 
fey Mr. W. Chandler Roberts, F.R.S., Chemist 
or the Mint, before the Philosophical Society of Glasgow, 


in the hall of the University, where Graham graduated if 

1824. 

The audience, which was very large, included most of 
the professors of the University, 

Mr. James Mactear, president of the Chemical Section, 
pointed out that they were doubly fortunate in having 
secured the services of Mr. Roberts, whose co-operation 
in his work Graham repeatedly acknowledged in the 
warmest terms, and in the fact that Mr. Tames Young, 
F.R.S., of Kelly, the life-long friend of Graham, had con- 
sented to preside on this occasion ; he therefore vacated 
the chair in favour of Mr. Young, who introduced the 
lecturer. 

Mr. Roberts briefly traced the influence of Black and 
Thomson in turning the attention of Graham to the study 
of molecular physics, to which he patiently devoted his 
life. In connection with the law of the dififusion of gases 
the lecturer claimed that Priestley made in 1799 an ob- 
servation on the escape of hydrogen from a cracked jar. 
The subsequent and independent discovery of this phe- 
nomenon by Doebereiner in 1823 has hitherto been con- 
sidered the starting-point of the experimental study of 
gaseous diffusion to which it undoubtedly attracted Gra- 
ham’ s attention. After a brief review of the influence of 
Eastern and Greek thought on the study of molecular 
movement, allusion was made to Sir Christopher Wren’s 
model representing the effects of all sorts of impulses that 
result from the impact of hard globulous bodies, which, 
according to Dr. Sprat, historian of the Royal Society, 
he proposed as the principles of all demonstrations in 
natural philosophy, it being considered “ that generation, 
corruption, and all the vicissitudes of nature arc nothing 
else but the effects arising from the meeting of little 
bodies, of different figures, magnitudes, and velocities.” 

Herepath’s revival of Bernoulli’s view as to the 
movement of gaseous particles was considered, and Mr, 
Roberts then described in detail the experiments that 
enabled Graham to establish the law of the diffusion of 
gases, and he illustrated experimentally the passages of 
gases through porous bodies, such as unglazed earthen- 
ware and artificial graphite, as well as through a layer of 
the hard translucent variety of opal known as hydrophanc. 
The mode in which Graham studied the diffusion of the 
momentum of gases, by observations on viscosity as indi- 
cated by rates of flow through capillary tubes, was then 
described. It was pointed out that his law of diffusion 
forms the basis of the science of molecular mechanics, 
and his measurements of the rates of diffusion prove to 
be the measure of molecular velocities which have been 
so profoundly investigated mathematically by Clerk- 
Maxwell, Clausius, and Boltzmann, and experimentally 
by Loschmidt in developing the dynamical theory of 
gases. The lecturer then considered the passage of 
gases through colloid or jelly-like bodies which have no 
sensible pores, dwelling more especially on the separation 
of oxygen from air by the transmission of air through a 
thin film of india-rubber, a circumstance of special inte- 
rest from a physiological point of view. 

The liquefaction of gases formed the subject of one of 
Graham’s earliest papers, in 1826, and it occupied his 
attention at intervals during his life. He held the view 
that hydrogen when absorbed by palladium is reduced to 
the metallic form, a supposition which has received strong 
confirmation from the success that has attended M. Raoul 
Pictet’s efforts to solidify this gas ; and that distinguished 
physicist stated in a letter to Mr* Roberts that it is 

E robablc Graham’s indication of the density of solid 
ydrogen will prove to be nearly correct. Allusion was 
then made to Graham’s opinion that the various kinds 
of matter now recognised as different elementary sub- 
stances may possess one and the saixie ultimate or atomic 
molecule existing in different conditions of movement, 
the varying degrees of rapidity of this movement consti- 
tuting, in fact, the difference between the elementary 
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bodies. In other words, if the molecular energy of a so- 
called element could be changed, the element would be 
dissociated, a view of special interest in relation to the 
researches of Lockyer. The lecture was illustrated by 
many effective experiments, and concluded with the 
statement that it had not been instituted from the merely 
special interest of Graham’s researches to the phpicist 
and chemist, but in honour of the labours of a life the 
memory of which will be as enduring as its work, and to 
stimulate others to investigate as patiently and earnestly 
the varied phenomena whose basis is “ molecular 
mobility.” 

Sir William Thomson, in proposing a vote of thanks 
to the lecturer, called attention to a diagram on the wall 
recording the rales of passage of gases by diffusion, 
effusion, transpiration, and by the peculiar passage 
through such “colloid septa” as non-crystallme metals 
or india-rubber ; and he stated that before Graham^s 
time these v^aluable physical constants were absolutely 
unknown. They had listened with much interest to the 
connection which had been traced between Graham’s law 
of diffusion and the science of molecular physics, as well 
as to the account of Graham’ s work generally, so care- 
fully set before them by Graham’s pupil and friend. 


PRELIMINARY NOTE ON THE SUBSTANCES 
WHICH PRODUCE THE CHROMOSPH t RIC 
LINES'^ 

"LJ ITHICRTO, when observations have been made of 

the lines visible in the sun’s chromosphere, by means 
of the method introduced by Janssen and myself in 186S, 
the idea has been that wc witness in solar storms the 
ejection of vapours of metallic elements wuth which wv 
arc familiar from tlie photosphere. ] 

A preliminary discussion of the vast store of obserA^a- 
tions recorded by the Italian astronomers (chief among 
them Prof. Tacchini), Prof. Young, and myself, has 
shown me that this view is in all probability unsound. 
The lines observed are in almost all cases what I have 
elsewhere termed and described as basic iinc^ j of these I 
only need for the present refer to the folloAving : - - 

a'.cribed by Angstrom and Klrchlioff to iion and nickd. 

„ Ang'itiom to magnesium and iron. 

5268 by Angstrtnn to cobalt ami iron. 

5269 ,, ,, calcium and iron. 

5235 ,, ,, cobhlt and iron. 

5017 ,, ,, nickd. 

4215 ,, ,, calcium, liut to stiontium by myself. 

5416 an uiinained line. 

Hence, follow’ing out the reasoning employed in my 
previous paper, the bright lines in the solar cliromosidierc 
are chiefly lines due to the not yet i ^oUted bases of the 
so-called elements, and the solar phenomena in their 
tot.ility are in all probability due to dissociation at the 
photosphcric level, and association at higher levels. 
In this Avay the vertical currents in the solar atmo- 
sp’ ere, both ascending and descending, intense absorp- 
tion in sun-spots, their association with the faculac, and 
the apparently continuous spectrum of the corona and 
its structure, find an easy solution. 

We are yet as far as ever from a demonstration of 
the cause of the variation in the temperature of the sun ; 
bui the excess of so-called calcium with minimum sun- 
spots, and excess of so-called hydrogen with maximum 
sun-spots follow naturally from the hypothesis, and 
afford indications that the temperature of the hottest 
region in the sun closely approximates to that of the 
reversing layer in stars of the type of Sirius and a T-yrie. 

If it be conceded that the existence of these lines in 
the chromosphere indicates the existence of basic mole- 
cules in the sun, it follows that as these lines are also 

“ Paper read at the Royal Society on January 23, by J. Noxman Lockyer, 
F. R.S. 


seen generally in the spectra of two different metals in 
the electric arc, we must be dealing with the bases in the 
arc also. 


ON A THEORY OF THE VISCOSITY OF THE 
EARTWS MASS^ 

T N these two papers the investigation is continued of 
•I the physical results which follow from the theory that 
the mais of the earth is either viscous or imperfectly elastic. 
In the first paper of the series (which was read before the 
Royal Society on May 23, 1878, and of which an account 
appeared in Nature, vol. xviii. p. 265) the theory of the 
bodily tides of such a spheroid was considered. In that 
paper it was shown that the bodily tides would lag, and 
that this lagging would produce an acceleration of the 
time of high water of the oceanic tides relatively to the 
nucleus. The author’ s attention was directed to the tidal 
reports of the British Association by Sir W. Thomson, 
and he has tried to find whether the tidal observations 
give any indications of a yielding of the earth’s mass. 
The theory of the semi-diurnal and diurnal oceanic tides 
is so imperfect that it is impossible to say whether or not 
high water takes place earlier than it would do on a rigid 
nucleus ; the long-period tides are those from which alone 
any indications are to be expected. 

The fortnightly tide is the most marked of these, but 
its height is very small, and the results in the tidal 
observations show so much irregularity that it cannot be 
asserted with certainty that they represent the true fort- 
nightly tide. Nevertheless, it is interesting to learn 
that, out of eleven years of observation at Ramsgate, 
Liverpool, Hartlepool, Brest, and Kurrachee, the fort- 
nightly tide appears to be accelerated in eight cases and 
only retarded in three. Although the accelerations arc 
exceedingly irregular, it may perhaps be maintained that 
these observations give some indications of a tidal yield- 
ing of the earth’s mass. 

The first of the two papers of which we are here speak- 
ing deals with the effects of the tidal distortion of the 
spheroid on its rotation, and with the reaction on the 
tide-raising satellite. An account of some of the results 
of the investigation was read before the British Associa- 
tion at Dublin, and an abstract appeared in NATURE, 
vol. xviii. p. 580, and therefore the principal results will 
be here merely repeated. 

Lor convenience of diction the spheroid is spoken of 
as the earth and the tide-raising body as the moon. 

It was found, then, that the obliquity of the ecliptic, 
the length of day and of the month, become variable, 
and that, if we look into the remote past, we find the 
obliquity less, and the day and month very much shorter 
than at present. When the changes were traced back- 
wards as far as possible it was found that the whole 
diminution in the obliquity was about 10'’, and that the 
beginning from which the earth and moon must have 
started was a state in which they rotated, as though fixed 
rigidly together, in 5h. 40m., the moon being then only 
10,000 miles distant from the earth’s centre. 

In the second paper (read before the Royal Society on 
December 19) some other problems were considered. 
The first of these is concerning the secular distortion of 
the spheroid. Under the attraction of the moon the 
earth becomes distorted into an ellipsoidal shape, with 
the longest axis in the plane of the equator, but, since 
the tide lags, this longest axis does not point directly to- 
wards the moon. The excess of the attraction of the moon 
on the nearer protuberance above that on the further one 
gives rise to the tidal frictional couple. This cgiuple 
tends to retard the earth’s rotation; but it is cleat that 
unless the tidal protuberance has some spcciaji fonn 

' * An account of two papers, “On the Precession of a Viscous/ Spheroid, 

and on the Remote History of the Earth," and ** Problems ConiAecied with 
the Tides of a Viscous Spheroid," by G. H. Darwin, read before I the Royal 
Society on December 19, 1878. * j 
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whole earth cannot be retarded exactly as though it 
were a rigid body. Now the tidal protuberance has not 
this required form, and therefore there results a slow 
secular distortion of the earth arising from the unequal 
distribution over the surface of the fotces which con- 
stitute the tidal frictional couple. 

The greater part of the pull which retards the rotation 
is applied in the equatorial regions, and therefore the 
rotation of those regions will be more rapidly retarded 
than that of the polar regions. As the earth’s rotation is 
from west to east, it follows that the polar regions will 
outstrip the equator and will move very slowly from west 
to east relatively to the equatorial parts. 

The exact mathematical solution for this kind of a 
distortion of a viscous spheroid shows that it consists in 
a simple cylindrical motion round the axis of rotation, 
each point moving from east to west with a linear velocity 
proportional to the cube of its distance from that axis. 

The distortion of the surface of the globe consists of a 
motion in longitude from west to east, relatively to a 
oint in the equator, the rate of change of longitude 
eing proportional to the square of the sine of the 
latitude. 

Numerical calculation shows, however, that in the later 
stages of the earth’s history (the development being sup- 
posed to follow the laws found in the paper on “ Preces- 
sion”) the distortion must have been very small. With 
a certain assumed viscosity it is found that, looking back 
45,000,000 years, a point in latitude 60° would lie 14’ 
further east than at present. From this it follows that 
this cause can have had little or nothing to do with the 
crumpling of geological strata. 

As, however, the distorting force varies inversely as the 
sixth power of the moon’s distance, it seems possible 
that in the very earliest stages this cause may have had 
sensible effects. It is therefore noteworthy that the 
wrinkles raised on the surface would run north and south 
in the equatorial regions, with a tendency towards north- 
east and south-west in the northern hemisphere, and 
north-west and south-east in the southern one. The 
intensity of the distorting force at the surface varies as 
the square of the cosine of the latitude. 

An inspection of a map of the earth shows that the 
continents (or large wrinkles) conform more or less to 
this law. But Prof. Schiaparelli’s map of Mars ^ is 
more striking than that of the earth, when viewed by the 
light of this theory ; but there are some objections to its 
application to the case of Mars. If, however, there is 
any truth in this, then it must be postulated, that after 
the w’rinkles were formed the crust attained sufficient 
local rigidity to resist the obliteration of the wrinkles, 
whilst the mean figure of the earth adjusted itself to the 
ellipticity appropriate to the slackening diurnal rotation : 
also, it must be supposed that the general direction of 
the existing continents has lasted through geological 
history. 

The second problem considered in this paper is con- 
cerning the distribution of the heal, which would be 
generated by the internal friction of the tidal distortion. 

It was shown in the preceding paper that a very large 
amount of heat might be thus generated, and it appeared 
at first sight as though this might serve to explain in part 
the observed increase of underground temperature ; but 
the solution of a certain problem concerning the cooling 
of an infinite slab of rock 8,000 miles thick, in which heat 
is being generated according to a certain law of distribu- 
tion, shows that the frictional heat could not possibly 
explain a rate of increase of underground temperature 
.near the earth’s surface of more than 1° Fahr. in 2,600 
feet. 

It follows, therefore, that Sir W. Thomson’ s investiga- 
tion of the secular cooling of the earth cannot be sensibly 
Affected by this cause 

\ della Society degli Speiiroscepisii Italiani^ 1878, vol. vii. 


The last part of the paper does not lead to results of 
interest to the general reader, as it is concerned with the 
part played by inertia in the tides of viscous, fluid, and 
elastic spheres. 


INDIAN METEOROLOGY^ 

I N the article ^‘Atmosphere” of the Encyclopedia 
Britannica it has been justly remarked that one of 
the most important steps that could be taken towards the 
development of the science of meteorology would be 
extensive series of observations from such countries as 
India, which offers splendid contrasts of climate at all 
seasons, has a surface covered at one place with the 
richest vegetation, and at others with vast stretches of 
sandy deserts, and presents extensive plateaus and sharp 
ascending peaks, all which conditions are indispensable 
for collecting the data required for the solution of the 
problem of atmospheric physics. In working out this 
problem it is necessary, owing to its extreme complexity 
and difficulty, to give attention, not merely to questions 
immediately bearing on the physics of the atmosphere, 
but also to climatic and other practical inquiries, which 
may be handled with comparative case and which afford 
results that contribute indirectly but very materially to 
the solution of the higher problem. The publications 
enumerated below admirably follow up this two-fold line 
of inquiry, and even already several important practical 
and theoretical conclusions seem not far from the point 
of being reached by the meteorologists of India. 

The “Report on the Meteorology of India” is the 
second Annual Report issued since the administration of 
the Indian Meteorological Establishment was concentrated 
in the Central Office at Calcutta for the whole oF India 
including British Burmah and the Islands of tfie Bay. 
In the scheme of publication of the monthly results 
of the observations made at the various stations over 
India, we note with satisfaction that the form proposed 
by the Permanent Committee of the Mete0rologic.1l Con- 
gress at Vienna has not been adopted in some of its more 
important details. Thus in Mr. Blanford’s tables, 
instead of a general monthly mean of atmospheric pres- 
sure, the mean monthly pressure for each hour of obser- 
vation is given — an essential requisite for the presentation 
of the data required in discussing various of the more 
important problems of international meteorology. Indeed 
these tables possess the very high merit of being, with 
perhaps one exception, entirely suited for the discussion 
of climatic questions of an international character — the 
single exception being the lumping together of the two 
or four daily observations of the wind:> into one monthly 
mean, instead of a monthly mean for each hour of obser- 
vation as is so admirably carried out by Professor Ruben- 
son in his annual reports of Swedish meteorology. 

The most interesting part of this report is thrt which 
deals with the failure of the rains in Western and 
Southern India which resulted, as is only too well known, 
in one of the most terrible and wide* spread famines of 
recent years. The mode of treatment is grounded on the 
practice adopted by the Office, in framing forecasts of 
coming seasons to which wc have several times drawn the 
attention of the readers of Nature (vol. xiii. p. 66, &c.), 
and which may be described as proceeding on the assump- 
tion that there is a certain persistency in meteorological 
conditions ; that, for instance, the longer a given state of 
weather has lasted, the less the probability of a speedy 
change ; and that as regards the distributions of pressure, 
on which weather is so dependent, certain states of the 
atmosphere tend to perpetuate or reproduce themselves 
in the same region in such a manner as to maintain a 

* ** Report on the Mctcoroloijy of Ind..** in 1876 " Dv Henry F. Rianford. 
"The Indian Meteorologist's Vade-ATecutn " Ry Henry F. Blanford. 
** Indian Meteorological Memoirs ; " issued under the d.rection of Heoty F. 
Blanford. Vol. 1 , part 2. “ The Meteorology of the Bombay Iresi* 

dency.'* By Charles Chambers, F.R.S. 
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constant difference between the average pressure of two 
neighbouring regions which, though protracted, is not per- 
manent, but disappears after a longer or shorter time. Mr. 
Blanford largely inclines to .trace the failure of the rains 
to an unusually great expanse of snow covering the 
southern slopes of the Himalayas, much of which fell 
very late in the season, and which acted as a cooling agent, 
bringing about an abnormal distribution of pressure, and 
consequently of winds, temperature, and rainfall, con- 
ditions which, once fairly established, went on reproducing 
themselves so that cyclonic and anti-cyclonic areas of 
an abnormal character gained a certain persistency over 
those parts of India where the rainfall was deficient and 
where it was in excess. Should future observations 
confirm this hypothesis, the result will be one of the 
most important yet arrived at in practical meteorology. 

The least satisfactory part of the report, perhaps, is 
that referring to the relation of rainfall to the sun-spot 
period, in which too much stress appears to be laid on 
the results of data collected from a wide geographical 
superficies, and too little stress upon data referring to 
limited regions ; the data of which regions, it may be 
added, require for their satisfactory discussion to be ex- 
amined with reference to their seasonal as well as annual 
variations during the sun-spot periods. 

The practical part of the “Indian Meteorologist’s 
Vade-Mecum ” being part 1 of the work, is in many re- 
spects a model-handbook for the observers for whose use 
it is intended. The clearness with which the difficulties 
attending the making of real observations of temperature 
are apprehended is altogether admirable ; and the pro- 
visions and precautions as regards instruments, hours, and 
modes of observing actually taken are of such a nature as 
likely to secure observations of a high quality, owing to an 
increased intelligence, and efficiency on the part of the 
observers who work in accordance with the principles and 
instructions laid down for their guidance. 

Mr. Chambers’ book is an elaborate and important 
work on the Meteorology of the Bombay Presidency, 
based on all the observations made in the Presidency 
down to 1874. Its splendid porte-folio of eighty highly 
finished maps and diagrams printed in colours, as well as 
its excellent typography with 159 tables of results, many of 
them being wholly or in part laborious and elaborate 
analyses of the different data of observation, render the 
work an idition dc luxe. The contributions with which 
this work enriches Indian meteorology are twofold, viz., 
the results of the hourly observations made for many 
years at Kurrachce, Deesa, Bombay, Poona, and Bcl- 
gaum ; and the monthly averages for numerous stations 
throughout the Presidency, from which the temperature, 
rainfall, and winds of this part of Asia are charted with a 
fulness and consequent approximation to the truth not 
hitherto attainable. The influence which the broad 
physical features of the region, such as its lofty mountain 
ranges, high plateaus, river valleys, and extensive sandy 
deserts, has on the climatology of the Presidency is worked 
out with great skill and ability. Still more able are the dis- 
cussions of the hourly observations of pressure, tempera- 
ture, humidity, and cloud, made at the five chief stations, 
together with many suggestive reflections on the results 
developed, which will well repay the reader’s best atten- 
tion, even though he may sometimes not see his way to 
agree with the opinions expressed. 

A healthy feature of Indian meteorology is the vigorous 
manner in which the making of hourly observations is 
pushed at many stations which have been admirably 
chosen as respects the objects sought to be attained, and 
the comparatively full and prompt discussions of the re- 
sults which are published from time to time. Of the 
problems handled in those discussions the most frequent 
as well as the most important is that of the diurnal oscil- 
lations of the barometer. To this very difficult problem 
Mr. J. Eliot, for example, makes a valuable contribution 


in a paper on two storms in Bengal during 1876, which 
were accompanied with increased atmospheric pressure, 
and the apparent reversal of the normal diurnal oscillation 
of the barometer. This reversal was found to be accom- 
panied with an instantaneous and complete change of wind 
direction and a ^reat fall of temperature, which, as they 
occurred before the rain began to fall, proved that they 
were not due merely to an inrush of a strong humid 
current from the Bay of Bengal. The sudden chilling ot 
the air, accompanied as it was by an increase of pressure, 
also proved that the changes were not due to the internal 
action of a mass of air or to horizontal or surface currents 
from the interior, which would have been warm cur- 
rents, but that they were probably produced by the down- 
rush of a cold upper current, a conclusion which will 
doubtless receive further examination not only from its 
bearing on barometric fluctuations but also on the theory 
of storms. 


OUR BIG GUNS 

may leave the explanation of the disaster on board 
the Thunderer for the present to those who have 
been appointed to inquire into the matter. But in the 
mean time it will be well to consider what are the elements 
of weakness, if any, in the construction of our big guns. 

The system of building up large guns by shrinking 
coiled iron tubes over a central steel tube seems extremely 
well adapted to prevent a lateral explosion; for even 
when the steel tube has had a longitudinal crack, the gun 
has been frequently fired without any further evil conse- 
quence. 

But our guns are manifestly deficient in longitudinal 
strength, for the steel tube is the only tube continuous 
from end to end. If, then, there should be any ring-crack 
in the steel tube, there is little to prevent its separation 
into two parts beyond the friction of the coiled tubes, and 
the dove-tailing by which it is attempted to join the coiled 
cylinders together. 

Now considerable longitudinal stress on the steel tube 
must be caused every round by the rifling necessary to 
give the shot its proper rotation, and occasionally, by a 
jamming of the shot. Also every discharge of the gun 
must cause a violent vibration in every part, and should 
the junction of the i B coil with the C coil and breech- 
piece work rather loose, this would be likely to cause a 
ring-crack in the steel tube in that neighbourhood. 

When rapidly-exploding powder was used in the service 
the guns were very properly rifled with an increasing 
twist with a view to remove every possible obstruction to 
the initial motion of the shot. The increasing twist is 
still in use notwithstanding all the efforts that have 
been made to manufacture a powder that will bum 
slowly, so as to make the propelling pressure on the 
shot more nearly uniform. With a view to distri- 
bute the work of giving rotation to the shot uni- 
formly along the bore, the rifling should be calculated 
to give a nearly constant pressure on the studs. But 
this depends upon the law of explosion of the powder. 
And this law is very variable, and very little understood. 
Only we know this— that the more nearly the force pro- 
pelling the shot becomes constant, the more nearly the 
rifling approaches the uniform twist in order to obtain a 
constant pressure on the studs. Now the objection to 
the increasing twist is that it throws the chief part of the 
work of giving rotation towards the muzzle, where the 
gun is weakest. Also there is a difficulty in arranging 
the studs on the shot, and it now appears that the 
increasing twist allows the shot to slip forward when the 
gun is depressed. It seems, therefore, desirable to 
revert to the uniform twist of rifling now an improved 
powder is used. 

But in order to give the gun additional strength in 
direction of its length, it seems desirable that the steel 
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tabe should be supported by an outer tube of equallength 
and thickness, but composed of more tenacious metal— 
wrought iron or gun metal. j s .1. 

If this cannot be satisfactorily accomplished, then the 
steel tube might be covered with at least two layers of 
coiled tubes -breaking joint. In this case the tubes 
should be screwed well as shrunk over each other. It 
the screwed part was slightly conical it would be possible 
to adjust the tension with nicety. B. 

January 2$ 


THE ELECTRICITY OF THE TORPEDO 

T he recent researches of Prof. Marey on the electric 
discharge of the torpedo have been presented by 
the author in an extended memoir published last year.' 
We propose to present to our readers the main conclu- 
sions reached by M. Marey, and the experimental de- 
inonstrations on which the principal of these are based. 
But before entering into details of the experiments let us 
indicate summarily the processes employed by M. Marey. 

In .previous researches,* made in 1871, he had at his 
disposal only the reactions of the muscles of the frog to 
analyse the electric phenomena of the torpedo ; he caused 
to be recorded, upon an inclosed plate, the shock of a 
frog’ s muscle produced by the discharge of the electric 
^paratus of the torpedo. The instant of the excitation 
or an electric nerve or of the nervous centres of the 
torpedo was recognised ; and it was seen that the move- 
ment of the foot of the frog presented, at the instant of 
excitation, a considerable retardation, equal, e.g.^ to four- 
hundreds of a second, measured on the chronographic 
scale. But into this total retardation entered several 
diverse elements, which M. Marey took into account by 
causing the muscle of the frog to contract by an excita- 
tion directly acting upon it. The time lost by the muscle 
of the frog representing nearly the half of the total re- 
tardation, it was concluded that the time-test by the 
electric apparatus is equal to that of the muscle of the 
frog. 

Since these first researches, M. Marey has been able 
to study more directly the electricity of the torpedo by 
’making use of the electro-magnetic signals of M. Deprez 
and of Lippmann’ s electrometer. 

M. Deprez’ s signal is composed of a small electro- 
magnet provided with an extremely light armature of 
soft iron, which is applied to the coils when the current 
which traverses them is closed, and which is drawn from 
it, without delay in demagnetisation, at the moment of 
the rupture of the current, by the contraction of the tight 
india-rubber thread. The armature is provided with a 
style which traces on the inclosed cylinder the closures 
and ruptures of a current, the duration and frequency of 
these successive acts, with such perfection that it is easy 
thus to obtain the record of 1,000 vibrations per second, 
in the tracing underneath the apparatus (Fig. i) is seen 
the signals which it furnishes when acted on by a non- 
continuous scale of 500 simple vibrations per second. 

It is this electro-magnetic signal which M. Marey placed 
in the circuit formed by the torpedo, whose apparatus was 
held between two metallic plates joined to the coils of 
the apparatus by two conducting-wires. We shall see, 
further on, what use he has been able to make of this. 

The second instrument by means of which certain 
special points of the experiments have been made is 
Lippmann’ s capillary electrometer. This apparatus is 
formed essentially of a column of mercury sustained by 
'Capillarity, in a tube of extremely fine glass, the ex- 
tremity of which is plunged in a bath of dilute acid. 
When the mercury of the apparatus and the acidulated 
water are placed in connection with two points of 

‘’Cornpte Rendu des Travaua du Laboratoire de M. Marey,” T. iii. 
a ?*»s»on. x8;7. 
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an electric circuit of unequal tensions the capillary 
column is displaced and is carried towards the side of 
strongest tension. This displacement is instantaneous, 
and if the variations of electric tension are produced 
successively with great rapidity we need not fear the 
inertia of the capillary column. All the variations arc 
signalled whatever be their frequency. But as the move- 
ments of the capillary column cannot be registered them- 
selves, M. Marey has had recourse to photography in a 
certain number of experiments. 

Let us now consider the results following the order 
which we have indicated at the outset. 

1. A torpedo's discharge is not a continuous current / st 
is formed of a series of successive waves added one upon 

another, , . , . 1 

The fundamental experiment upon which the demon- 
stration of this proposition rests was performed with the 
electro-magnetic si^al (Naples, October, 1876). Having 
compressed one part of the apparatus of an active tor- 
pedo just drawn from the water between two metallic 
plates furnished with conducting wires, M. Marey placed 
the signal-machine of M Deprez in contact, and the 
magnet being stimulated he heard a shrill noise resem- 
bling that made by filing the end of a hard splinter of 
wood. The vibrations of the armature, therefore, 
had been produced by a series of successive electric 
acts. In defining these vibrations one is justified in 
stating that the discharge of the torpedo produced by the 
animal as the result of a local excitation, was composed 
of a variable number of waves or currents succeeding 
each other. Fig. 2 represents two tracings so produced. 
The great advantage resulting from the use of the electro- 
magnetic signal was to show definitely that the discharge 
is complex, an analysis which was not possible with the 
frog’s-foot signal. The muscle used as reagent does not 
in fact react by means of the shocks apart from impulses 
which are sudden and frequent ; it remains in a state of 
permanent contraction. 

But the electro-magnetic signal, whilst showing the 
dissociation of the torpedo discharge, furnished no other 
result. It did not indicate how those successive waves 
follow each other, it seemed even to lead to the con- 
clusion that one wave is quite completed when the next 
succeeds. At this point the induction is interrupted and 
the experimentalist adopts another mode of solving this 
question of the succession of waves in a discharge. M. 
Marey, in fact, being convinced that the electric action 
of the torpedo and muscular action should be assimilated, 
and wishing to see in the discharge the analogue of 
induced tetanus and even of voluntary contraction, could 
not resign himself to the admission of an absolute dis- 
continuity between the successive acts constituting a dis- 
charge. Yet the electro-magnetic signal apparatus seemed 
to pronounce his theory wrong. But on passing through 
Lippmann’ s electrometer a slight current from the total 
discharge, M. Marey observed that the column under- 
went a scries of successive impulses, the effects of which 
unite together. This progression by successive jerks 
indicated an increase of the intensity of the discharge, an 
increase in which each new wave is joined to what re- 
mains from those which have preceded it. Thus we de- 
rive the proof that the electric waves are partially united 
to one another like the muscular shocks of a tetanised 
muscle. 

This first fact being gained, it was necessary to follow 
up the analysis of the torpedo-discharge, determine the 
nature of each of the independent electric acts which the 
electro-magnetic signal had revealed, measure their dura- 
tion, phases, &c. These different points have been eluci- 
dated, each in its turn. , , . . . ..t 

2. To measure the duration of the elecfrtc-wave tnthe 
torpedo, M. Marey has had recourse to the method 
devised by Guillemin for determining that of very short 
current, and used afterwards by Bernstein to measure the 
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duration of the negative variation of nerves and muscles. 
Gdillemin’s method is applicable in every case where a 
current passes several times in succcbsion through a me- 
tallic circuit, with duration always the same. The electric 
condition of the circuit is investigated during a succes- 
sion of very short intervals, beginning at the moment 
when current is complete. 

The apparatus used by Guillemin and Bernstein was 
the galvanometer ; M. Marey preferred to use a frog’s 
foot, which, in the successive investigation, gives a move- 
ment which can be graphically recorded, as often as there 
is an electric current. 
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The graphic method, by which each duration is trans* 
formed into a length easily measured on the paper, is 
easily applied in performing those experiments of which 
we are about to explain the principle. 

Let the poinf o (Fig. 3) correspond to the moment of 
electric excitation of a torpedo-nerve, and let the succes- 
sive points I, 2, 3, &c., denote successive hundredths of 
a second, which correspond to very short intervals during 
which the torpedo apparatus is put in contact with a 
metallic circuit i)absing through a frog’s foot. In the two 
first trials, 1 and 2, after the excitation of the electric 
nerve, there are no signals recorded; the frog’s foot 
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Fig. I. 

remaining motionless shows that the discharge ot the It was exactly in the same way that IVI. Marey pro- 
torpedo has not reached it, because, in fact, the pheno- ceeded to measure the duration of the electric wave in 
mcnon has not yet had time to take place. But at the the torpedo. An arrangement easily fixed induced elcc- 
instant 3 the frog moves, which is expressed in the dia- trie action in e (Fig. 4) at constant intervals. A metallic 
gram by a vertical stroke ; at the instants 4, 5, 6, 7, 8, 9, contact, susceptible of being displaced at will, allowed 
and 10, the frog receives shocl.s which are indicated on him, during very short intervals of different lengths, to 
the diagram by vertical lines ; and finally, at the instant complete the circuit made by the electric wave of the 
II, and those succeeding, the frog shows no action, torpedo to reach the frog’s-foot-signal. Moreover, to 
whence we conclude that the electric wave of the torpedo avoid confusion of the curves which were registered by 
was finished before these la^t trials ; and we see that, the successive experiments, he look care to change the 
according to the tracing, the wave began threc-bun- position of the st>lc each time, so that the curves 
dredlhs of a second after tlie instant of nervc-cxcitation 1 appeared one under the other in order, 
and finished ten-hundredths alter the same instant. j Fig. 4 shows that the fir^t appearance of the electric 
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wave took place at instant i ; that in a series of succes- | 
sive trials, each later than the preceding, after the ex- 
citation of the nerve, the wave was indicated at the 
instants 2, 3, 4, 5, and 6 ; and that at the 7th trial the 
frog gave no signal. The wave, therefore, w'as com- 
pleted, Finally, by bringing the instant of trial nearer to 
that of nerve-excitation, the wave w as retraced in experi- 
ments 8, 9, 10, II, and 12 ; but in the 13th, occurring too 
soon after the instant of ncrvc-cxcitation, it was shown 
that the electric wave no longer existed. 

The approximation of these measurements necessarily 
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Fig 3. 

depends on the number of successive trials, and is more 
delicate in proportion as they succeed each other more 
frequently. 

3. Each electric wave presents a phase op suddenly 
increasing intemity^ followed by a phase of gradually 
decreasing intensity. 

On examining the tracings of electric weaves obtained 
by the electric-magnetic signal, w e observe an apparent 
contradiction between the indication, the wave-duration 
furnished by this apparatus, and that which we hare just 
seen determined by the frog’s foot. The waves traced 


by the signal of Deprez seem to measure not more than 
one-hundredth of a second; by Guillemin’ s method, on 
the contrary, their duration is much more considerable, 
being seven-hundredths of a second. This apparent 
contradiction results from the fact that in the torpedo the 
waves have not sufficient energy during the whole of 
their duration to act upon the signal, whereas, from 
beginning to end of their course they can act upon the 
frog’s muscle, which is much more sensitive. There are, 
then, in every electric wave, phases of increasing intensity 
and decreasing intensity which remain to be determined. 

M. Marey has endeavoured to obtain a tracing of these 
phases of variable intensity by a modification of the 
apparatus of M. Deprez. Instead of limiting the excur- 
sion of the style between two fixed obstacles, he allowed 
it an excursion w hich varies and is proportional to the 
intensity of the currents acting upon it. 

With this object an india-rubber thread, bent over two 
bridges, was stretched horizontally between the soft iron 
bars of the armature (Fig. 5). The bars had a groove filed on 
the top to receive two demi-cylinders of metal which were 
soldered to the lower part of the armature. In this way the 
nearer those parts are brought which are subjected to the 
magnetic attraction the greater is the resistance. Thus if 
we consider the armature in its different stages when 
gradually lowered, first it meets the elastic thread with 
the two demi-cylinders borne on its lower surface, and 
then the extensibility of the thread is very great. But as 
the thread is lowered more and more, it rests on points 
more and more separated, and becomes less and less 
extensible. Lower down the india-rubber thread stretched 
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over the groove made in the soft-iron bars is still less 
extensible ; and finally, when the thread has taken the 
curvature of the surrounding parts, it opposes any further 
descent of the armature with the resistance which a 
stretched thread of india-rubber presen|s against being 
pressed or crushed, 

This apparatus, to which M. Mareyhas given the name 
electrodynamograph, has still to receive further improve- 
ments, but even as it is, it has already furnished some 
interesting evidence as to the decrease in volume of the 
electric waves from the beginning to the end of the dis- 


charge; also as to the shape of these waves and the 
occurrence in the electric tetanus produced by strych- 
nine, &c. Of these different results we shall at present 
consider only one — the form of a wave is traced by the 
electro-dynamograph ; — an investigation which brings us 
to the analysis of the wave-phases. 

In Fig. 6 the continuous line ^ is the tracing of a 
single wave obtained with the electro-dynamograph. 
From it alone we already have evidence that the ascend- 
ing phase is much more sudden than the descending 
phase as also takes place in a muscular shock. We can 
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Fig. 6. 


further theoretically complete the curve by taking into 
account \\hat wc ha^e learned by Guillemin’s method in 
the preceding paragraph about the duration of a^ave. 
All that is nccessar> is to produce downwards the two 
ascending and descending lines till they intercept be- 
tween them a distance equal to that •s\hich repre‘?ents 
(on the time-line) the duration of the whole wave. Thus 
(Fig. 6) the pointed line a represents the actual position 
of the axis of abscissas and that part of the tracing which 
the instrument was unable to trace on account of its 
insufficient sensibility. 

It is true that this curve is only probable, but there 


are great presumptions in favour of its reality. The 
points of origin and Icimination can determine it expe- 
rimentally, as wc have seen done by Guillemin’s method 
(see 2 ). 

Wc can now understand the reason of the special cha- 
racteristics presented by currents induced in a secondary 
coil by the waves of a torpedo discharge which have 
been passed through an inducting coil. The phase of 
sudden increase of each wave is alone capable of giving 
birth to an inducted current. FkancoiS FranCK 

(To be continued,) 


GEOGRAPHICAL NOTES 

At the meeting of the Geographical Society on Monday, 
Sir H. Rawlinson read a paper, On the road to Mcrvfrom 
the Caspian. After some interesting remarks on the 
comparative geography of the eastern shores of the Caspian 
Sea, Sir Henry read some portion of the Russian letters 
on the earlier stages of the road to Merv, of which a 
summary appeared in our last issue, and afterwards gave 
from Russian official documents an account of two 
ancient cities, the probable relics of Khowrasmian times — 
Mestorian, or Mestdovran, and Meshed. The former 
in past ages was one of the most important cities of 
Central Asia, if one may judge from the remarkable 
aqueducts leading into it, which were the chief 
arteries of an entire system of irrigation canals tho- 
roughly watering the whole country, and from the 
number of its buildings, the remains <of which exist to 
Ais day. The course of the aquedub^wtls explored by 
General Lomakine's orders some two' or three years ago, 
and was traced to the Sumbar, a tributkl^ of the Attrek, 
a length of some sixty-five versts. The city of Mestorian 
appears to hpe consisted of a citadel and of two other 
mclosures with thick, high walls built of enormous bricks. 
The mass of .the dkbvis at the place is so extensive and 

sucli good preservation, that it would be possible, we 


j are told, to make use of it for building a large new town ! 

The bneks, it may be added, are stated to be as hard as 
' stone, and often carved and ornamented with friezes in 
relief, arabesques, and well-executed inscriptions ; the 
last are sometimes in various colours, illuminated with 
flowers, and the letters about seven inches in height. 
Five versts from Mestorian is another remarkable place, 
known in the country as Meshed ; it is, strictly speak- 
ing, an ancient necropolis. Here, according to report, 
is an open coffer holding the sacred books, a hanging 
lamp, and vases for ablutions, and although in a desert 
place and wholly unprotected, no one dreams of touching 
its contents. Sir Henry Rawlinson afterwards dealt at 
some length with the geography of the country further to 
the eastward, more especially with that on the northern 
slopes of the Attock, which is inhabited by three divisions 
of the Tekk^ Turcoman tribes. 

We regret to record the death, on Saturday afternoon, 
at a comparatively early age, of Commander G. C. 
Musters, so well known as the explorer of Patagonia. His 
work, “At Home with the Patagonians,” is at present the 
best authority we have on this inhospitable country and 
its people, and Mr. Musters, as readers of the work know, 
obtained his information by living with the Patagonians 
for many months as their “ king,^ and it was only by a 
ruse that he managed to get away from a people who 
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had learned to adore him. Mr. Musters was a fearless 
explorer, and a man of unfailing tact and winning 
manners. Two or three years ago Mr. Musters returned 
from Bolivia, with which little-known country' he had 
made a thorough acquaintance, and had, we believe, col- 
lected material for an interesting work. He recently re- 
ceived the appointment of Consul at Mozambique, and 
was to have left this month for his post, from which, he 
was delighted to think, he would be able to do some valu- 
able exploring work in the African interior. By his death 
Her Majesty has lost a faithful and able servant, and 
science an eager explorer. Musters was loved by every' 
one who had the pleasure of his acquaintance. 

The prosecution of marine surveys on the coasts of 
India has been for a long time much hampered by the 
want of a proper surveying steamer, and we arc glad to 
learn from a Bombay paper that a new vessel — the Inves- 
iigaior — has just been launched, which will supply the 
defect. The steamer is well provided with all the neces- 
sary appliances for chart-making, deep-sea sounding, &c. 

The November number of the Bulletin of the French 
'Geo^aphical Society contains Dr. Jules Crevaux’s account 
of his exploration in the interior of French Guiana in 
1877. Dr. Crevaux, with little assistance and in the face 
of not a few difficulties, ascended the River Maroni, and 
striking the River Vary, traced its course to its junction 
with the Amazon. The two main results of his journey 
are the crossing for the first time of the Tumuc-Humac 
chain at the level of the sources of tlie Maroni, and the 
discovery and complete delineation of the Vary, an im- 
portant affluent of the Amazon. The Maroni he de- 
scribes as a fine river of about 140 leagues in length, with 
a breadth of 1,200 to 1,500 metres at 20 leagues above its 
mouth, and from 400 to 500 at 90 leagues. The River 
Vary, Dr. Crevaux considers as more important than the 
Maroni ; it is 150 leagues long, and both rivers are much 
obstructed by falls and cataracts. Dr. Crevaux gives 
some very useful notes on the forests of Guiana and the 
different species of trees which they contain. The highest 
summits of the Tumuc-Humac range do not exceed 400 
metres above sea-level. In summing up his observa- 
tions on the geology of the region traversed, he says that 
all the formations met with from the mouth of the Maroni 
to that of the Vary have an ancient physiognomy. They 
are mainly composed of schistose rocks which may be 
divided into three systems, which are, in order of age— 
f. The gneiss of the mouth of the Maroni. 2. The schists 
and mica schists of the middle course of the river. 3. The 
ferruginous schists and quartzites of the Man- Bari and 
the Vary ; these latter are very wide-spread. All these 
are frequently traversed by granites and trachytes. 

The possibility of water communication between the 
Obi and the Yenissei seems to be more and more con- 
firmed by further explorations. Baron Aminoff, after 
having explored the water-parting between these rivers, 
arrives at the conclusion that the hydraulic works which 
would be necessary for the construction of a canal with 
sluices would not present serious difficulties. The canal 
would be very short, and the marshes at the sources of 
fhe Kas and Yazevaya rivers afford a sufficient amount 
of water. 

The of January 22 says it learns that authentic 
intelligence respecting Prof. Nordenskjold's Arctic 
■expedition has been received from Baron Frederichs, 
Governor-General of Eastern Siberia. According to 
these advices the steamer Vega is ice-bound forty miles 
from East Cape* The authorities at Jakutsk have been 
instructed to infomt the natives of the dangerous position 
of the steamer, and to issue a general summons to the 
people to render assistance to the expedition. At the 
same time a special expedition has been organised which 
will attempt to reach the Vega by a journey over the ice 


with the aid of reindeers or dogs. Herr Sibiriakoff has 
telegraphed to Baron Frederichs, asking him to send a 
party to the assistance of the Swedish Expedition. He 
has received a l^^tter from Dr. Lindemann, of Bremen, in 
which the former says that at the coast where the Vega 
is believed to be lying there is a large native village, and 
from this village the nearest post of white merchants is 
distant only about 200 English miles, which may be tra- 
versed in winter in three or four days. 

A report has been received of a journey by Mr. Baber 
in the north-west of the Chinese province of Szuchuen. 
The original intention was to examine, between Suchow 
and Kiating, the River Tatu, which falls into the Yangtze- 
Kiang, and then to cross the mountains from Kiating to 
Fu-lin in long. 103®. At Fu-lin, however, Mr. Baber was 
induced to extend his exertions into the country further 
west, and he travelled onwards to a place called Tzu-Tati, 
the head-quaiters of a Sifan chief. Here he heard of the 
existence of a mountain path to Ta-chien-lu, the French 
missionary station lying nearest to Tibet. After travelling 
three days through pine forests, the mountain range was 
crossed by a snowy pass, and on the northern slope ys^s 
were found grazing, and many slates, inscribed with 
Sanskrit characters, were noticed. The appearance and 
language of the people also pointed to the fact that 
though Tibet proper is many hundred miles west of this 
point, yet tribes of the Tibetan race and language extend 
up to the banks of the Tatu River. This confirms the 
views already expressed by Mr. T. T. Cooper and other 
travellers. 

The Japan Gazette translates an article of some 
interest from the Osaka AHpJo^ on the subject of 
Japanese relations with Corea. After commenting on 
the progress made by Japan during the past few years, 
the writer remarks that “ the Corcans, on the contrary, 
obstinately cling to the customs of Gio, Wu, and Shin, 
three Chinese sages who lived 3,000 years ago, and they 
believe their country is a part of Paradise, next in rank 
to China, and that western countries are inhabited by 
barbarians and savages.” , 

Count Wilczek and Lieut. Weyprecht intend to visit 
the northern coast of Novaya Zemlya in the course of 
this year, and will remain at that station for a twelve- 
month in order to make a series ot exact magnetic, 
electric, hydrographical, and meteorological observa- 
tions. The cost of the expedition will be defrayed b\ 
Count Wilczek himself. 


OUR ASTRONOMICAL COLUMN 

The Variaijle-Si.^R Algol. — Considering the long 
period during which this star has been under observation, 
and the many investigations which have been made with 
the view to reduce its tiuctuations of light within some 
law, much interest attaches to a remark by Prof. 
Winnecke that the times of minima of Algol in the last 
year have fallen about one hour earlier than those 
assigned in the ephemerides of variables published by 
the Astronofnische Gesellschaft, Dr. Julius Schmidt, 
director of the Observatory at Athens, to whom we owe 
the greater number of recent observations on this star, 
has not yet made knovim his results for 1878, but we have 
his determinations of the times of 7 ninima in 1875-76-77. 
For comparison with them we may take the last formula 
given by Prof. Schonfeld in his second catalogue of the 
variable stars, which appeared in 1875, viz., for Paris 
mean time 

Min, ... 1869, Nov. 9, 3h. 39m. 34s. + 2d. 2oh. 48111. 

The following are the differences from the observed 
times of minima^ during the last six months of each year, 
wherein the obsen ations are most numerous : — 
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These figures appear to indicate that, a perturbation of 
the period is taking place, which of late has increased 
the differences between observation and calculation at 
the rate of about twenty-two minutes annually ; the star 
is evidently one which deserves close attention at the 
hands of those observers who arc following up the 
variables. With reference to previous observations of 
Algol and results derived from them, the reader will best 
consult Argelandcr in the seventh volume of the Bonn 
observations, and Schonfeld in V icrteljahrsschriji der 
astronomischen Cesellschaft^ vi. p. 60. 

The Reappearance of Brorsf.n’s Comet.— It is 
notified that M. Tempel, director of the observatory at 
Arcetri, Florence, detected the short-period comet of 
Brorsen on January 14, in a position north following the 
nebula No. 4900 of Sir John HerscheFs General Cata- 
logue. The ephemeris by Dr, Schulze, of Dobein, who 
has carried on the calculation of the perturbations from 
the last appearance of the comet in 1873 to the present 
year, does not commence until February 19, so that it 
appears to have occurred to M. Tempel that, with his 
advantages of climate and optical means, there was a 
possibility of an earlier observation of the comet, and he 
has taken steps to that effect accordingly. Dr. Schulze's 
elements for 1879 for the place of the comet on 
January 14, at 6h. M.T. at Florence, R.A. 23h. lom. 38s., 
N.P.D. 1 1 8" 57', which is north — following the nebula 
named, so that there is no reason to doubt that the 
object observed, which is described as small, but brighter 
than the nebula (one of Sir W. HerscheFs second class)’ 
is really Brorsen' s comet. In this case, however, M. 
Tempel has succeeded in observing the comet, when, 
according to theory, it possessed a much less intensity of 
light than at any previous observation. At the time of 
his observation it would be distant from the sun 1 *42, 
and from the earth 1*915, whence the theoretical intensity 

of light, represented by ^ . is 0*135; the smallest 

value with which it had previously been observed corre- 
sponded to the last glimpse of the comet at Berlin on 
June 22, i 857> o*337« Dr. Schulze’s ephemeris will 

be found in No. 2220 of Astronomische Nachrichten, 
commencing, as we hav'e said, on February 19. On 
February 7 the comet’s position at 6h. G. M.T. is in 
23h. 59’9ttt., N.P.D. 109° 42', and on February ii 
at the same hour, in R.A. oh. 9*901., N.P.D. 107'’ 46'. 


SUN-SPOTS AND THE NILE 

r^N the 2ist instant Mr. Francis Cobb read a paper 
on the financial and economical condition of 
Egypt) at the Society of Arts, in which he of course re- 
ferred to the periodical rise of the Nile, and spoke of the 
desirability of discovering some system in the variations 
or this nse. Mr. Cobb, in considering this subject, has 
®^turally drawn to an examination of the sun-spot 
penod, and has attempted to discover if any relation 
exists between this period and the variations in the rise 


of the river. The period of Mr. Cobb’s examination 
extends from 1866 to 1878, and as might have been 
expected, he finds no relation whatever between any 
sun-spot maxima and minima, and the maxima and 
minima of the Nile floods. The years 1866-67 were 
sun-spot minima ; the rise of the Nile in these years was 
28^ and 24i feet respectively ; 1872 was a maximum sun- 
spot year, and the rise of the Nile was 25 J feet ; 1877 a 
minimum sun-spot year, with 18 feet rise in the river ; last 
year the rise was 30 feet. As some of the speakers in 
the discussion remarked, there is at present a desire to find 
relations between the stupendous cosmical phenomenon 
of sun-spots, and terrestrial occurrences, without consider- 
ing local peculiarities. We do not know what might be 
the result if the records of Nile floods for a century were 
obtainable, and were compared with the various sun-spot 
periods during that time ; but we should say beforehand 
that in considering so literally narrow an occurrence as 
the rise of the Nile, many local considerations would have 
to be taken into account. 

'Ut is impossible to say,” Mr. Cobb went on, “that 
the rule, maximum spots, maximum rainfall, applies to 
Egypt. The cause of the irregularities of the N ile must 
clearly be looked for locally, the Blue Nile and Nyanza 
lakes having probably more to do with the matter than 
sun-spots. The telegraph, combined with a vigilant 
series of the operations of the Upper Nile, especially at 
the confluence of the Blue Nile, will prove more reliable 
for the protection of Egypt another year than any calcu- 
lations based upon solar physics.’ * 

We fear Mr. Cobb has but a vague idea of the applica- 
tion of solar physics to meteorology and other terrestrial 
phenomena. A perusal of the many letters which appear 
in Nature from our Indian meteorologists, will snow 
that without a careful consideration of local and regional 
conditions no deduction draw'n from sun-spot periods per 
se arc of much value. 

In the discussion which followed Dr. Mann endeavoured 
to draw the attention of the meeting to the science of the 
subject. While he apparently endorsed Mr. Cobb’s opinion 
that the spots on the sun would not be found to have any 
direct relation to the high and low N iles, he thought it would 
be perhaps as well to state exactly how this matter stood. 
The last development of the search after sun-spot influence, 
Dr. Mann said, took the form of the discovery that the con- 
stantly recurring financial crises in this country were due 
to the sun-spots ; and he should like to point out what 
really was the influence of the sun upon the great physical 
changes going on in the world. There was no doubt that 
the presence of sun-spots had relation to the amount of 
force and energy issuing from the sun, and that when 
spots were abundant more solar energy was thrown out 
into space. When that was the case, the earth shared 
with all the other orbs in getting some increased force 
from the sun. There was no doubt either that movement 
of every kind on the earth was dependent on solar 
action ; and when increased energy was thrown out from 
the sun it told immediately on the water of the earth, and 
raised more of it into the sky in the form of vapour. But 
this did not mean that there would be an increased rain- 
fall in one particular spot, but only that, being more 
vapour, there would be a greater rainfall over the whole 
earth. In a case like Egypt, the amount of rainfall was 
due to the presence or absence of an ocean wind blowing 
over the high grounds of Abyssinia. Therefore, though 
no doubt the sun-spots had to do with the total rainfall, 
they had not necessarily anything to do with the local 
rainfall in one particular country like Egypt. 

Dr. Mann explained that in these remarks he did not 
intend to imply that there was not a periodicity and regu- 
lar order of some kind in social conditions and events 
which were connected with the requirements of finance,, 
crisis, and things of that kind. He was quite satisfied 
that there was. But he thought there was too great aa 
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inclination to refer locally restricted events to large 
general causes. 

Mr. Hyde Clarke, who was in the chair, drew attention 
to the fact that it was by a paper of his thirty years ago I 
that public attention was first directed in what he might 
term a scientific form to this periodicity. Prof. Stanley 
Jevons, who was the great advocate for the application of 
the sun-spot theory to commercial crises, had reproduced 
the statements he made thirty years ago, and thus fresh 
attention had been called to them. For his part, he was 
no advocate for what was called the sun-spot theory, for 
he believed the sun-spots had no direct bearing on the 
periodicity of commercial crises, or upon the height of the 
Nile ; but as what Dr. Mann had said might appear to 
throw discredit on the periodicity of crises, he would 
briefly revert to the facts to which he had formerly called 
attention. He had then gone through the corn harvests, 
as shown by the prices in England for the last 400 years, 
for which data could be obtained, and his observations, 
which had since been repeated by Prof. Jevons, gave a 
series of facts over six centuries, showing that there was 
a periodicity in the crops, and consequently in the com- 
mercial phenomena dependent on them, of somewhere 
about ten years. Prof. Jevons had fastened on to that 
one fact, but had not referred to other observations he 
had made, which gave the clue to the question Mr. Cobb 
had raised, whether it was possible to predict these 
periods. There was certainly, in a long period, a 
periodicity of about ten years, and if you laid out a dia- 
gram you would find this plainly shown, but yet in some 
places the lines of dearth or plenty would seem to come 
in the wrong place, and no one has yet been able to hit 
on the true law. He had stated that, as far as he could 
discover from the facts before him, there were, besides 
the periods of ten years, other periods of about twenty- 
six years, and likewise a period of about 104 years, and 
the opinion he formed was that these longer periods inter- 
fered with the shorter ones, and prevented any absolute 
calculation as to the future. At the same time the ob- 
servation of these phenomena was not by any means an 
idle matter ; there was this practical lesson to be drawn 
from it, that in periods of prosperity we must look forward 
to a period of adversity and prepare for it. Therefore 
the observation of Governments, and of the commercial 
community and financial institutions should be directed 
to these great phenomena of nature, which, after all, did 
govern the individual operations of man. 

And this is all we contend for. That there is a con- 
nection between certain well-known cosmical phenomena, 
centring in the sun-spot period, is admitted by all whose 
researches give them a right to pronounce an opinion on 
the subject. What is the exact nature of this connection 
has yet to be discovered, though that wc are on the road 
to it every careful reader of Nature must admit. The 
immense social and economical results depending on the 
definite ascertainment of this connection make it the 
boLinden duty and the interest of civilised Governments to 
do all in their power to further research in this direction, 
and we have no doubt that when the full truth is known 
it will be found that even the apparently capricious N ilc 
is obedient to influences that may be regarded as ulti- 
mately cosmical. 


MOTES 

"We are pleased to see a suggestion in the Midland Counties 
Herald that in cohsiclering the arrangements for the restoration 
of the Reference Library, recently almost destroyed by fire, the 
authorities will not miss the opportunity they now have of sup- 
plying an omission in the public institutions of Birmingham, by 
organising a Natural Ili.story Museum, of equal value witli the 
Reference Library which they are doing their best to restore. 
We heartily endorse this suggestion, and indeed it seems strange 


that so energetic and intelligent a town as Birmingham, with one 
of our most enterprising Natural History Societies in its midst, 
should not have had such an institution long ago. We are sure 
the matter only needs to be properly brought before the authori- 
ties and the citiz^s to have the blank speedily and properly 
filled up. 

Mr. John Sadler, so long assistant to Prof. Balfour, has 
been appointed to succeed the late Mr. McNab as curator of the 
Royal Botanic Gardens, Edinburgh. 

It is expected that Russian Turkestan will be very well repre- 
sented at the anthropological exhibition which will be opened 
next summer at Moscow. We may already mention a very interest- 
ing collection of some dozens of skulls, found at Samarkand and 
belonging to a very remote epoch. A collection of dresses and 
implements of the inhabitants of the Zarafishan valley will be 
accompanied by a collection of ethnographic photographs ; and 
among the inhabitants of this valley, the photographs and the 
skulls from the Galchi tribe will probably draw the special atten- 
tion of the scientific w'orld. This tribe, which lives in the clefts 
of the Hindu-Kush at the sources of ZaraLhan river, differs from 
all other Central Asian tribes, and is said to be the remnant of 
the army of Alexander the Great ; indeed, its features are like 
those of the Greeks ; but the tribe remains almost quite unex- 
plored, because of their wildness and the insecurity of travel in 
those regions. Altogether, the Zarafshan district sends to the 
exhibition plenty of very valuable anthropological and ethnogra. 
phical materials. 

The unveiling of the Humboldt monument in Tower Grave 
Park, St. I.oiiis, U.S., took place on December 24 Ia^t. I'lie 
monument, as our readers will remember, is cast in bronze ami 
executed after the design of the eminent German sculptor, Ilerr 
Ferdinand von Miller. 

The Berlin Humboldt Academy, founded by the ScientiOc 
Central Union of that city, was inaugurated 011 January 13 last. 

The competitive examinati )n held at the Paris Conservatoire 
des Arts ct Metiers for the appointment of a Professor of Physic- 
and Meteorology to the National School of Agriculture is sakl 
to have been very brilliant. It has ended by the ai>pointment of 
M. Duclaux, Professor to the Faculty of Lyons, who was trained 
by M. P.asteur. 

The Times Paris Correspondent telegraphs on January 24 that 
the eruption of mud at the foot of Mount Etna was still going 
on, but w ith varying intensity. For two days after the earth- 
quake of the 24th ult. it w'as considerably stiuiulated, but it has 
since slackened, and the mud is more w'atery. An area of 7,000 
square metres is already covered. 

A CORRESPONDENT of the Colonies and Indiat writing from 
Wellington, New Zealand, on December 7, says that a most 
im]X)rtant discovery of graphite has Just been made in the 
back portion of the province. The Colonial laboratory hds 
received sjiecimens from boulders found in a creek, and these 
l>rovc to be the purest and most compact samples yet discovered 
in the Colonies. The value of the discovery is enhanced by the 
fact that the existence of coal in immediate proximity is thus 
indicated. In another spot, betw'een Westport and Kcefton, an 
extensive limestone cave has been discovered, and it is stated 
that it is traversed by a creek yielding good payable gold. The 
Geological Survey is being steadily pushed on, and Dr. Hector 
is now attempting to work his way to Waikato, in order to 
gather information as to the geology of that hitherto unexplored 
region. 

Messrs. Lechertier, Barbe, and Co., of Regent Street, have 
sent us a wonderful shilling moist colour-box, which, in utility 
and the quality of the colours, surpasses anything w e have seen. 
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tt is of jipanned tin, c»n be put in the pocket, has eveiy convwi. 
jnce for immediate use, and is altogether excellent and astonish- 
ngly cheap. It is a pity that students of science generally don’t 
^now how to use colours to give clearness to Aeir note-books 
and diagrams. 

Mr. Bryce Wright has just issued a catalogue of his exten- 
jive mineralogical, geological, conchological, and archmological 
jpecimens and collections, with several well-executed illustra- 
:ions. Those interested in the subjects mentioned would do well 
to obtain a copy of the Catalogue. 

Mr. Gower, an American, who has lectured in America with 
Mr. Bell on the telephone, has realised an interesting improve- 
ment on Bell’s instrument. The new telephone differs mainly 
in the form of the magnet, which has been calculated so pre- 
cisely that the sounds can be heard at any distance from the 
speaker in a large room. Tlie telephonic current is so powerful 
that the contact of a magnet can be worked by it, and a signal 
given in a central telephonic office. 

IIerr Petzold, of Vienna, sends us several specimens of 
insects preserved apparently in Canada balsam and mounted on 
microscopic slides, which surpass in several respects anything of 
the kind we have seen. Herr Petzold informs us that for year^ 
he has been working to devise some means of preserving insects 
and other small animals in such a way as to prevent their being 
injured by accident or by any of the numerous enemic'* of 
museum collections. By a process of mummification, and in- 
closure in a transparent material he seems to us to have succeeded. 
The specimens sent can be clearly seen, are natural and life- 
like in appearance, and completely protected from all atmospheric 
influences. 

The fall of sleet which occurred in Central France on 
January 23 was so terrific that an iinnicnsc number of large 
branches were broken by the ^\ eight of icicles adhering to the 
leaves. Almost all telegraphic communication betvAcen Paris 
and Central or Southern France was interrujUed by the breaking 
of the telegraphic wires. The messages from Paris to Mar* 
seilles were sent vid London, Lisbon, and Malta. This state of 
things, which had been anticipated by Ehctrkite^ raised a 
number of angry remarks from the princijul paper.s. It is very 
likely that the German system of entombing the wires of the 
large lines will be resorted to, and special credits asked from the 
Chamber of Deputies next session. 

liiE Postal Microscopical Society is not, as its name w'ould 
seem to imply, a Microscopical Society for Post Office official, 

It embraces a much wider constituency, being commensurate 
(potentially) with the area of the kingdom embraced l>y our 
postal service. It is, in .short, an association for the distribution 
by post of microscopical slides among its members, w'ith facilities 
for these members making remarks on the slides they receive. 
From the Report of the fifth annual meeting ^ve see the Society 
has many members over England, that the organisation is 
excellent, and w'orks well. Several improvements arc contem- 
plated in the sphere of this Society, In consequence of a number 
of medical men having recently joined the Society, it has been 
arranged to circulate a special series of histo- and pathological 
slides. These special slides will circulate almost exclusively 
amongst the medical members, in addition to the usual fort- 
nightly box of slides which goes the whole circuit of the Society, 
whether members are medical or otlierwise. It is also proposed 
at the request of many members, to circulate a series of slides 
aevoted to botanical subjects ; these, after going the round of the 
contributors, it is proposed should go the whole circuit of the 
members. Those desiring to join the Society should apply to 
Mr Alfred Allen, i, Cambridge Place, Bath. 


An occasional correspondent of the Daily Press of Hongkong, 

gives a somewhat melancholy account of the condition of affairs 
in Formosa, where it was hoped that the Chinese were showing 
signs of progress. The Woosung Railway plant, he says, 
continues to generate rust, the dredger so urgently needed has not 
been ordered, and the scheme for introducing Swatow coolie 
emigrants has fallen through. The accounts of the Kelung 
Colliery are not hopeful, sickness having prostrated Euroj^ean 
and native miners alike ; in the petroleum region, too, all the 
members of the exploring party are reported to be laid up with 
fever. What is worse, however, in that quarter, is, the boring rod 
has snapped low down, and the American exjierts are said to 
have spent three w eeks in a vain endeavour to connect it again. 
The only favourable item of new .s is that there is every prospect 
of a large sugar- crop in the south of the island. 

A CONTE VPORARV ill China states that petroleum is obtain- 
able at several places in both North and South P'ormosa, 
Some time back a large spring was discovered in the hills to the 
sDuth-ea'^t of the Port of Owlan, in about 24° 30' N, lat. and 
12 1® E. long. The principal spring is situated close to the 
Owlan River, at the foot of a hill. At certain times of the year 
the river overflows into this spring, and the oil is carried away 
dowm the stream. When the discovery of this w'ell was made, 
the oil could be tasted in the water some distance off. On ex- 
ploring the hills behind the spring, large fire -holes were found, 
and a small spring w'as met with on the top of a high hill. The 
lofty ranges of hills to the east of the petroleum valley have 
been explored to some extent, and in almost every range were 
found evidences of the existence of coal, but none of the veins 
or seams are being worked. 

• We have received the first two numbers of the Italian La 
Natural a w eekly scientific journal, w'hich w'C understand is the 
new form of II Eldtricita^ founded some time since. La Natura 
is mainly devoted to the physical fcicnces, and, judging from the 
fir-.! two numbers, is likely to take a creditable place among its 
scientific contemporaries. In the first number Prof. Schiaparelli 
viitcs on the J’erturbations communicated by Jupiter to Brorsen’s 
comet in 1872, and in the second number on Recent Researches 
on the Topography and Physical Constitution of the Moon. 
There are several other good papers relating both to Italian and 
to foreign science. 

Kevuc d'' Hygiene ct dc Police Sanitaire is the title of a new 
sanitary monthly edited by Prof, E. ValUu and published by 
I Masson of Paris. 

The Annuaire of the Bureau des Longitudes for 1879 con- 
tains as usual a great mass of useful and well-digested informa- 
ion. It contains an interesting paper by Dr. Janssen on Recent 
Advances in Solar Physics. 

^^'E arc glad to learn from the Royal Gazette of British 
Iiiiana that a Bird Ordinance has been promulgated in that 
colony, w'hich is likely to prevent the stamping out of birds 
whose feathers are so eagerly sought after by ladies to add to 
.heir charms. 

""We have received the first number of the Revue Mycologique^ a 
hrec- w eekly journal devoted to the subject of fungi, and edited 
>y M. C. Roumegufcre. The Paris publishers are Baillicre and 
Sons. 

In the course of a recent excavation for a railw ay from Persan 
:o Neuilly-cn-Thelle, in the north of France, a field has been 
!Ut, which contains numerous sepultures, and vNas probably used 
as a cemetery at some early period. Nearly all the tombs (M. 
Millet tells us, in La Nature) are of hard stone and composed of 
wo pieces (exceptionally three), with transverse joints, and the 
tover generally a single piece. One tomb is made of plaster. 
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Various objects have been met with, arms and armour, vases, 
ceramics, &c., and in one tomb, it is said, a warrior has 
been discovered fully equipped, and in such preservation that 
the beard was intact, M. Millet recalls the fact that in the 
invasion of Gaul by Julius Caesar, there was a camp of great 
importance on the plateau above Gouvieux, some ten kilom. from 
the place of excavation, and on the route from Chantilly to 
Fersan ; the place is still known as Caesar’s Camp. Numerous 
battles took place in the valley of the Oise, as is attested by the 
medals, coins, &c,, often found by farmers in that region. One 
of these combats was so murderous that the place where it was 
probably fought bears the name oi Pres de tuerie; it is at the foot 
of Beaumont*sur*Oise. The excavations referred to are still in 
progress, and will doubtless be w'atched with interest. 

The annual general meeting of the Manchester Field Natu- 
ralists’ and Archeologists’ Society was held on the 2 1st inst., 
Mr. John Angell, F.C.S., vice-president, in the chair. Mr. 
Alfred Griffiths, secretary, read the report for the past year, 
which stated that 1878 had been devoted to the aims of the 
Society, with an average success. Mr. Angell gave an address 
on the science of 1878, in which he reviewed, in an intelligent 
and appreciative manner, some of the main scientific points of 
interest during the past year. 

The Geological “ Landesanstalt ” and Mining Academy at 
Berlin has recently been considerably enlarged. The institution 
has moved into new buildings which have just been completed, 
and which contain a rich collection of maps, minerals, rods, 
fossils, &c., besides a large library and laboratories for geological, 
analytical, metallurgical, and technological work. 

The existence of a subterranean oak forest in the neighbour- 
hood of Rotenburg, Prussia, was proved last summer by the 
State geologist of that district, IV. Moesta, of Marburg. The 
investigations of this gentleman have show-n that in the plain 
of the Fulda valley an oak forest lies buried at a depth of 
some two or three metres, the origin of which dates back to 
the tertiary period perhaps, and of which the river Fulda 
has laid bare many traces by erosion. The wood of the 
oak trees thus brought to light has, by the long action of the 
water been stained quite black, but still retains considerable 
firmness. The size of the trees is very considerable, and it 
remains yet to be proved whether they belong to the same family 
as the oaks now existing. 

A German paper states that a descendant of the great 
Copernicus is living now at a small town of Posen, exercising 
the calling of shoemaker. It is known that Copernicus was a 
canon of the chapter of Frauenburg, and must be supposed to 
have died without leaving any issue. It has been said that his 
true son was Kepler, and that in his turn Kepler was the scien- 
tific father of Newton. 

The additions to the Zoological Society’s Gardens during the 
past week include an Entellus Monkey {Semnopithecus entdlus) 
from India, presented by Mr. J. Mills, R.H.A. ; two Prairie 
Marmots {Cynomys ludovicianus) from North America, pre- 
sented by Miss Agneta 13. Dykes ; four Common Gulls {Larus 
cana), a Common Widgeon {Mareea penelope), four Grey Plovers 
{Sguatareola helvctica), three Knots ( Tringa canutus), a Dunlin 
{Tringa cinclui)^ European, presented by Mr. F. Cresswell ; a 
Blue and Yellow Macaw {Ara ararauna) from South America, 
presented by F. G. J. Lillingston, Lieut. K.N. ; two Coypu 
Rats {J^yopotamus coypu)^ a Brown Coati {Nasua nasica)^ a 
Chilian Sea Eagle {GeranoaHus melanoleucus\ a Dinca Finch 
\Pinca grisea), two Saira Tanagers {Pyranga 5 aira\ two Dark 
Green Maize Eaters iJPseudoleistcs virescens), two Blue-bearded 
Jays {Cyanocorax cyanopo^n) from Buenos Ayres, two Garden’s 
Night Herons {Nycticorax gardtni)^ an Ariel Toucan {Ram- 
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phastos ariel)f a White-bellied Thrush {Turdus albiventris) from 
Bahia, a Great Frigate Bird [Fregata aquila) from Pernambuco, 
a Brazilian Blue Gro.sbeak (Guiraca cyanea) from Mexico, pur- 
chased; tyro Ceng's OcioeLons{Octodon€umingi) from Chilv 
deposited. 


EARLY EXPERIMENTS ON THE CONDUC- 
TION OF ELECTRICITY BY SUBMARINE 
WIRES FOR ILLUMINATING DISTANT 
PLACES AND PROPOSALS FOR THE DIVI- 
SION OF THE LIGHT INTO SEPARATE 
LIGHTS 

T DO not profess to be acquainted with the means which have 
been recently employed for conveying electricity to illuminate 
places at a distance or for sub-dividing the electric light, nor is 
it with the slightest wish to derogate from the merit of recent 
inventors that I now submit a few facts as to earlier labours in 
the same field which may perhaps be interesting to the readers 
of Nature. 

So far as I know, the first .suggestion of communicating elec- 
tricity for lighting purposes to distant places was in the fourth 
volume of the Trans, Roy. Scott. Soc. of Arts, vol. iv., 1854. 
In describing the apparent light on a sunken reef in the sea at 
the entrance of Stornoway Loch, which was lighted in 1851, I 
stated that “it occurred to me that in some cases gas-pipes 
might be laid or even submarine wires^ so as to illuminate a 
lantern placed on a beacon or buoyP 1 did not, however, con 
sidcr it safe, “at least in the present state of our knowledge,’’ 
to adopt either of the-e plans ; but gave the preference to an 
apparent light illuminated by a beam of rays projected from a 
lens placed on the shore at a distance of 530 feet from the sunk 
rock, which plan has been in use since 1851. 

In 1852, and therefore not long after the erection of tht- 
Stornoway light. Admiral Sheriiigham used electricity for pro- 
ducing heat for the purpose of igniting gas at a buoy. 

My friend, Mr. Alan Brebner, C.L., suggested, as referred to 
in Messrs. Stevenson’s Report on the electric light in 1865, that 
the lighthouses of Scotland might be illuminated from one great 
central station. 

In 1865 I made experiments for the Commissioners of Northern 
Lighlhou.ses with the sanction of the Board of Trade, on lighting 
beacons by submarine wires, and on the suggestion of my friend, 
Prof. Swan, increased the fla.shes by combining a Leyden jar 
with an induction coil. On January 13, 1866, I communicated 
to the Secretary of the Roy. Scott. Society of Arts that the 
induction spark placed in the focus of lighthouse apparatus gave 
in all rcsi)ects satisfactory results at the distance or naif a mile, 
which, owing to intervening object.s, was the greatest distancf* 
from which it could be seen. The primary current was also 
kept for a week passing continuously night and day, through 
800 feet of wire without any .sensible waste of the platinum 
electrodes. I next attempted to pass the current through a cable 
under the sea, but without success, when Messrs. Stevenson 
applied to Dr. Siemens for his assistance in the matter, and he 
recommended an electro-magnet on the beacon with a contact 
lever actuated by the armature of the electro -magnet in the 
manner of a Neft’s hammer. The luminous effect was increased 
by the deflagration of mercury. This plan, as tried at Grantou 
Harbour, was quite succe.'.sful ; but the products of combustion 
were deposited on the optical apparatus, and some mechanical 
difficulties interfered with its continuous working. 

Being thus thrown ];ack on the old plan of the induction spark, 
I was enabled to overcome the difficulties by the following expe- 
dients : — Mr. Brebner suggested placing the induction coils with 
condensers close to the optical apparatus on the beacon and the 
battery and contact breaker on the shore, so as to pass only the 
primary current through the cable. Mr. Hart, electrician, also 
designed an improved break for the purpose, and Prof. Tail 
recommended the enlargement of the earth terminals. By these 
arrangements the current was passed successfully under the sea, 
ITie experiment was repeated at Granton, at the request of the 
Trinity House of London, in presence of Captains Fenwick and 
Nisbet, and Mr. Douglass, the engineer, accompanied by Mt. 
Fairer and Mr, Shaw Lefevre of the Board of Trade.^ The 
distance between the battery and break on Granton Pier and the 
induction coils and optical apparatus on Newhaven Pier is 

* “ Proposals for the Illumination of Beacons and Buoys,** by T. Steven- 
son, p. 14 . (Edinburgh: A. and C Black, 1870.) 
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upwards of half a mile, but the actual length of wire which was 
submerged, and through which the current passed, was upwards 
of a mile. The spark was about J inch in length, bluish white 
in colour, and very striking and interesting in^elTect. It was 
placed in the focus of a holophotaliscd parabolic reflector. 

At the same time in order to ascertain if by means of a single 
battery under the charge of one keeper a succession of flashes 
could be produced and a string of isolated dangers illuminated, 
the light was sub-divided first into two separate flashes and 
afterwards into six different sparks. The separate lights wtvt 
quite satisfactory, though they were not as might have been ex- 
pected of the same power as the original single one. But as the 
separate sparks were very close to each other this cannot, I pre- 
sume, be held to be a proper sub -division of the light. 

In 1867, at the British Association at Dundee, I suggested 
that the “ effect of the light might be also increased without using 
additional cells if the same current could be again utilised so as 
to generate a second spark in the same focus. This was pro- 
posed to be done by ‘ using additional coils ’ for the same focus 
or separate sparks in the foci of separate reflectors.^ I also 
added that the “time is perhaps not far distant when the 
beacons and buoys in such a navigation as the entrance to Liver- 
pool may be lit up by submarine conduction from a central 
station on either shore, while the whole management may be 
trusted to the charge of one or two light -keepers.” * 

I may add that similar trials were made with Wilde’s electro- 
magnetic machine, which gave a light of much greater volume 
and power. The electrodes employed in all the-ic experiments 
were made of platinum, but several other metals were experi- 
mented with, and of all that were tried bismuth was found to 
give the brightest light. ^ 

A committee of the Scottish Society of Arts, consisting of Dr. 
Ferguson, convener. Dr. Lees, and the late Dr. Strethill Wright 
reported in the following terms: — “The peculiar character of 
the light, which is flickering, though continuous, is well marked 
and would be easily under.stood. So far as Mr. Stevenson^s 
experiments gj, they seem to prove the practicability of his pro- 
posal, and your committee do not anticipate any serious obstacle 
to Its realisation.” Thomas Stevknson 

Edinburgh ^ 


UNDERGROUND TEMPERA TORE ^ 


R. STAPFF has continued his observations of the tempera- 
ture in the St. Gothard Tunnel, and ha'» contributed to 
the Swiss Natural History Society a paper'* of fifty-sk quarto 
pages, embodying the results. 

The following is his description (pp. 26, 27), of the mode ot 
observing the temperature of the rocks in the tunnel • — 

“The exact determination of the temperature of the rocks in 
the tunnel formerly occasioned a notable expenditure of time and 
money. At first thermometers about a metre long (made by J. 
Goldschmid, of Zurich) were employed for this purpose ; their 
tubes being cemented into a wooden cylinder, so that only the 
bulb (surrounded by a perforated steel cap) projected below, and 
the scale (extending from 15° to 30* C.) above. Tallow w^as 
poured round the wooden cylinder, and the whole thermometer 
was then thrust into a bore-hole a metre deep, so that only the 
scale projected, from which readings M'ere taken from time to 
time until the temperature became constant. The final reading 
had to be corrected not only for rise of zero but also for the 
temperature of the quicksilver in the thermometer tube which 
extends from the opening to the bottom of the borc-hole. 
Another very notable correction w^as required for the more or less 
oblique position of the thermometer ; for the hydrostatic pres- 
sure of the quicksilver presses out the glass bulb so far that with- 
out change of temperature the long thermometer reads from o°'4 
to i®*o less in tljc vertical than in the horizontal position. 

“ After about from three to ten days, the reading of a ther- 
mometer luted into a bore-hole ceased to alter. 

“Separate trials with thermometers of similar construction, 
but different length, showed, moreover, that, after months, the 
temperature of the rock at about a metre deep was still un- 


* British Association Reports, 1867. a 

, .“Proposals fur the lUumination of Beacons and Buoys,” np. 14-15. 
(Edmburgh : A. and C. Black.) 

_ ^ Eleventh Report of the British Association Undererround Temperature 
Committee, by Prof. Everett. 

* “Studien Ober die Wilrmevertheilung im Gotthard,” t Theil. “Der 
jra^iaenschen naturforschenden GescUschaft xu ihrer sechsigsten Jahres- 
versammlungin Bex gewidmct,” von F. M. Stapff. Bern, 1877? 


changed. This is obviously owing to the small difference of 
temperature between the rock and tne surrounding air. 

“ From the observations at No. 8 and No. 15, in Table HI., 
it is seen that the temperature at the bottom of the bore-hole 
was sometimes a little lower and sometimes a little higher than 
nearer its mouth. 

“ This mode of ob3erving gave correct results, but was labo- 
rious and costly, not only on account of the necessity of making 
special bore-holes for the purpose, but because almost every 
experiment cost a thermometer. The projecting end was often 
maliciously broken off, and on account of the swelling of the 
wooden case it almost never happened that at the end of an 
experiment a thermometer was drawn out again uninjured. 

“ Hermann and Pfister remedied this latter evil by surrounding 
the thermometer-tube from the bulb to the scale, with a glass 
case, and this with a steel jacket. This arrangement, however, 
involves not only conduction through the steel, but also continual 
interchange of heat by currents of air in the glass case, from the 
mouth to the bottom of the hole. For these rea.sons the obser- 
vations made with these thermometers could not be employed 
without intricate corrections. 

“Later I tried a Thomson’s maximum thermometer,* kindly 
placed at my disposal by Prof. Everett, which (after previous 
strong cooling) was left for several days at the bottom of the 
bore-hole, closed air-tight. The results agreed w-ith those 
obtained by other methods ; but who can guarantee that the 
higher temperature prevailing in a newly-bored hole is always 
just so much depressed by the cold mass of the thermometer and 
its copper case, that the rock-temperature alone determines the 
final indication of the maximum thermometer ? 

“This consideration induced me to employ for rock-tempera- 
ture observations (and they also serve for air and water observa- 
tions), the above-mentioned short thermometers with insulated 
bulb.s, the first of which Prof. Everett caused to be made by 
Negretti and Zambra for this express purpose. These thermo- 
meters, inclosed in a metal box provided with a handle, are 
thrust to the bottom of the bore-hole, which is at least a metre 
deep, lo the handle is fastened a strong cord reaching to the 
mouth of the hole, by which it can be drawn out again at the 
end of the trial. The bore-hole, from the thermometer to the 
mouth, is stopped with greased rag or other similar material, as 
air-tight as possible. After two or three days, the thermometers 
have usually assumed the temperature of the surrounding rock, 
that is to say, their reading has ceased to alter. The insulation 
of the quicksilver prevents alterations during the drawing-out 
and reading of the thermometer. The correctness of the result 
is in 110 way prejudiced by sediment from the boring which may 
yet remain in the hole. The pouring in of some water may even 
be useful in accelerating the experiment. Wet bore-holes with 
standing-water are, however, to be avoided, because rock- 
temperature and water-temperature are not identical. 

“ In the manner last described, at every available opportunity, 
that is to say, when the work of the tunnel is from any cause 
compelled to cease for a few days, rock-temperature observa- 
tions are now instituted in bore-holes ready to our hand. The 
observations are simple, give exact results if taken with proper 
precaution and suflicient duration of the experiment, and cause 
no further expense, since the thermometers, being sunk in the 
rock, are secured against wanton injrry, and there are always 
bore-holes available.” 

Dr, Stapff further state.s by letter that the two original ther- 
mometers supplied by Negretti and Zambra having been broken, 
he has had others made, in which he has introduced the im- 
provement of hermetically sealing the outer glass cose, instead 
of closing it with a waxed cork, which gradually admitted 
moisture. 

In the Report for 1876 an account was given of the observa- 
tions of Herr Dunker in a bore about 4,000 feet deep at Speren- 
berg, and allusion was made to the undue weight which had 
been attached by some writers to the empirical formula in which 
Herr Dunker sums up his observations ; a formula which indi- 
cates a retarded rate of increase, and, if extended to greater 
depths, leads to the conclusion that the temperature reaches its 
maximum at the depth of about a mile. 

A discussion has oeen carried on in Germany on this subject,* 

' It was one of the protected Negretti maximum thermometers constructed 
for the Committee. ^ , 

* ® See papers by Mohr, Heinrich (two papers), Dunker, and Hottenroth, 
in the ” Neues Jahrbueh” for 1875, 1876, and 1877; by Brauns, in the 
” Zeitschrift far diegesammten Naturwissenschaften,” X874, p. 483; and by 
Mann, in the “Zeitschnft der Osterreichischenf GescUschaft fCir Meteoro- 
logie,** 1878. P- r 7 - 
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dliefly in the “ Neues Jalirbuch fiir Mincralo^ie,” &c., and the that the slow upward flow \\hich supplies the water for this' 
best authorities seem to be unanimous in rejecting the hypothesis gradual discharge is favourable to the accuracy of the observa* 
of a retarded rate of increase in the earth’s surface as unwar- lions (which have always been taken at the bottom), by checkins 
ranted, cither by the Sperenberg observations or any others, the tendency of r.he colder and heavier upper water to desoena ' 
Herr Dunkcr himself concurs in this opinion. Dr. Stapff also, and mix with the lower. As bearing on the subject of the dis- 
though some of his own empirical formulae indicate a retarded turbance of temperature by the stimng of the water in boring, 
rate of increase, writes to Prof. Everett in the following terms as well as by the generation of heat in the concussions of the 
“As to my formulas, 1 beg you to remember that they are not tool, it maybe mentioned that the last observation before the 
constructed for expressing laws of Nature. They simply are month’s interruption by the jamming of the tool was at 
made for facilitating the view over a heap of figures and data of 886 feet, and the first obser\^ation after the extraction of the tool 
observation. And generally I beg you to be sure that those was sy-'O, at 898 *6 feet, the former being on May 20, and the 
formulas, in my mind, cannot express any law for the increase latter on July i. The smallness of the difference between these 
of warmth at greater depths than those in which the tunnel two temperatures seems to indicate smallness of disturbance by 
observations were made. The formulas give good means for the action of the tool. 

eliminating empirically some of the influences of the shape of j It appears from these various circumstances that the ob?erva> 
surface which occur in the profile of the mountain. ” | tions arc entitled to considerable ^\ eight, and that the rate of 

Mr. W. Galloway, one of II. M. Inspectors of Miiic^-, has increase of temperature dou in\ ards at laverpool is exceptionally 
taken observations in Fowler’s Colliery, Pontypridd, South | slow. It will be remembered that the rate found by Mr. Fair- 
Wales. The shaft is S46 feet deep, and the air current down it ' bairn, at Diikinfield Colliery, in the adjacent county (Cheshire), 
amoimls to between 20,000 and 30,000 cubic feet per minute. j was also veiy slow’, though not nearly so slow as that indicated 
In r)rder to determine the normal temperature of the coal, a I by these I.ivcrpool observations. — (See our Report in the 
hole I A inch in diameter was bored in the side of a narrow place volume for 1870). 

that was being rapidly driven in the solid coal. The hole was Mr. E. Wethered, of Weston, near Bath, has also commenced 
bored in the very face, to the depth of 4 feet. The thermo- observations in a colliery in that neighbourhood. Mr. J. Merri- 
mcLer (one of the committee’s slow-action non -registering inslru- vale, of Nedderton, near Morpeth, has received a thermometer 
ments) was placed at the inner end ; then a wooden cylinder of for observations in a colliery. Mr. J. T. Boot, of Huck- 
nearly the same diameter as the bore-hole, and 9 inches long, nail, near Mansfield, has received a second thermometer (in 
was pushed in until it came in contact with the copper case of ])Iace of a broken one) for observations in a deep bore, and 
the thermometer ; and lastly a wooden plug, wrapped round Mr. Rowland Gascoigne, of the same tow’n, has received one fot 
with cloth, was diiven firmly into the mouth of the hole. The a similar purpose. 

thermometer w-as at 58° F. when it was put into the hole, and ' In the clc\en years whicli have elapsed since the appointment 
after remaining there from 2 r.M. on August 25, 1876, to 3.45 ' of this Committee a large annnmt of useful work has been done, 
P.M. oil the following day, it stood at 62°*7. There was no * by methods of ob'crvation not requiring any elaborate 01 
water whatever in the hole, and the depth below’ the surface of 1 expensive appliances, or any sj)ecial training on the part of the 
the ground was 855 feet. observers. 

The circumstances of this observation seem to preclude any Two difficulties are encountered in investigating underground 
considerable disturbance of the normal temperature ; and com- temperature. We have to contrive instruments which shall 
bining it with the mean annual temperature at the surface, which 1 truly indicate the temperature at the point of observation, and 
is .said to be 51 "*5, we have an increas-e of ii°*2 F. in S55 fed ; we h.we further to insure that iIun temperature shall be the same 
which is at the rate of 1° F. for 76 feet, I at the time of observation as it was before the locality w’as arti- 

Two other observations were taken in other parts of the mine. ' ficially disturbed. 

They arc not directly available for the purposes of the Com- As regards the first of these difficulties the Committee havt* 
mittec, but were intended to test the influence of air-currents on been completely successful, and have largely increased the 
the temperature of the coal ; and they show variations of 2° or resources at the command of observers, 

3"» according to the season of the year. But in regard to the second difficulty the same amount of 

Observations are being taken for the Committee by Mr. G. F. success has not been attained. The circulation of water in bore- 
Deacon, Borough Engineer of Liverpool, in a bore which has holes and of air in mines are disturbing elements difficult to deal 
attained the depth of 1,004 feet, in connection with the with. Even such firm plugging as was employed to isolate por- 
Liverpool Waterworks at Bootle, tions of the water-column in the great bore al Sperenberg cannot 

The temperature at this depth is observation altogether remove the error arising from convective disturbance ; 

nearest the surface was at the depth of 226 feet, the temperature for the long-continued presence of water at a temperature dif- 
at this depth being 52°, We have here a difference of 6"*i. in ferent from that proper to the depth affects the temperature of 
778 feet, which is at the rate of i® for 128 feet, and the same | the surrounding rocks, and the temporary isolation of a short 
rate is approximately maintained throughout the de.scent. For ' column would not abolish this source of error, even if the plugs 
instance, at 750 feet, the temperature was 56®, which gives 1® themselves were impervious to conduction and convection, 
for 131 feet by comparison with the depth of 226 feet, and i® After the experience which has now been gained of rough and 
for 12 1 feet by comparison with the bottom. ready methods, it is time to consider the propriety of resorting 

The bore is 24 inches in diameter, and the observations were to a more special method, which has been more than once 
taken w ith a protected Phillips’s maximum thermometer every suggested, but has hitherto been postponed on account of the 
Monday morning. The operation of boring was continued up additional labour and skill which would be requisite for carrying 
to twelve o’clock on Saturday night, and was not resumed till it out. 

the temperature had been taken on the following Monday. The There can be no doubt that the surest way to bring any point 
time that the thermometer remained at the bottom was not less of a boring to its original temperature is to fill up the bore, and 

than a quarter of an hour, and was .sometimes half an hour. reduce it as nearly as possible to its original condition. Severid 

The rock-formation consists of the pebble bcd.s of the Bunter instruments have been contrived which, when buried in 

or lower trias, and most of it is described as hard, close-grained, earth, with wires coming from them to the surface, admit of 

and compact. The speed of boring is indicated by the dates of having their temperature observed by electrical means, 
the observations at 226 and 1,004 the former being One of these is Siemens’ resistance thermometer, another is 
November 12, 1877, and the latter August 12, 1878. A month Wheatstone’s telegraphic thermometer, of which a description 
was lost by the jamming of the drilling tool, in May and June, wdll be found in the Report of the Dundee Meeting of the 

1878, when a depth of about 890 feet had been attained. British Association ; another is Becquerel’s thermo-electric appa* 

The depth from the surface of the ground to the’surface of the ratus, w'hich has been employed by its inventor and his son and 
water in the bore has gradually decreased from 66 feet, when grandson for some forty years. It is described in the following 
the bore w^as at 318 feet, to 52 feet, when the bore was at Soo terms in the first Report of this Committee (1868) : — 
feet, and to 51 ‘i feet, at the present depth. It w^ould thus “ The thermo-electric method might also be followed with 
appear that the inflow of water from below has increased with great advantage. Two wires, one of iron and the other of 
the depth attained. There is a slow percolation from the upper copper, insulated by gutta-percha or some other covering, as id 
part of the water-column to an underground reservoir near at submarine cables, and connected at tKeir ends, might be I4 
hand, the top of the water-column being considerably higher down so as to bring their lower junction to the point where thd 
than the top of the water in the reservoir. Mr. Deacon remarks temperature is to be taken, their upper junction being immerse^ 
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in a basin of water, and the circuit completed through a galva- 
nometcr The temperature of the water in the basin might then 
he altered till the galvanometer gave zero indication.” 

Sir Wm. Thomson now adds the recommendation that, in 
carrying out this method, the two wires, each well covered with 
gutta-percha, should be twisted together ; that the wires should 
be stout and as homogeneous as possible throughout, and that a 
piece of stout copper tube should be attached to the lower junc- 
tion this tube being uncovered and in close contact with the 
earth all round, its purpose being to insure that the junction 
takes the proper temperature. 

It would probably be desirable, in filling up the bore, to mix 
clay with the original material to render it watertight, for it 
would be impossible to render the filling of the bore as compact 
as the surrounding rock. 

Several pairs of wires would be buried in the same bore, with 
their lower junctions at different careful ly-measured depths. 

The upper junctions would be kept in a room provided wdth a 
steady table for a mirror-galvanometer. 


THE RAINFALL OF THE WORLD^ 

I. 'T'lIK pamphlet referred to below embodies the outline of 
an attempt to bring into harmony the disconnected, 
and in some ca es apparently irreconcilable results that have 
hitherto attended comparisons of terrestrial rainfall and sun-spot 
variations. It relates, therefore, to the entire rainfall system of 
the globe. 

2. The plan by ^\hich it is thought this object will be best 
attained is one which divides the world into a number of rain- 
fall zones where either a priori considerations or actual expe- 
rience would lead us to expect typical changes in the eficcts of a 
recurring secular variation in solar ladiatcd heat upon the rAin- 
fall ; it Tieing immaterial as far as regards llic practical advan- 
tages secured by this method ct hycto -graphical subdivision, 
w’hether the solar radiation be ultimately found to vary directly 
or inversely with the sun-spots. 

3. The w’ay in which tyjiical changes may arise in different 
parts of the earth from the effects of an assumed recurring 
secular change in solar radiated heat, is shown by a reference to 
the general ‘•cheme of atmospheric circulation in conjunction 
w’ith the two leading factors of ^ai lability, vi/., reason and 
ialitudc. 

4. A consideration of those punt lead the author to divide 
the w'orld into five zones, which cithei ihcorctically might, or are 
actually know'll to, invohe '-01110 (jpical change in the secular 
variation of the lainfall either of one season or the whole year, 

5. Partly to illn -trate this mode of subdivision by applying a 
reasonable working liypotheus, and partly in the absence of 
absolutely conclusive evidence in its favour, by exhibiting the 
harmony of existing facts with the conditions Ihcorctically 
deduced from it, to promote its ultimate adoption, the tlieory 
of the inverse variation of solar radiated heat v\itli the snn-spois 
is assumed throughout. 

6. It is also shown in the Introduction that we have a good 
deal of evidence in favour of llic same theory, both d priori^ 
from a consideration of the principle of conservation of energy 
as applied to the sun, as w cll as indirect, from the results of 
therniometrical observations, 

7. In applying this hypothesis to determine the rainfall varia- 
tion, account is mainly taken of the direct relation betw'cen wdnd 
velocity and temperature, the secular changes in solar radiation 
being assumed to cause similar effective secular changes in the 
velocity of the larger atmospheric convection currents. 

8. An induction from Messrs. Ulanford and Eliot’s theory of 
cyclone-generation is then made use of, in combination with the 
preceding hypothesis, from which it aj^pears that while, owdng 
to the diminished solar temperature, evaporation might be 
lessened in the tropics at the epoch of maximum sun-spot, the 
diminished carrying pow'er of the w ind (by which the prevalence 
of cyclones at this epoch would be accounted for, according to 
Blanford and Eliot’s theory) might allow of greater precipitation 
near the place of evaporation, and therefore of a generally heavier 
rainfall in these regions. At the opposite epoch, on the other 
hand, the increased velocity of the wind would probably cause a 
wider distribution of tropical vapour, and therefore in combina- 
tion w’ith the direct effects of the assumed increase in solar 

Th6 Rainfall of the World in Connection with the Eleven-Year Period 
ot Su n-«pots. With an Introduction and Appendix. By E. D. Archibald, 
jr^ttor of Mathematics in the Patna College. (Calcutta and London; 
Thacker and Co. 1878.) 


radiation at the* same epoch give rise to a deficiency of rain in 
parts, more especially those in which the local condiiions 
normally tend to produce aridity. 

9. These hypothetical re.sults are then shown to approxi- 
mately agree with the actual results of observation.s recorded in 
these regions. 

10. It is next show'U that the effects of the assumed secular 
change in the velocity of the anti-trade (the prevailing wind of 
the temperate zone) should differ considerably from tho'^e in the 
case of the monsoons and trades of the tropics, an increased 
velocity in the case of the anti-trade causing a greater quantity 
of tropical vapour to be conveyed to the temperate regions, and 
consequently a greater degree of humidity to ensue there. When, 
therefore, the direct effects of the assumed increase of solar 
heat at such an epoch are at a minimum, that is to say, in the 
winter, the relative humidity, and consequently the rainfall, 
should be increased. It is also evident that such an effect 
.should be most consiucuously felt in those regi ins where rain 
falls only in the winter, and is due to the descent of the anti- 
trade. 

11. The occurrence of this inverse variation in the zone of 
winter rains, which in the case of the Mediterranean stations 
{Zeitschrift fur Mtteorologie, Ikind viii. No, 6), had hitherto been 
deemed unfavourable to Messrs. Lockyer and Meldrum’s gene- 
ralisation regarding the direct variation of terrestrial rainfall wdth 
the sun-spots, is also shown to be visible in the winter rainfall 
of Northern India, and the rainfalls of Jerusalem and California, 
thereby affording some preliminary support to the notion tliat it 
holds over a still wider extent of the globe where the rain falls 
mostly during the w inter. 

12. The attempt is then made to show that while the direct 
effects of the secular change in the sun’s heat over cxtra-trojiical 
continents may, during the .summer, operate so far as to destroy 
the indirect effects produced by the corresponding variation-, in 
the strength of the anti-trade, and as Dr. Ilahn has shown in 
the case of the summer rainfalls of several stations in Central 
J;.uroj)e, fictually cause a direct variation W'ith the sun spots, 
there are, as there shfuild be, in accordance with the hypothesis, 
some preliminary indications of an inverse variation of that 
])ro])ortion of the total w'hicli falls during the winter months 
alone, even In those jdaccs where the rain falls throughout the 
yexr. 'J'his fact, then, w'ould imply that a change of season 
cau'-es a change of type in the character of the variation, so 
that in order to render the variations distinctly apparent W'C 
should compare the w'inter and summer falls separately. It 
ma} al .0 be inferred that the quality of the variation in the 
total annual fall w'ill depend on the ])rcpouderance of the sum- 
mer or winter falls respectively, which fact may help to account 
for the numerous anomalies noticed by those who have hitherto 
compared the total annual falls of places in the tcmiicratc zone 
with sun-spots. 

13. It is finally infen cd in the appendix, as a direct result of 
the hypothesis assumed throughout, that the w inter gales of the 
temperate zone aiul the cyclones of the tropics shouUl bear a 
complementary relation to each other, the former bi ing most 
frequent about the time of minimum, and the latter aliisut that 
of maximum, sun-spot. Some evidence in favour of this notion 
was recently communicated to Naturi: by Mr. S. A. Hill 
(vol. xviii. j). 616). 

14. The pamphlet is intended by the author to be considered 
as merely tentative, and not by any means conclusive. It i.s the 
method of division into zones and the separate comparison of 
seasonal falls, lathcr than the accordance of data w'lth theo- 
retical deductions, to which he desires to give prominence, and 
which he thinks may be of some assistance to other worketrs 
in the same field. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

The Cambridge Mathematical Tripos list w^as published on 
the 24th. This year the list contains 91 names. There are 28 
classed as Wranglers, 33 as Senior Optime.s, 29 as junior Op- 
times, and X zEgrotat. In 1878 the list contained 94 names, 
31 being Wranglers, 30 Senior Optimes, 29 Junior Optimes, and 
4. .dKgrotant. The first three Wranglers are Mr. A. J. Camp- 
bell Allen, of St. Peter’s, Mr. George Walker, of Queen s, and 
Mr. Carl Pearson, King’s, Mr. Campbell Allen, of St. Peter s 
College, the Senior Wrangler, is a native of Belfast, and was 
born in 1856. He received his elementary education at the 
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Royal Academical Institution, Belfast. In 1872 he became a 
student at Queen’s College, Belfast, where he succeeded in 
winning several scholarships and also two Peel Exhibition^, one 
for general proficiency and the second for mathematics. In 
187s he was elected to an open scholarship at St. Peter’s, and in 
October of that year he graduated B.A. at the Queen’s 
University, subsequently proceeding M.A. On each occasion he 
obtained a first-class for mathematical science, and was awarded 
a gold medal. He has won several college prizes during his 
residence at Cambridge. Mr. Walker is a native of Durham, 
and was educated at Durham University, of which he is a 
Fellow, and proceeded to Queen’s College in October, 1875. 
lie has been a prizeman of the college for mathematics. Mr. 
Pearson was educated at University College School, and also 
under private tuition with the Rev. L. Hensley, of Hitchin. He 
gained an open .‘cholarship at King’s College in 1875, and has 
been each year college prizeman in mathematics. 

A Report just published by the Swiss Statistical Board gives 
some information as to the state of primary instruction in the 
various cantons of Switzerland. Out of 21,875 recruits examined 
during the year 1S77, ii’7 percent, proved to have primary in- 
struction quite insufficient, and were sent back to the primary 
military schools. 'Jbe better educated cantons are those in which 
manufactures are more developed, namely, Basel (town), Geneva, 
and Zurich, Schaffhausen and Thurgau. The worst educated are 
those of Appenzell (land), Uri, Wallis, and Freiburg (Catholic). 
Primary education seems to have become worse during recent 
years, as the results for 1877 are far below those of 1876. 


SCIENTIFIC SERIALS 

yournal of the Franklin Institute^ December, 1878. — From 
experiments here described by Mr. Jacques, it appears that cur- 
rents of air of varying density, as in Tyndall’s well-known experi- 
ment, not only diminish the intensity of a sound, but affect its 
distinct ftess. Ibis holds good especially for the human voice, 
and for musical instruments with few overtones (as the flute). 
The effect on the voice is that of a repetition of each syllable 
several times in close succession, Souiid-w’avcs were traced out 
in the space of an auditorium in Boston, and their confusion 
shown on introducing air currents. 'Ibc good acoustic properties 
of the Baltimore Academy of Music are proved to be due to 
arrangements by which a large volume of air is conducted, in 
gentle current, across the stage and diagonally towards the roof. 
When, by closing certain valve';, ventilation was arrested and 
currents of circulation generated, the sound was noticed to be 
“dead,” or ** confused and indistinct.” — Dr. Dudley investigates 
the chemical composition and physical properties of steel rails, 
deducing some rules for guidance of the Pennsylvania Railroad 
Company. — Mr. Dupuy writes on the direct process of making 
wrought iron and sled, — Mr. Dumont on tests of boiler iron, — 
and Prof. Haupt on the use of the heliotrope in geodetic surveys. 

The Archives dcs Sciences physiques et naturelles (parts 251 
and 252, November and December) contain the following papers 
of interest : — On ytterbina, a new earth contained in gadolinite, 
by C. Marignac. — On a transformation of dibromethylene into 
an acetone with four atoms of carbon, brought about by the 
action of hypobromous acid, by E. Dcmolc. — A note on Dr. 
Heine’s work on the formation of mountains, by E. Renevier. — 
On the geography and archjeology of forests, by Dr. Asa Gray, 
— Recent researches in solar chemistry, by J, Norman Lockyer. 
— Ob.servation of a case of migration of carps, by A. Bar- 
tholoni. — On a general method of continuous integration of any 
numeric function, applied several theorems furnished by the 
mathematical analysis of the calculation of the curves of a new 
thermograph, by Raoul Pictet and Gustave Ccllerier, — On the 
limnograph of Sechcron, near Geneva, by Ph. Plantamour. — A 
note on the useful effect of magneto- electric machines and the 
production of electric light, by A. Achard. — On the reappearance 
of Encke’s comet of short period, withahistory’of this comet, by 
Alfred Gautier. — Some remarks on the migration of carps by G. 
Lunel. — On the ophite of Spain, by M. Calderon. 

Bulletin de I Acadhnie Koyate de Belgique ^ Ncs. qand 10, 1878. 
— This contains an account, by M. Dupont, of a recent important 
“find ” of fos.sils in the Saintc Barbe, one of the coal mines of 
Bemissart (a village near the PVench frontier), consisting of five 
skeletons of large adult iguanodons together with tortoise', 
numerous fishes, and plant-impressions, constituting a fauna and 
flora wholly new for the country. The bones are unfortunately 


impregnated with pyrites, so that they are readily disaggregate 
on contact with air, but they have been carefully removed in 
pla.'^ter to Brussels, after precise noting of position, &c. The 
fossils were found at several different levels separated by layers 
of sterile clay. There is no indication of molluscs of any kind. 
The deposit is thought to be of the Wealdian horizon, and is 
remarkable, bom in itself, and in its relations to the subterranean 
t r. graphy of the valley of Mons, and the lower cretaceous strata 
of Hainaut. — M. Plateau writes on a law of the persistence of 
impressions in the eye. With two disc having the same number 
of sectors, and the white sectors cf the one being equal in 
angular width to the black discs of the other, the “ times of 
apparent constancy,” of the two im rcssions are to each other 
in inverse ratio of the brightnesses of the two grey tints produc- 
ing these impressions. A complete impression, whether intense 
or weak, has no appreciable time of apparent constancy ; and 
the time is longer, the more incomplete the impression. The 
degree of illumination of the object has but a weak and indirect 
influence on the time of apparent constancy. — M. Longchamps 
contributes further additions to the synopsis of the Gomphines 
and M. Renard lithological researches on the phtanites of the 
carboniferous limestone of Belgium. — M. Montigny dcscril>es 
an experimental arrangement for the study of coloured stars. 


SOCIETIES AND ACADEMIES 
London 

Royal Society, December 19, 1878. — “ On the Toi-'-ional 
Strain which remains in a Glass Fibre after Release from 


Twisting Stress,” by T. llopkinson, D.Sc., F.R.S. 

It ha.s hmg been known that if a wire of metal or fibre of 
glass be for a time twisted, and be then released, it viJI not at 
once return to its initial position, but will exhibit a gradually 
decreadng torsion in the direction of the impres.sed twist. The 
liest method of approximating to an expression of the facts has 
been given by Boltzmann (‘*Akad, dcr Wis'^ensch. zu Wien,” 
1874). rests his theory upon the assumption that a .stress 
acting fora short time will leave after it has ceased a strain 
which decreases in amount as time elapses, and that the prin 
ciplc of superpo'-ition i, applicable to these strains, that is to 
say, that we may add the afler-effects of stre-sc^', whether simul- 
taneous or successive. Bolt/mann also finds thab if fp (/) t be 
the strain at time / re-julting from a twdst lasting a very short 

A 

time T, at time t - o, <;y{t) = _ , w here A i.s constant for mode 


rate values of Init decreases when / is very large or \ery small 
The glass fibre I examined was about twenty inches in 
length. The glass from which it was drawn was composed ot 
silica, soda, and lime ; m fact, was glass No. l of my paper on 
“Residual Change of the i.eyden Jar” {Phil, Trans. ^ iSjy), 
In all cases the twist given was one complete revolution. Tlie 
deflection at anytime was determined by the po.silion on a scale 
of the image of a w ire before a lamp, formed by reflection from 
a light concave mirror, as .n Sir W. Thomson’s galvanometers 
and quadiant electrometer. 

The first point to be a'-cerlaincd from the results was 
whether or not the pixiiciplc of superposition, assumed by 
Boltzmann, holds for torsions of the magnitude used. 

The experiments indicate a large deviation from the principle 
of superposition, the actual effect being less than the sum of the 
separate effects of the j^criods of stress into which the actual 
period may be broken up. 

They also aj>i)car to indicate the form 0 (/) = y , a being less 


than, but near to, unity. If a = 0*95 we have a fairly satis 
factory formula for the case in which the fibre w as twisted two 
hours. 

In the author’s paper on ‘ ‘ Residual Change of the Leyden 
Jar ” that subject is discussed in the same manner as Boltzmann 
discusses the after-effect of torsion on a fibre, and it is worth 
remarking that those results can be roughly expres‘'ed by a 


formula in which ^ (/) 


A 

i'* 


For glass No. 5 (soft crown) 


a = o’65» whilst for No. 7 (light flint j it is greater : but in the 
electrical experiment no sign of a definite deviation from the law 
of superposition was detected. 

January 16, — “ On the Effect of Strong Induction-Currents 
upon the Structure of the Spinal Cord,” by William Miller Ord, 
M.D. 
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R. Meldola, F.C.S., Edw. Saunders, F.L.S., J. Jcnner Weir, 
F.L.S., J. W, Dunning, M.A,, F.L.S., Sir Jno. Lubbock, 
Bart., V.P.R.S., Sami. Stevens, J. Wood Mason, F.G.S. The 
following officers were elected : — President : Sir Jno. Lubbock, 
Bart., V.P.k.S. Treasurer: J. Jenner Weir, librarian: F. 
Grut. Secretaries : R. Meldola and W. L. Distant. The 
retiring president delivered an address which was immediately 
ordered to be printed. 

Wellington, N. Z. 

Philosophical Society, November 9, 1878. — Mr. Carru- 
thers, vice-president, in the chair. — Further contributions to the 
ornithology^ of New Zealand, by Dr. Buller, C.M.G. Tliis 
paper consisted partly of technical matters and j^artly of obser- 
vations on the habits and life-economy of a number of the more 
common species of native birds. The author gave the results of 
his examination of the group of Flatyccjri in the British Museum, 
and showed that many of the so-called .species had no real exist- 
ence, the same bird having been described under different 
names by different naturalists. He gave his reasons for con- 
.sidering Fiatycerms Fmvleyi^ described by himself from speci- 
mens in the Canterbury Museum, a good and valid species. He 
disj)uted Mr. Sharp’s generic substitution of Harpa for Iheracidea 
in tlie British Museum catalogue of Accipitres, and his reduction 
of 11, ferox to the rank of a ** sub-species,” as being unintel- 
ligible ; either the tu o forms of .sparrow-hawk represent 
distinct species, as the author and others believe ; or they are 
one and the same, as contended for by Captain Hutton in the 
controversy which took place some time ago. Referring to that 
discussion and to Captain Hutton’s emphatic denial that the 
New Zealand kingfi.sher ever caught fish, he proceeded to give 
.some further facts in support of his own view to the contrary. 
In treating of the kaka {Nestor mcridionalis) he mentioned the 
singular circum^ta^cc that at a certain season of the year, when 
these birds arc migi’ating across the Strait at its n idest part, 
numbers of tliem, owing to their fat condition, succumb to 
fatigue, and are washed up in Golden Bay and on the spit 
beyond, the set of the current being in that direction. 'J'he 
paper contained many other interesting notes, and a full account 
of the capture anti subsequent hi.slory of a specimen of the 
plundering gull {Stereorarws antaretta4s) .still living in the 
author's garden. 

Baris 

Academy of Sciences, January 20. — M. Daubree in the 
chair. — Hie following papers were read : — On the development 
of the perturbative function in the case where, the eccentricitie.s 
being small, the mutual inclination of the orbits is considerable, 
by M. Tisserand. — Observations on tbc second reply of M. 
Pasteur. — Reply by M. Pasteur, &c. — On the special ajiparatus 
of nutrition of phanerogamous parasite species, by M, Chatin. 
He distinguishe.s in the sucker a cone de renforcement central, 
mostly solid part), and a cone perforani^ or parenchymatous cone 
continuing the other, and cajiable, notwithstanding its delicacy 
of tis.sue, of progres‘-ing through the hardest woods, (There 
are variations from this in some cases.) The .suckers of parasites 
show great analogies to ordinary roots of plants. — On the tem- 
porary magnetic proj^rties developed by induction in different 
specimens of nickel and cobalt, compared with those of iron, 
by M. Becqucrel. The ratio of the temporary magnetic 
effect.s developed at ordinary temperature, by increasing mag- 
netic inductions, in any of the nickel bars and in a bar of soft 
iron of the same length, weight, and section, is a number 
variable with the magnetic intensity to which the metals arc 
submitted. Th’s ratio, for very small intensities, first decreases, 
passes a minimum, then increases to a maximum, and lastly 
decreases to an inferior limit. Carburetted and forged nickels 
show the variations most. Pure cast or porous bars of nickel 
give results very like those of soft iron. Cobalt behaves simi- 
larly to nicl- el. The variation of the ratio considered is due to 
unequal saturation of the two metals. — On linear differential 
equations of the third order, by M. Laguerre. — On the classifi- 
cation of colours, and on the means of reproducing coloured 
^pearanccs by three special photographic negatives, by M. 
Cros. Under the w'ord colours he distinguishes lights and 
pigments. To get immediately the elementary tints of lights 
and pigments, look through a prism at a white bar on 
a dark ground, and a black bar on a white ground; in 
the first case you see a spectrum orange, green, violet ; in 
the latter a spectrum red, yellow, blue. In the one case 
the orange, green, aild violet are elementary lights ; in the 


other, the blue, red, and yellow, are lights combined twoiindl, 
two. This he demonstrates with an apparatus he calls. 
chromometer (which distinguishes the colours by numerical data) f 
and he makes this act on the positions from three negativ«i' 
obtained through green, violet, and orange screens, ultimately 
reproducing csioured appearances. — Researches on the effects or 
induction through telephonic circuits, by mcam> of the micro- 
phone and the telephone, by Prof. Hughes. A battery of three 
Daniells, a rnicrophone, an inducing spiral, and a clock, were 
put in one circuit ; another helix (to receive induction) and a 
telephone in another circuit. The sounds were still heard in the 
induced circuit when the spirals (containing 100 m. wire) were 
30 ctm. apart. Conducting plates interposed weakened the 
effect, and spirals with closed circuit better. Flat helices gave 
more intense reproduction than long ones. Putting a tele- 
phone bobbin, in circuit with a microphone, to one ear, 
and the bobbinless telephone to the other, one can hear 
thus ; and the arrangement is a sort of electric analy.ser re- 
vealing what passes in organs traversed by currents. (Other 
experiments are given.) — New voltaic element with con- 
stant current, by M. Heraud. The exciting liquid is chlorhydrate 
of ammonia, the depolarising body protochloride of mercuiy, or 
calomel. I'he former, in presence of zinc, gives chloriifc of 
zinc with ammonia and hydrogen. The hydrogen reduces the 
protochloride, giving metallic mercury, chlorhydric acid,, and 
consequently, chlorhydrate of ammonia. To prevent deposition 
of ammoniacal oxychloride of zinc on the zinc, the solution of 
sal ammoniac used is diluted one-tenth with liquid ammonia. 
The zinc is suspended by a coated copper-plate about the middle 
of the liquid. The positive electrode is carbon in a canvas bag. 
One element, after 248 days’ use, retained 0*66 of its original 
intensity. — On tetric acid and its homologues, by M. Demar^ay. 
— Researches on the development of eggs and of the ovary in 
mammalia, after birth, by M. Kouget. — Description of the strata 
forming the ground in the de]’>artincnt of Mcurthc-ct* Moselle, by 
M. Braconnicr. 
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ENTOMOLOGY IN AMpRJCA 
First Annual Report of the United States^ Entomological 
Commission, (Washington: Government Printing Office, 
1878.) 

W E have received the first annual report of the 
United States Entomological Commission for the 
year 1877, “relating to the Rocky Mountain locust, and 
the best means of preventing its injuries and of guarding 
against its invasions.” The title-page bears the heading, 
“Department of the Interior, United States Geological 
Survey, F. V. Hayden, U.S. Geologist in charge;” but 
the report is by C. V. Riley, A. S. Packard, Jun., and 
Cyrus Thomas, and it simply passes, formdy through 
Dr. Hayden’s hands to the Secretary of the Interior. 
The amount of entomological work previously done by 
the Survey is well known. ^ Before speaking of this 
report it may be ^^ell to refer to the circumstances which 
have led to its being made. During the years 1873-76 
the injury done by the Rocky Mountain locust in states 
west of the Mississippi was so great as to create a feeling 
that steps should be taken by Congress towards mitigating 
the evil, A conference of the governors of various 
M estern states and territories was held at Omaha (Ne- 
braska) in October, 1876, the result of which \^as a 
memorial to Congress for an appropriation of 25,000 dols. 
and the creation of a commission of five exjierts to 
thoroughly investigate the subject. Congress acceded 
partially to this and an act was passed “appropriating 
18,000 dols. to pay the expenses of three skilled entomo- 
logists to be attached to Dr. F. V. H.iyden’s United 
States Geological and Geographical Survey of the Terri- 
tories,” and the Secretary of the Interior appointed the 
gentlemen above-named. As soon as the commissioners 
were appointed they met at Washington and agreed upon 
the division of labour. Their scheme was laid before 
the Minister of the Interior on March 22, 1877, was 
approved, and was immediately put in operation. Within 
eleven months from that date the report was prepared 
and ready for presentation. When it is considered how 
vast was the district to be examined, how numerous Aiere 
the records of the movements of locusts during the >car 
that were collected, and what a range of subjects the 
report includes, it seems astonishing that so much should 
have been accomplished in the time. The locust-area 
was divided into three districts for convenience. Mr. 
C. V. Riley took the region east of the Rocky Mountains 
and south of the 40° N., the western half of Iowa, and 
conjointly with Mr. Packard, British America west of 94* 
W. Mr. A. S. Packard took Western Wyoming, Mon- 
tana, Utah, Idaho, and the Pacific coast. Mr. C}rus 
Thomas took the portion north of Mr. RUey’s region, 
including the eastern half of Wyoming, Northern Colo- 
rado, the southern and eastern part of Dakota, Nebraska, 
the eastern half of Iowa and Minnesota. Circulars ask- 
ing for information were distributed among farmers and 
Others, and every assistance seems to have been offered 
by the officials of the different states, of the Post Office, 
and of the railways. On the subject of the movements 

* See «specially 4th, 5th, 6th, and 9th reports. 
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of locusts as many as 2,500 observations were thus 
obtained for the year. 

The report is divided into nineteen chapters, and the 
scope of the work will be most conveniently indicated by 
giving a brief risume of each. 

Chapter I. is devoted to classification and nomcncl.iture. 
It is pointed out that the words “locust” and “grass- 
hopper” are often very loosely used, including diverge in- 
sects belonging even to different orders. The limitation 
of the use of the word “ locust” in the report is explained 
at p. 33. “This family [speaking of the Acrididee] con- 
tains the true locusts, such as those of Oriental countries 
and the Rocky Mountain locust ; also such so-called grass- 
hoppers as the common red-legged species of the Stiites 
and those found hopping on the ground in open waste 
fields, along roadsides, &c. Therefore, in speaking here- 
after of these species, we shall use the term loi^usU* So 
that, insects belonging to the family Locustidccy arc not 
here included under the general term locust. The family 
Acrididic is divided into three sub-families, the Prosco* 
pinccy the Acridinccy and the Tattigince, The first u. an 
exotic family, and dismissed from further consideration. 
The Tattigince arc comparatively few, quite small, and 
seldom noticed by unscientific observers. It is, there- 
fore, only with the Acridinccy which includes all the 
migratory locusts, that the classification deals. This 
sub-family contains several subordinate groups; but of 
tlicsc the writers remark, “ no arrangement we have ticen 
can be considered satisfactory.” Reasons are given for 
excluding from consideration all genera except Acndiuin 
and Caloptenus, Acridiiim is limited in its permanent 
region to districts south of the latitude of St. Louis. 
Caloptenus has a wider region, and causes far greater 
losses by its ravages. After discussing Stal’s Calli/dcnus 
the writers describe Caloptenus as they understand it 
(p. 40). There arc twenty-nmc species recognised in the 
United States, but of these there are but three which, 
for the purposes of the work, have to be considered, “ as 
they are the only ones gencr.illy distributed, which are 
so closely allied to each other as to render it difficult to 
distinguish them.” 'riic^e arc the C. spretus, Thomas, 
C. atlanis, Riiey, L\ femur-) ubntmy De G. Three platen 
are devoted to illustuting the details of their apjiear* 
ance in different stages of growth. Throughout the 
report they are spoken of by their popular na -jcs : 
atlanh is called the lesser locust; femto-^ub) u))), 
the common red-legged locust; and from among the 
many names for ipre/usy such as “the hopper,” “the 
army grasshopjier,” “hateful grasshopper,” “Rocky 
Mountain locust,” &c., the commission have adopted the 
last. It is with this Rocky Mountain locust and its de- 
predations the report is mainly concerned, though the 
damages by others are not excluded. 

Chapter II. (pp. 53 to 114) gives a chronological history 
of the ravages in past years, beginning with the imperfect 
records of as far back as 1818, and this is summarised in 
a tabular form (p. 113). With regard to this history it is 
pointed out that while the later years are recorded as years 
of wide-spread emigrations, it must be remembered that 
our means of obtaining statistics have improved. “ 1 here 
are no facts tending to show that the locusts themselves 
have been any more numerous of late years than previous 
to, for example, the years 1866-1867.” 
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Chapter III. gives ‘‘Statistics of Losses.” The esti- 
mate of losses is made by taking a “locust year*' for 
comparison with one when there was no locust visitation. 
Dr. Hayden in his letter to the Secretary of the Interior, 
which accompanied the Report, has thus summarised it. 
The great practical importance of an exhaustive study 
of this destructive insect throughout all the immense 
extent of the locust area, which lies between the 94th and 
1 20th meridian, embracing nearly two million square 
miles, may be realised from the fact that on a careful 
estimate from all the data obtainable, the States and terri. 
tories lying west of the Mississippi and east of the great 
plains, suffered by the depredations of the locusts an 
aggregate loss in destruction of crops alone during the 
years 1874-77 of 100,000,000 dols., to say nothing of the 
indirect loss by stoppage of business and various enter- 
prises which must have been as much more, thus making 
the direct and indirect losses at not less than 200,000,000 
dols. 

Chapter IV. (pp. 123 to 131) is occupied with con- 
sidering the agricultural bearing of the locust problem, 
points out what crops suffer most, and discusses what is 
jikely to be the effect of agricultural operations in the 
future. Such precautions as accurately knowing the 
dates of invading swarms and planting early or late 
accordingly are referred to. 

Chapters V., VI., VII. (pp. 13 1 to 212) are occupied 
respectively with an account of observ^ations on the 
“ permanent breeding grounds,*’ the “ geographical dis- 
tribution,” and the “migrations” of the Rocky Mountain 
locust. Previous to 1877 very little was known of the 
breeding grounds. The Commission has been able to 
map the area and also map the districts subject to in- 
vasion, while the directions taken by invading and return- 
ing “ armies *’ are also given. It is found that, as a rule, 
flight is undertaken only during a part of the day and in 
fair, clear weather, so that the desire for food, cloudy or 
rainy weather, and adverse winds, may keep them from 
rising and taking wing. In all flights it seems the locusts 
rely much on the wind to carry them, usually turning 
their heads towards the wind and drifting backwards. 
When the wind is slight, however, they use their wings 
and turn their heads forwards. Their flights can be 
continued for several days over a distance of several 
hundred miles. The rate at which they travel is 
variously estimated at from three to fifteen or twenty 
miles an hour, determined by the velocity of the wind. 
There are facts which show that they can fly two miles 
and a half above the general surface of Kansas and 
Nebraska, and far out of sight of the keenest vision. 
This will explain their often sudden and mysterious ap- 
pearance in areas without anything having been seen of 
them on the line along which they travelled. Sometimes 
-two swarms have been seen moving in opposite direc- 
tions, one in an upper and one in a lower current. With 
regard to the return migrations, the Commissioners re- 
mark that they are led to the conclusion “ that by some 
law governing them there is a tendency in the resulting 
broods hatched in this visited area to return to the native 
habitats from which their progenitors came.” The con- 
nection of meteorological phenomena with migration is 
entered into at considerable length, and many pages of 
meteorological data are given. 


Chapter VIII. (pp. 212 to 257) is devoted to habits and 
natural history. Various observations are collected as to 
the quantities of eggs laid and the conditions of hatching. 
The laying season is from six to eight weeks ; the average 
interval of laying ^s two weeks, and the average number 
of egg-masses is three. The idea that locusts are led by 
kings or queens is unfounded. The reasons assigned for 
migrations are (i) hunger, (2) the desire to find fresh 
breeding-grounds, (3) to escape natural enemies, (4) “in- 
stinctive impulse.” Though by choice their food is the 
various cereals, they will eat almost anything at a push, 
even “dry leaves, paper, cotton and woollen fabrics. 
. . . They do not even refuse dead animals, and have 
been seen feeding on dead bats and birds.” They often 
strip fruit trees of their leaves. “ Forest and shade trees 
suffer in different degrees, and some, when young, are not 
unfrequently killed outright.** At the end of this chapter 
reference is made to unnecessary alarm often caused by 
comparatively harmless locusts. 

Chapter IX. is on “Anatomy and Embryology,** and 
this, according to a statement in the introduction, is by 
Mr. Packard. Two diagrammatic drawings and several 
figures illustrate this part of the work ; and Mr. C. S. 
Minot has contributed a few pages on the “ fine anatomy,” 
illustrated by plates. 

Chapter X. is on “Metamorphoses.” The Rocky 
Mountain locust requires about seven weeks from 
hatching to attain full growth, and during that time 
it passes through six stages. Plate i illustrates these. 
Though in European migratory species there is a 
difference of opinion as to whether there are four or five 
moults, the writers say they have “ thousands of mounted 
and alcoholic specimens of all ages” showing the six 
stages. “ The number of moults may vary according to 
the amount of nutrition and rapidity of development.*' 

In Chapter XI. on “Invertebrate Enemies,” the life- 
histories of many insects are given, and this part of the 
work occupies fifty pages. 

Chapter XII., on “Vertebrate Enemies,” gives a 
rhutnc of what is known of the usefulness of birds. Black- 
birds, prairie-hens, and quail, are found to be good locust 
destroyers, while a special section is given to stating 
reasons why the English sparrow should not be introduced. 

Chapter XIII., seventy pages in length, is largely of 
interest to mechanicians, and deals with “ remedies and 
devices for destruction.” Many of the remedies are 
agricultural operations to be performed at particular 
times, according to varying circumstances, but the special 
devices, both protective and for “ catching or bagging ” 
eggs and insects are numerous and are illustrated by wood- 
cuts. The three succeeding Chapters are on “ influence 
of prairie fires on locust increase,*' “influence of weather 
on the species,'* “Effects that generally follow severe 
locust injury.” Then follows a Chapter (XVII.) on the 
uses to which locusts can be put, in which it is urged they 
form an abundant and nutritious article of food. “ Why 
should the people of the West, when rendered destitute 
and foodless by these insects, not make the best of the 
circumstances, and guard against famine by utilising them 
as food ? ” 

The different methods of cooking locusts arc entered 
into, and an account is also given of the use of them by 
different nations. They were counted as clean animals 
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by the Jews [Levit. xi. 22], and Herodotus mentions a 
tribe of Ethiopians which fed on locusts, which came in 
swarms from the southern and unknown districts. 

Mr. Riley speaks of good broth being ^madc “by boiling 
the unfledged Calopteni for two hours in a proper quantity 
of water, and seasoned with nothing but pepper and salt ; 
the broth is hardly to be distinguished from beef broth.” 
Boiled, fried, or roasted the full-grown are said to make 
pleasant food, and ground and compressed they will keep 
a long time. The other uses suggested arc as fish bait, 
as manure, and as a source of formic acid. 

There are altogether twenty- seven appendices occupy- 
ing 279 pages, the last appendix giving the bibliography 
of the subject. 


GUTHRIE^S PHYSICS 

Practical Physics^ Molecular Physics, and Sound, By 
Frederick Guthrie, Ph.D., F.R.SS. L. and E., Professor 
of Physics in the Royal School of Mines, London. 
(London; Longmans, Green, and Co., 1878.) [London 
Science Class-Books, edited by G. Carey Foster, F.R.S., 
and Philip Magnus, B.Sc., B.A.] 

“ '"T^HE works comprised in this series,” the editors tell 
JL us, ‘‘will all be composed with special reference 
to their use in school-teaching ; but, at the same time, 
particular attention will be given to making the informa- 
tion contained in them trustworthy and accurate, and to 
presenting it in such a way that it may serve as a basis 
for more advanced study.” 

The little word but, which we have taken the liberty 
to emphasise, seems to hint at some opposition between 
accurate statements and school-teaching, which, if not a 
fundamental necessity, is at least a universally existing 
phenomenon in the present order of things. This series 
of class-books is by no means the first attempt to procure 
books for children from writers of scientific reputation ; 
and Prof. Guthrie, the author of this little book on prac- 
tical physics, has himself invented several experimental 
methods at once interesting, ingenious, and simple. 

If a child has any latent capacity for the study of 
nature, a visit to a real man of science at work in his 
laboratory may be the turning-point of his life. He may 
not understand a word of what the man of science says 
to explain his operations, but he sees the operations 
themselves, and the pains and patience which are 
bestowed on them ; and when they fail he secs how the 
man of science, instead of getting angry, searches for 
the cause of the failure among the conditions of the 
operation. 

Accordingly, in this little book the parts which are 
most interesting, whether to young or old, are those in 
which Prof. Guthrie describes his own beautiful experi- 
ments on the size of drops and bubbles, or teaches us 
how to blow glass. But if he once opens his ears to the 
siren song of the scientific imagination, floating down 
from heights unprofaned by experiment, through the 
window of the laboratory, and makes three paces through 
the room from the blowpipe to the lecture-tabic, we 
know that the curse has come upon him, and that for 
him it will never more be possible to reconcile the claims 
of accuracy with those of school-teaching. 

What but some vile enchantment could have induced ( 


an intelligent man to begin his discourse to the poor little 
children in this style 

§ I. Hardness. Form-elasticity.*— The pressure re- 
quired to alter the relative positions of two contiguous 
parts of a body measures its hardness. As this pressure 
IS greater with greater surface of contact, some unit of 
surface must be fixed upon. The term hardness is gene- 
rally applied loosely to difficulty of fracture. The follow- 
ing remarks may show that our speech and ideas in 
regard to hardness arc deficient in precision. Glass 
is said to be harder than lead, yet a glass cup is more 
easily broken than a leaden one — more easily broken, 
though not so easily bent. Hard bodies are always 
elastic ; elastic bodies are not necessarily hard, nor are 
they necessarily brittle, nor are soft bodies necessarily 
plastic. Toughness seems to imply a resistance to change 
of form, which resistance increases more rapidly than the 
displacement ; thus, while a band of vulcanised caoutchouc 
will be extended to a degree proportional to the weight 
hung at one end, a leathern strap will not be extended 
twice as far if the weight on it is doubled. Toughness is 
generally associated with texture, and stretching causes 
partial fibration in the line of pull.” 

Here is a teacher who, with all the stores of science to 
choose from, selects, as the first lesson to a child, the 
necessity of fixing on a unit of surface, which, however, 
he makes no attempt to do, but goes on to harangue him 
on the deficiency in precision of our ideas and language 
in regard to hardness. 

The poor child is not responsible for this want of pre- 
cision ; his first duty is not to reform his language, or 
even to criticise it, but to learn it, and if there is any part 
of human knowledge about which our speech and ideas 
have become tolerably precise, let us teach him that first, 
so that he may have some hope that knowledge is attain- 
able before we let him see, as we must at last, how con- 
fused our own notions are. 

Whether a child receives any special instruction in 
science or not, it is of unspeakable advantage to him if he 
is not put in the way of explaining things by false hypo- 
theses. The difficulty which we have in recognising the 
paradoxical character of some of the most celebrated para- 
doxes shows how much has been done by the teachers of 
the last two centuries in causing false principles to be for- 
gotten. The paradoxes are no longer paradoxical, be- 
cause the dogmas which made them so are now known 
only to the owls and the bats. 

We have selected a few statements in this book which 
we do not remember to have seen before. 

(When a wire is stretched by a weight) “ it may be 
assumed that the volume of the metal remains approxi- 
mately unchanged, so that if the elongation is such that 
the length m becomes n, the original diameter d becomes 

“ A drop of water on a board strewed with powdered 
resin is nearly spherical.” “ The spherical is the form in 
which the mean distance of all parts from the centre of 
mass is the least. It is the most compact form for a given 
mass. This shows that cohesion moulds the drop to the 
spherical form (p. 8). 

Does Prof. Guthrie take his science from Rogers^ verses 
on a tear ? We refer him to Shakespeare (“ King John,” 
Act iii. Sc. 4) as a better authority on Capillary Attrac- 
tion ; — 
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“ Bind up those tresses ; O, what love I note 
In the fair multitude of those her hairs 1 
Where hut by chance a silver drop hath fallen, 

Even to that drop ten thousand wiry friends 
Do glue themselves in sociable grief, 

Like true, inseparable, faithful loves. 

Sticking together in c^amity/' 

A more exact method” (of measuring the viscosity of 
gases) “is to place timed chronometers under bell-jars 
containing various gases, and also ift vacuo'" (p. 19). 

“Diffusion of Gases into Gases.—The unhampered 
diffusion of gases into gases has been little studied” 
(p. 39). 

** Experiments show that the more a gas is soluble in a 
liquid the more is the liquid volatile in the gas ” (p. 45). 

“ Whether the feeling called pitch depends upon the 
appreciation of the rapidity of sequence or upon the 
duration of each distortion of the ear-drum is not easy to 
decide, for the one is the inverse of the other. Perhaps 
the fact that a single long wave produces a different im- 
pression from that produced by a single short wave, and 
that this difference reminds one of the differences between 
grave and shrill notes, may be regarded as evidence that 
duration of individual impression rather than rate of 
sequence is to be considered as the origin of pitch” 
(P- 77). 

After reading these statements, we have come to regard 
it as a decided merit, that in this book on Molecular Physics 
we are not told anything about molecules. The value 
of the book would be increased by cutting out “ Molecular 
Physics” from the title, together with everything in the 
book included under that heading, and devoting the whole 
book to Practical Physics as adapted to the capacities 
and opportunities of young students. 

J. Clerk Maxwell 


OUR BOOK SHELF 

The Journal of the Royal Agricultural Society of 

England. Part II, (London : John Murray, 1878.) 

Tuts is no ordinary number of an agricultural journal. 
It is, in fact, a memoir on the agriculture of Eng- 
land and Wales, prepared under the direction of the 
Royal Agricultural Society, and presented by them at the 
International Congress held in Paris during the present 
summer. The memoir is now issued as the second part 
of the Society’s Journal for the current year. 

The memoir is well worthy of the Society under whose 
auspices it has appeared. It forms a large volume of 
over six hundred pages, and contains ten treatises on 
different aspects of English agriculture, each the work of 
a distinct author. 

The first article in the memoir is a General View of 
British Agriculture,” by Mr. Caird. He commences with 
statistics as to the home and foreign supply of food, then 
glances at the changes introduced in agriculture during 
recent years by the increased use of machinery, and of 
artificial foods and manures, and last, though not least, 
by free trade. After a very brief notice of the differences 
^ of climate and soil in England he comes to his main sub- 
‘ject — “the landed property of England,” its character, 
distribution, ownership, improvement, value, and relation 
to Government. The whole essay is written with remark- 
able ability, and is full of important information. 

The second article is on “ English Land-law,” by F. 
Clifford and J. A. Foote. It treats of succession, tenan- 
cies, agreements, leases, and recent legislation on the 
subject of unexhausted improvements. The third article 
is by Capt. Craigie; it deals with “Taxation,” and de- 
scribes the various kinds of taxation, and their incidence 
on the various classes connected with agriculture. This 


is followed by a< short paper on “Farm Capital,*’ by 
E. P. Squarey. 

The fifth article is by much the longest in the volume ; 
it has for its scope the whole subject of “ Practical Agri- 
culture ” ; it is vritten by Mr. J. A. Clarke. The article 
commences with a sketch of the climate and geology of 
England, and then proceeds to give statistics as to the crops 
produced, the number of live-stock maintained, the im- 
ports of manure and food, and the prices of agricultural 
products. Then follow chapters on the management of 
cattle, sheep, and pip, with a description of the various 
breeds of live-stock, including horses. Crops and manures 
are then discussed, the practice of good farms in different 
parts of England being indicated. The concluding chapter 
is on machinery, and cultivation by steam. The whole 
article covers nearly two hundred pages ; it is full of 
practical information, condensed into a small compass. 

The sixth article treats of “Dairy Farming,” and is 
written by Mr, J. C. Morton ; to this is added an appendix 
on “Pastoral Husbandry,” by W. T. Carrington. Mr. 
Morton, after reviewing the statistics of the subject, pro- 
ceeds to describe the various breeds of cattle employed 
for dairy purposes in England, illustrating this part of 
his paper by wood-cuts. He then treats of the rearing of 
calves, the sale of milk, and the production of cheese 
and butter, describing in each case the practice of different 
parts of the country. 

The seventh article treats of “The Cultivation of Hops, 
Fruit, and Vegetables,” and is the work of Mr. C. White- 
head. It is naturally divided into three chapters. The 
subjects are treated statistically and practically, and 
much important information is given. 

The next paper is of special interest at the present 
time, it is on “The Agricultural Labourer,” and is writ- 
ten by Mr. H. J. Little. The past history of the British 
labourer is sketched, and his condition in various parts of 
the country described. His earnings, expenses, domestic 
life, education, and provident societies are treated of, and 
evidently by one who can speak from personal knowledge 
of the subject. 

The ninth paper is the only one of a strictly scientific 
character ; it deals with the “ Influence of Chemical 
Discoveries on the Progress of English Agriculture,” and 
is the work of Dr, A. Voelcker. The scope of this paper 
is hardly so large as its title, as the author generally limits 
his remarks to investigations made since i860, and has 
nothing to say of Continental discoveries. The paper is 
for the most part an account of the investigations made 
by Messrs. Lawes and Gilbert at Rothamsted, and of the 
work done by the author himself. The subjects treated 
of are— The Soil, Continuous Cropping, Manures, Im- 
provement of Permanent Pastures, Feeding and Rearing 
of Stock, Industries attached to the Farm, Experimental 
Stations. 

The volume fitly concludes with an article on the history 
and work of “ The Royal Agricultural Society,” written 
by Mr. J. M. Jenkins, the Secretary of the Society. 

It will be seen that the [memoir issued by the Royal 
Agricultural Society includes a wide range of subjects ; it 
would be hard indeed to find another volume containing 
as much information on English agriculture in the same 
compass. The whole is published at the extremely low 
price of six shillings. We trust that it will find a large 
circulation R. W. 

A V/ilt to South Americas with Notes and Observations 

on the Moral and Physical Features of the Country^ 

and the Incidents of the Voyage. By Edwin Clark, C.E. 

(London: Dean and Son, 1878.) 

Mr. Clark’s modest little narrative [is considerably 
superior to the ordinary run of modern books of travel, 
which have become as plentiful, nearly, as novels, though 
we are glad to say, on the average, much more worth 
reading. Mr. Clark has certain scientific qualifications 
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which give him an advantage as observer of pheno- 
meim both on sea and land, and the results of which are 
apparent in the volume before us. Mr. Clark’s narra- 
tire relates to the years 1876-77, during which he resided 
for nearly two years in Buenos Ayrcg, Paraguay, and 
Uruguay. The two latter regions are yet sufficiently 
unknown to make any contribution from a competent 
observer who has visited them, welcome. The infonna- 
tion, especially, which he gives us on Paraguay, is of 
much importance, and is a valuable addition to that 
obtained by Mr. Keith Johnston, in his visit two or three 
years ago. From a scientific point of view, perhaps the 
most valuable portion of Mr. Clarke's book are the 
numerous meteorological notes which he made both 
during his voyage out and his stay in South America. 
His knowledge of meteorology in its widest sense seems 
to us both extensive and accurate, and his observations 
on the instruments he used, on doldrums, tropical evapo- 
ration, and other such topics, are really interesting. But 
Mr. Clark knows something also of botany, as is evident 
from the frequent observations in this direction to be 
found throughout his volume. A whole chapter is devoted 1 
to the climate and meteorology of Buenos Ayres, im- ! 
portant both from a scientific and practical point of view, 
as it is one of the great centres of emigration for South 
America. Many interesting sketches are given of the 
people and their mode of life in the various districts 
visited by Mr. Clark, and altogether his work is one of 
substantial value and real interest, and we trust it will 
find many readers. 


0?/r Railways : SMc/i(\9 Historical and Descriptive^ with 
Practical Information as to Fares, Qr^c., and a Chapter 
on Railway Reform. By Joseph Parsloe. (London : 
Kegan Paul and Co., 1878.) 

Mr. Parsi.OF/.s volume contains a large amount of very 
varied information on railways, their origin, their working ; 
its object, he tells us, being to present a sketch of our rail- 
way system in its general details. The contents are so varied 
it would be difficult to give any idea of their nature with- 
out a lengthened notice. iMr. Parsloe goes back to the 
old days of stage-coaches, coining down to the origin of 
railways, then speaks of their construction, of navvies, 
working expenditure, signals, gauges, tickets, and a mul- | 
titude of other topics all of much interest to the travelling ! 
public. The book is certainly both interesting and 
instructive. 


LETTERS TO THE EDITOR 


[ TTie Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the W 7 'iiers of, rejected manuscripts. No 
notice is taken of anonymous communications. 

\The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwisi to ensure the appearaitce ez/cn of com- 
munications containing interesting and novel facts.l 

The Formation of Mountains and the Secular Cooling 
of the Earth 

The letters of Mr. Wallace and Mr. Fisher in Nature, 
vol. xix. pp. 1 21, 172, 244, 267, raise the question as to whether 
or not it is possible that the interior of the earth can be cooling 
more rapidly than the exterior. The following is an attempt to 
answ’er the query as to where the loss of temperature per unit 
time is greatest. 

Sir W, Thomson (see Thomson and Tait, “ Nat. Phil.,” 
App D) considers the cooling of “a solid extending to infinity 
m all directions, on the supposition that at an initial epoch 
the temperature has had two different constant values on the 
two sides of a certain infinite plane.” The solution given is— 


dz 



where k denotes the conductivity of the solid, measured in 
terms of the thermal capacity of the unit of bulk ; 

V, half the difference of the two initial temperatures ; 

v^, their arithmetical mean ; 

t, the time ; 

X, the distance of any point from the middle plane ; 

7', the temperature of the point x at time t. 

The above solution show's that for all values of the time when 
a’ = o, 7/ = v^, so that the temperature at the medial i)lanc is 
constant. 

Then differentiating v with regard to the time we have— 

— 

dv V X ^ 
dt ' 

This expression is that required for the rate of cooling. ’VVe 
now wMi to find where it is a maximum, CoU''ider the fuiicdon 
ze" \ this is clearly a maximum w hen log z - 5- is a maxima mi, 
and hy the ordinaiy rules this is a maximum when — 2 c, or 
when = 1 . 

Hence it follows that - has its maximum value w here 

dt 

.V* ~ 2 kt. 

Now when the unit of length is a foot and of time a year, 
k ~ 400 ; hence x = VSooA 

This formula shows that the seat of the maximum rate of 
cooling moves inwards as the time increases. If the lime w'liich 
has elapsed from the initial state be two hundred million years, 
or / = 2 X lo**, w e have x — 400,000 feet, or a little less than 
eighty miles. 

Sir W. Thomson show'^s, in his paper on the Secular Cooling 
of the Earth, that the solution of his ideal problem will he very 
nearly correct for the case of the earth, which is supposed to be 
a hot sphere cooling by radiation. 

It follows, therefore, from the numerical result w^hich is given 
above that the scat of the maximum rate of cooling luust 
probably be something like loo miles below the earth’s surfiice. 

It docs not, of course, necessarily follow that the seat of the 
m.aximum rate of contraction of volume •■hould he identical u ith 
that of the maximum rate of cooling ; yet it seems probable that 
it would not be very far removed from it. 

Tlie Kcv. O. I’isher very justly remarks that the more rapid 
contraction of tl c intcrn.al than llic external Mrata wamld t.iu c 
.a wrinUing of tlic surface, although he does not admit that tliis 
c.an be the ''ole cause of geological distortion. The fact that the 
region of maximum rate of cooling is so near to the svirLcc 
recalls the interesting series of experiments recently made l.\ M. 
F.avre (of which an account appeared in Nature, vol. xix. 
p. 103), w'here all the phenomena of geological contortion were 
reproduced in a layer of clay jdaced on a stretched india-rubber 
membrane, which was afterwards allowed to contract. Docs it 
not seem possible that Mr. l^'ishcr may have under-estimated the 
contractibility of rock in cooling, and that this is the sole caihc 
of geological contortion ? G, H. Darwin 


Storm Warnings 

A New York telegram occarionally announces that a cycluiic 
storm will probably reach the coast of Europe in a few days. 

Such warnings are often of great value ; but many storms arc 
deflected in the Atlantic, while others — without having touched 
the American coa^t- -come unannounced with dcstniciive 
violence. 

A floating buoy might be constructed to serve the purjx sc of 
a marine observatory, w'hcn placed in the usual track of storms 
at a sufficient distance from exposed coasts to be useful for 
warnings ior ships in and near harbours. 

The chief meteorological “elements” which are of essential 
significance in such a case are the heiqht and changes of the 
barometer, and the varying force and direction of the w'ind. 

If an experimental buoy were fixed by means of a slightly clastic 
cable about eighty miles off Valencia Observatory, and coir- 
nected therewith by submarine telegraph wire, a slight modifica- 
tion of the aneroid lodged therein would enable the observer 
on shore to determine to about a tenth of an inch the height 
and changes in its readings, 

A wind-vane in connection with a magnetic bar, and pre^'Cnt- 
ing a disk to the air-current, might be made the meam of regis- 
tering approximately the force and direction of the wind. 
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If tbe plan were successful, other meteorological facts might 
be determined by passing a current through mechanical indi- 
cators attached to each piece of apparatus. 

Changes of temperature, electric conditions, and rainfall, 
might ultimately be brought within the scope of such a plan of 
telegraphic registration, and three or four floating observatories 
might be arranged at considerable distances apart. 

The problem thus )ircsented to the mechanician is the con- 
struction of apparatus such that in passing an electric current 
successively through indicators specially devised for each instru- 
ment, readings could be made and announced to all concerned. 

By such means all coasts liable to be visited by progressive 
storms might have timely warning of danger. 

The cost of such work would be very small in comparison 
with the saving of life and property concerned. 

The Board of Trade might be induced to offer a substantial 
reward for the most efficient modfjls of such floating stations. 

The essential feature of this proposal is, that new instruments 
shmld be devised as entirely different in form from those in use 
as the aneroid is from the old barometer. 

There is no reason to doubt that whenever instruments are 
devised in which the passage of an electric current can be made 
through the indicators, it will be as easy to take readings of 
meteorological instruments at the distance of a thousand miles 
as when in sight, and with sufheient accuracy for the purposes 
in view. A Hutton Burgess 


The Dissociation of Sal-Ammoniac — An Experiment 

All chemists admit that when sal-ammoniac is volatilised the 
vapour consists, if not wholly, at least in great part, of hydro- 
chloric acid and ammonia gases in the free state. But this fact, 
so far as I am aware, is very seldom, if ever, demonstrated ex- 
perimentally by teachers. The following modification of Pebal’s 
original experiment renders this jiroof very easy and available 
for lecture purposes : — 

The stem of a long clay tobacco-pipc is passed loosely through 
a couple of perforated corks fitted into the two extremities of a 
piece of ordinary combustion tubing about a foot long. The 
tube contains in the middle a small lumj) of sal-ammoniac, and 



near each end a strip of blue litmus paper. ^\ hen the middle 
of the tube is heated the vapour of the sal-ammoniac surrounds 
a portion of the pipe-stem. If, now, a rapid stream of air or 
any other indifferent gas is sent through the pipe, it is found to 
be strongly charged with ammonia, so that it answers freely to 
all the usual tests. At the same time the litmus }>apers contained 
in the glass tube become red owing to the accumulation of hy- 
drochloric acid in the residue. This experiment, of course, 
dejiends upon the diffusion of the lighter ammonia through the 
day more rapidly than the hydrochloric acid also present. 

^VILLIAM A. Tilden 


The Sting of the Bee 

In **The Origin of Species,” p. 242, fourth edition, Mr. 
Darwin says, “If we look at the sting of the bee as having 
originally existed in a remote progenitor as a boring and serrated 
instrument, like that in so many members of the same great 
order, and which has been modified, but not perfected, for its 
present purpose, with the poison, originally adapted for some 
purpose such as to produce galls, subsequently intensified, we 
can, perhaps, understand how it is that the use of the sting 
should so often cause the insect’s own death ; for if, on the 
whole, the power of stinging be useful to the social community, 
4t will fulfil all the requirements of natural selection, though 
may cause the death of some few members.” In a lecture given 
as it happens, this day ten years ago, I ventured to suggest tha| 


bees may have derived advantage, not in spite of the fatal con- 
dition annexed to the use of their sting, but from that condition 
itself, since “ it may have proved expedient for a creature to be 
armed with a weapon capable of inspiring terror, yet so con- 
trived, that its possessor should of necessity be peaceful towards 
its neighbours.” K is very certain that many gentle-hearted 
human beings wage remorseless war upon wasps, who would 
never think of harming a bee or a bluebottle. On the other 
hand there are many mischievous persons ready enough to trifle 
with the feelings of a bluebottle, who keep at a respectful 
distance from a bee, simply because they know it possesses a 
certain power of revenge. In this way the sting is not, as your 
correspondent ** R.A.” is inclined to think, worse than useless to 
the individual bee, but an effective protection, albeit rather as a 
shield than a sword. What is needed for its efficacy is not so 
much intelligence in the bee as in those who would otherwise 
attack the bee, and though to the individual bee a single expe- 
rience ending in its own death could be of no avail, yet the other 
animal, the wounded survivor in the fray, would have its under- 
standing wonderfully quickened to the advantage of all bees it 
might meet in the future. 

If, then, the bee is actually better off with its imperfect sting 
than it would be with one theoretically more perfect, it may be 
scarcely worth while to inquire whether a more effective weapon 
could or could not be developed on the principles of natural 
selection. But assuming that under given circumstances bees 
would derive advantage if the sterile workers had stings which 
they could use without sacri Being their own lives, the very state- 
ment of the hypothesis implies that a swarm, in which* such 
workers were devclo})ed, would have an improved chance of 
surviving in the struggle for existence. Enemies would be more 
certainly vanquished ; food would be more securely stored or in 
greater abundance ; and thus the particular strain w'hich had 
produced the improved variety would be more likely than others 
less favoured to be transmitted to future generations. The power 
of producing the better-armed warriors would be transmitted just 
as the power of producing the worse-armed warriors is trans- 
mitted, neither in the one case nor the other through the warriors 
themselves. THOMAS R. R. Sterbing 

Tunbridge Wells, February i 

Fossil Forests and Siliciiied Trunks 

In Nature, vol. xix. p. 257, the discovery of fossil forests 
in the spring region of the Yellowstone River is referred to. I 
have visited the United States National Park, and its geysers, and 
observed exactly how silicified trunks in situ originate. All 
geologists suppose that this must have happened beneath water, 
and consequently Mr. Holmes supposes a constant alternation 
of land and sea throughout a long period of subsidence. My 
observations show the contrary, as silicified trunks originate only 
in air, never in water. The siliceous hot water of the geyser basins 
runs off periodically in another direction ; if it comes to a forest, 
then all green leaves, all bark, and most of the branches fall off, 
but the trunks remain erect. Now the siliceous water rises by 
capillary attraction in the stem, but only on the outside of the 
trunk does the siliceous acid become solid by drying in the air ; 
from the outside the silicification of the wood cells enters very 
slowly to the inner part ; the trunks are mostly struck down by 
the wind before the inner part gets petrified, and then the inner 
part shows no ligneous structure, is only filled with foreign 
matter, or sometimes with other minerals, or it is hollow, for the 
imier wood decays. The white silicified wood is for a long 
time soft, less coherent than common wood, and if such trunks 
fall down into water, as I observed, they never get hard. Those 
white forests without leaves, bark, and branches, are not rare 
around the geysers. With my observations accord all characteristics 
of silicified trunks, i.e. such carbonaceous tmnks excepted, that 
consist only of oulfilled matter, stone kernels, for all real 
silicified tmnks are barkless, leafless, branchless, often with 
inside hollow or partly filled, and always found along with 
common opal derived also from geysers. 

Is silicification of trunks with well-preserved structure possible 
beneath water? No proof has yet been given. And further, 
would it be possible for stems, which are lighter than water, to 
remain in situ and erect by sinking under water ? Scarcely — 
only if previously silicified and heavy. 

Besides, most statements of travellers on fossil forests relate to 
the tropics. I saw several on my voyage round the world, which 
consisted only of stems lying together. 

Leipzig- Eutritzsch, January 28 Otto Kuntze 
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Force and Energy 

Your correspondent, Mr. R. H. Smith (Nature, vol. xix. 
p. 194)* speaks of “the fine old crusty Newtonian maxim . . . 
‘ force is any cause which,* &c.** Now Newton’s words are 
these: “ Definitio IV. — Vis impressa esf actio in corpus 
EXERCITA, ad mutandum ejus statum vel quiescendi vel movendi 
uniformiter in directum.” It will be observed that Newton 
avoids the use of the obnoxious word cause. I suppose that 
some translator, or commentator on Newton, adopted the word 
“cause” (in the sense, probably, not of an efficient cause in 
itself, but, by a common figure of speech, of the action of some 
cause), and that other writers transcribed the expression. 

Prof. Tait, who is specially referred to by your correspondent, 
teems to have overlooked the above definition when he wrote 
(“Recent Advances,” ed. i.p. 16) : “the definition of force in 
physical science is implicitly contained in Newton’s * First Law 
of Motion,’ and may thus be given : Force is any cause,** &c. 
Newton, in that law, speaks of “vires impressae,’’ but forbears 
there to define, or explain, “ vis.” Clearly he refers back to 
Def. IV., where, as I have shown, he defines “vis impressa” 
by “actio,” not by “causa.” 

In justice to Prof. Tait, however, it should be pointed out that 
in the passage referred to he proceeds at once to discuss the diffi- 
culty introduced by the word “cause.” lie has, in fact, antici- 
pated ^our correspondent in the idea of his definition of force. 
Prof. Tait writes thus : “In every case in vvhicli force is said to 
act, what is really observed ... is either a transference or a 
tendency to transference of what is called energy from one por- 
tion of matter to another. Whenever such a transference takes 
place there is relative motion of the portions of matter con- 
cerned, and the so-called force in any direction is merely the rate 
of transference of energy per unit of length for displacement in 
that direction.” J. G. II. 

Electrical Phenomena 

Mr. Green, in his letter to Nature, voI. xix. p. 220, omits 
to state the route by which he ascended Monte Rosa “not long 
since.” This is a detail of interest, because the rocks of that 
range are decidedly magnetic, and much hidden on the north 
side by ice. 

In 1875, lauch out of sorts, I w'as training by short climbs, 
and at the Kiffleberg, well known for its effect upon the 
magnet, strolling up the Corner Grat in company with three 
other members of the Alpine Club, and several more, the sky 
quickly clouded over, it thundered, and the axes of the Alpine 
men fizzed in most orthodox fashion, especially when held up, 
and the long sticks of the non-climbing men also crackled. A 
transitory but vivid lightning storm followed. 

Several days later, during an attempt to ascend the Stockhorn, 
in company with a young Englishman, from the north side, 
by the Triftje glacier, the same fizzing, concurrently wdth 
snow, thunder, and lightning, took place, and half up the last 
glacier a violent storm came upon us, and throwing caution to 
the winds, we both skeltered down the snow and ice slopes with 
scant respect for crevasses seen and hidden. But for the 
mountaineer’s axiom, “never part with your axe,” we were 
much inclined to throw ours on one side. Soon we got below 
this critically charged stratum of air and earth, and the fizzing 
ceased. I shall never forget that terrible half-hour, only to be 
imagined by mountaineers or seafarers, Forbes, in his splendid 
work on glaciers, relates a similar incident somew'here in this 
same range. 

Positive and negative changes of earth and air, conductibility 
of these and of axe*;, and involuntary experimenters suggest 
themselves. In our latter case all were more than damp! 

I have not Forbes’ book here, and can therefore quote no 
details. Thunderstorms are characteristic. In 1849 think it 
was) I made a new pass, called the Neue Weiss Thor. Over- 
head it was fine. A mile below was a thunderstorm, and during 
our descent on the Italian side, we came into it, and were 
refreshed first by snow, then by rain, till we reached Macuguaga. 

Marshall Hall 

Vernex-Montreux, Canton Vaud, Switzerland, January 27 
Ear Affection 

S^ERAL years ago, during an attack of whooping-cough, I 
u affected ns to caire sounds 

r by that ear to seem flatter than their true pitch as heard 


by the other ear. The difference was about a semitone, as I 
ascertained by holding a tuning-fork to each ear alternately ; and 
when I whistled I heard two notes in discord. The affection 
lasted about ten days. 

Will one of your readers kindly render me an explanation. 

Adelaide, November, 1878 P. 


RELATION OF METEORITES TO COMETS^ 

T FI OLD in my hand a stone that weighs about two and 
■■■ a half pounds. Over a part of its surface is a thin 
black crust. A part of its corners are cracked off, showing 
a gray interior, and on looking closer you see small 
points of iron all through it. It is heavy — about one half 
heavier than granite, or marble, or sandstone. Alto- 
gether it is a very curious stone, totally unlike any of our 
rocks. 

That stone was once a part of a comet. 

Do you want my reasons for saying it ? Or, does any 
one doubt it .? I propose to-night to give those reasons ; 
to set in order, as clearly and simply as I can, the facts 
and lines of thought that lead me to say as I did — that 
stone was once a part of a comet. 

It came to us from Iowa. Three years ago, on Feb- 
ruary 12, about ten o’clock in the evening, the light of a 
bright meteor was seen by nearly everybody then in the 
open air in the south-east part of that state. I will quote 
from a vivid description of the meteor given by Mr. 
Irish, a civil engineer of Iowa City, who has collected 
and published many facts about it: “The observers,” he 
says, “who stood near to the line of the meteor’s flight, 
were quite overcome with fear, as it seemed to come 
down upon them with a rapid increase of size and 
brilliancy, many of them wishing for a place of safety, 
but not having the time to seek one. In this fright the 
animals took a part, horses shying, rearing, and plunging 
to get away, and dogs retreating and barking with signs 
of fear. The meteor gave out several marked flashes in 
its course, one more noticeable than the rest. . . . Thin 
clouds of smoke and vapour followed in the track of the 
meteor. . . . From one and a half to two minutes after 
the dazzling, terrifying, and swiftly moving mass of light 
had extinguished itself in five sharp flashes, five quickly 
recurring reports were heard. The volume of sound was 
so great that the reverberations seemed to shake the 
earth to its foundations ; buildings quaked and rattled, 
and the furniture that they contained jarred about as it 
shaken by an earthquake ; in fact, many believed that an 
earthquake was in progress. Quickly succeeding, and 
blended with the explosions, came hollow bellowings and 
rattling sounds, mingled with clang, and clash, and roar, 
that rolled away southward, as if a tornado of fearful 
power was retreating upon the meteor’s path.” 

F'rom accounts collected from eye-witnesses by Prof. 
Leonard and Mr. Irish, I conclude that the meteor when 
first seen was not less than sixty miles high over N orthern 
Missouri ; that it descended at an angle of about 25“ with 
the horizon, in a right line, and disappeared at a height 
of five or ten miles. Those in the east, as at Kiokuk, 
saw it low in the west. From St. Louis it was seen in the 
north-west. In the western part of Iowa it was seen to 
pass north across the eastern sky. To persons in the 
north it passed straight down on the southern sky, while 
to those under the path named it passed nearly over- 
head, rising in the south and south-west and descending 
in the north north-east. The path thus determined is at 
least 120 miles long, and was passed over in a few 
seconds, probably not over ten. The country near the 
explosion was prairie or alluvial, Mhere stones on the 
surface are rarities, and about 800 lbs. of stones like this 
one, nearly 200 in number, have been picked up in a 
region seven miles by four, a little east of the end of the 

* A lecture ckli\crcd in the Mechanics' Course at tl e SI cTicld Scirnt ''c 
ScV)ol cf Vaic College, U.S., hy Prof. II. A. Newton. 
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meteor’ s path. These are all supposed to come from the 
meteor. Some were picked up on the surface of the 
frozen ground. One was found on the top of a snow- 
bank, and about forty feet away were marks of a place 
where it had first struck the ground. Some were ploughed 
up ill the spring. The two largest found, of 74 lbs. and 
48 Ib^., fell by the roadside, and a law-suit to settle whether 
they were the property of the finder as being wild game, 
or of the owner of the lands adjacent as being real estate, 
was decided in favour of the owner of the land. 

No one saw this stone come from that meteor. But in 
many cases peculiar stones very like to this one have 
been seen to fall from meteors, and this is one of a group 
of about twenty stones belonging to Yale College which 
were gathered at the places and directly after the time of 
the fall. They are in the Peabody Museum in a case by 
themselves, and are about one-tenth of all that has been 
found. 

But though we have no eye-witnesses to speak of its 
fall and finding, the stone as we look at it tells its owm 
story. This rounded side is not water worn. From your 
seats you cannot see them, but over these rounded hills 
and down these valleys run streaks showing that melted 
matter has flowed over them. C)n two of the smaller 
sides is collected a real lava deposit, giving in smallest 
miniature the twisted gnarled forms that some of you 
have possibly seen in the large lava beds at the foot of 
the cone of Vesuvius. This other surface had just begun 
to be melted, as though the fracture that formed it had 
been made late in the meteor’s flight. This larger face 
is only smoked, and we might even doubt whether the 
stone had not been broken here after its fall. But the 
rounded edges of the thin black crust at the angles of 
the stone show clearly that, e.\cept perhaps at some of 
the corners, the stone was in its present shape when it 
struck the ground. 

N ow what caused that brilliant light, that terrific ex- 
plosion which was heard for forty miles around, that r.iin 
of stones ? The only explanation which we can admit is 
that a stone weighing not less than 800 lbs. — how much 
more wc know not— perhaps two, perhaps fifty times as j 
much, came into the air from without. | 

What ought to happen upon the passage of such a 
stone through the air ? At the height of thirty to eighty 
miles, the region where the meteor-tracks are most fre- 
quently seen, the air is very rare, rarer than in the so- 
called vacuum of an air-pump. Yet the rapid velocity of 
the stone condenses the air in front of it. If we admit 
the truth of the kinetic theory of gases we must regard 
the molecules of air as in rapid motion, each molecule 
driven this way or that, coming in contact with and 
bounding back from other molecules. The average 
velocity of these dancing molecules of air at usual tem- 
peratm-es is a fraction of a mile per second. They there- 
fore bound back from any heavy body that moves only a 
few hundred feet per second, only slightly checking its 
velocity. But the air is here met by a stone moving, say, 
fifty times as fast as the average molecule. The mole- 
cules arc driven together beyond the possibility of getting 
away, until the temperature of the air is raised enor- 
mously. Probably the air is liquefied by the pressure, 
and then pushed aside by main force till the meteor has 
assed, when it is driven back again into the vacuum 
chind, giving us a flame shaped like that of a candle. 

What effect has all this on the stone ? // is solid and 
firm, as you see, and can withstand not a little pressure. 
It is not, therefore, heated within ; but on the outside it 
is in contact with, or rather rubbed hard against, an in- 
tensely hot stratum of air. It is therefore melted off 
just as a piece of tallow would be melted if drawn across 
a white hot iron. There is no time for the heat to pass 
by conduction deep into the stone. The melted matter 
is w iped off by the air. A part clings to these hinder 
faces of the stone, but the far greater portion helps to 


make up the meteor’s train. It is scattered in eddying 
currents in a long, narrow, whitish cloud, at first straight, 
then twisted. That cloud broadens and floats away in 
contorted forms, remaining visible sometimes a second, 
sometimes an hoifr even. The pressure and the heat 
generally keep cracking the stone, just as any stone is 
cracked by pressure or w^hen thrown into a hot fire. 
Parts may survive this treatment and reach the ground. 
Those who have picked them up as they fell have 
generally said they were hot, as they must be on the out- 
side. But some have been found, it is said, that were 
very cold. This, too, we may well believe, for they should 
retain in their interior the intense cold of space. 

This stone in my hand shows the breaking up, one 
fracture being very clearly more recent than another, 
and if you were near me you might even see fractures 
that were begun but not ended when the stone reached 
the ground. 

Wc often this breaking up. On the wall is a pic- 
ture of the principal explosion of the Iowa meteor, as 
given by one who saw it, representing, it may be, the 
cracking when this fragment was broken off from the 
main mass. There is also one of a meteor seen in Greece 
in 1863 by Dr. Schmidt. He was standing on the roof 
of his house in Athens when he caught sight of a magni- 
ficent fireball, moving so slowly that he was able to turn 
his telescope upon it. The head had two main parts, 
which were chased by a motley troop of followers, each 
drawing a bright line on the sky, all of which, at a dis- 
tance of three or four degrees, melted into a reddish 
cloud of light. Often a meteor is to the naked eye made 
up of a group of smaller ones, tlie whole being like a 
flock of birds. 

I have traced back the history of this stone to its 
entrance into the air on February 12, 1875, when it was 
part of a mass not less than tw’o feet, and I suspect not 
more than ten feet each way. It looked larger, but men 
saw the flame around the stone, not the stone itself. By 
itself, and strictly taken, this history has gaps; but taken 
along with the history of like stones and meteors that are 
numerous in the records of science, the story is easily 
filled out as 1 have given it above. No scientific man to- 
day would question it. 

The next step in my argument, though admitted by 
most, is not admitted by all of those whose opinions in 
this matter are entitled to special respect. I am not 
aware, however, that anybody has given any formal 
reasoning against it. I claim that between this stone- 
producing meteor of Iowa and the faintest shooting-star 
which you can see on a clear night in a telescope tliere is 
no essential difference as to astronomical character. In 
all their characteristic phenomena there is a regular 
gradation in the meteors from one end of the line to the 
other. They differ in bigness, but in their astronomical 
relations we cannot divide them into groups. They are 
all similar members of the solar system. 

To prove this we must of necessity rehearse the points 
in which the large and small meteors are alike and 
unlike. 

First. They are all solid bodies. The Iowa meteor sent 
down these stones, and we know that they are solid. This 
other stone which I show you is one of about 4,000 which 
fell from a meteor in Poland in 1868, and this you can 
see is solid. In the Peabody Museum is a goodly collec- 
tion of such stones from other meteors. 

A year ago last December, early on the evening of the 
2ist, a meteor entered the air sixty miles or more in 
height over the north-west corner of the Indian Territory, 
or it may be still farther west. It crossed at a height of 
between sixty and thirty miles the states of Kansas, Mis- 
souri, Illinois, Indiana, and Ohio and passed on over 
Lake Erie and the state of New York. No sound was 
heard, so far as I know, in the state of Kansas ; but in 
Missouri, and still more, in Illinois, the explosions were 
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fearful, and multitudes of fragments were seen to fly off 
by every one who saw the meteor. In Indiana it was 
thought that the explosions were heard at Bloomington 
150 miles from the nearest point of the path. In New 
York State the sky was wholly overcast, sm that of course 
nothing was seen. But at many places the people thought 
there was an earthquake. Was this a solid body ? As if 
to remove this from the class of detonating into that of 
stone-producing meteors, one single small fragment 
three-fourths of a pound in weight, was heard to fall and 
was picked up the next morning on the snow in Indiana. 
A piece of this is in the Peabody Museum. 

In i860 a meteor went north-west across Georgia and 
Tennessee and exploded, disappearing nearly over the 
southern boundary of Kentucky at a height of about 
twenty-eight miles. There was the same terrific explo- 
sion heard, the same scattering of fragments seen. The 
meteor was seen over all the region from Pittsburgh to 
New Orleans, and from Savannah to St. Louis. But 
from this meteor no stone was found, but you cannot 
doubt for all that that it was a solid body. I 

So, a few weeks ago a meteor fell in broad daylight in | 
Southern Virginia, the sound of which, over a limited ' 
region, seemed like an earthquake. It, too, must have 
been solid. 

In July, i860, some of you, I presume, saw a meteor 
cross from the west to the east. It came from over 
Northern Michigan, and was seen until it had passed at 
least 200 miles east of us, passing between us and New 
York City at a height of a little more than forty miles. 
One pear-shaped balPchased a second and a third across 
the sky. People listened for the sound to come, and one 
or two thought that they heard it but w'ould not affirm 
that it was sound from the meteor. I cannot doubt that 
that too was solid. It was seen to break in two, and the 
parts passed on one after the other for hundreds of miles. 
Xo be sure no stone was found from it, and perhaps no 
sound heard, yet that it was solid seems to me almost as 
sure as if I had a piece of it in my hands. 

Again, going one step farther, how can we avoid calling 
all the meteors solid which arc seen to break into pieces, 
and all those which glance, describing a curved course, 
or a course having an angle ? The number of such cases 
is large, and often they are very faint shooting-stars. 
But it is doubtful whether a small gaseous mass could 
exist permanently as a separate body in the solar system. 
Its repulsion would keep the parts so far asunder 
that the sun’s unequal attraction would scatter the sub- 
stance beyond all its own power of recovery. A liquid 
would probably freeze and become solid. In any case 
neither a gas nor a liquid could for an instant sustain the 
resisting pressure which a meteor is subjected to in the 
air, much less could it travel against it ten, or forty, or a 
hundred miles. In short, every shooting-star musl be a 
solid body. 

Second, The large meteors and the small ones are seen 
at about the same height from the earth’s surface. The 
larger meteors may become visible a little higher than 
shooting-stars, though that is doubtful ; they come down 
in general a little lower, some of them even come to the 

? 'Ound, but that is due rather to the size of the body. 

he air is a shield to protect us from an otherwise in- 
tolerable bombarding. Some of the larger balls come 
through that shield, or, at least, are not all melted before 
their final explosion, when the fragments, their original 
velocity all gone, fall quietly to the ground. The small 
ones burn up altogether, or are scattered into dust. 

In the third place, the velocities of the large and small 
meteors agree. These velocities are never very exactly 
measured directly ; but we are sure that in general they 
Sf. than two and less than forty miles per second. 
This is true both for small and for large meteors. The 
velocities for each class are not widely different. 
We sometimes need a name for the small body that 


will, if it should come into the air, make a shooting-star 
or larger fireball. We call such a body a meteoroid. 
Now, velocities of from ten to forty miles a second imply 
that the meteoroids are bodies that more about the sun 
as centre, or else move through space. These velocities, 
as well as other facts, are utterly inconsistent with a 
permanent motion of the meteoroids about the earth, or 
with a terrestrial origin, or with a lunar origin. 

Fourth, The motions of the large and small meteors, 
as we see them cross the sky, have no special relations 
to the ecliptic. If either the one or the other kind had 
special relations to the planets in their origin or in their 
motions we should have reason to expect them, if not 
always, at least in general, to move across the sky away 
from the ecliptic. But the fact is otherwise. We see 
both small and large meteors move towards the ecliptic 
as often as from it. Neither class seem, therefore, to 
have any relation to the planets. 

Again, in general character the two classes are alike. 
They have like varieties of colour, they have similar 
luminous trains behind them ; in short, we cannot draw 
any line dividing the stone-producing meteor from the 
shooting star, at least in their astronomical relations. 
We cannot say that the Iowa meteor is different from the 
Georgia meteor of 1 860, on the ground that stones were 
found in one case and not in the other ; or that the 
meteor of December, 1876, was different from that of 
July, i860, on the ground that one had a series of terrific 
explosions and the other was only seen to break into 
parts; or that the meteor that is seen to break into parts 
differs from one evidently solid, that burns up without 
any appearance of explosion. They all arc astronomically 
alike. They differ in bigness ; but this has nothing to do 
with their motion about the sun or in space. 

When, therefore, we learn something about the origin 
and motions of the smaller meteoroids, we can infer like 
facts about the larger ones. I propose, then, to show 
that shooting stars were once pieces of comets, 

{To be continued,) 


A ZOOLOGICAL LABORATORY 

P ROF. ALEXANDER AGASSIZ, in his Report to the 
President and Fellows of the Harvard College Museum 
for 1877 and 1878,10 September i, gives an account of 
his new laboratory at Newport, a plan of which he has 
been good enough to send us. This is the first report 
which has been presented since the Museum has come 
under the care of the President and Fellows of Harvard 
College, and the description given by Prof. Agassiz suf- 
ficiently indicates that the Museum is a model of its 
kind. During the past eighteen months increased funds 
have been placed at the disposal of the Museum, and 
excellent use has been made of them. Not only is the 
Museum arranged so as to make it of the greatest service 
to students, but in such a way that the portion thrown open 
to the public must have an excellent educational effect. 
Everything has been done to make visitors clearly under- 
stand what they sec, and evidently this attention is appre- 
ciated and is answering its purpose. 

The new laboratory, erected by Prof. Agassiz at his own 
cost, and which is a model of what such a place should 
be, is described by Prof. Agassiz as follows : — 

The new laboratory erected by me at Newport is twenty- 
five feet by forty-five. The six windows for work are on 
the north side, and extend from the ceiling to within 
eighteen inches of the floor. In the spaces between the 
windows and the corners of the building are eight work- 
tables, three feet by five, covered with white tiles, one 
foot of the outer edge being covered, however, with black 
tiles for greater facility in detecting minute animals on a 
black background. Between the windows, movable 
brackets with glass shelves are placed ; while similar 
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brackets extend across the M^indows and between the 
tables^ thus providing a shelf at any desired height. The 
tables for microscope work are three-legged stands of 
varying height, adapted to the different kinds of micro- 
scopes in use. The whole of the northern side of the 
floor upon which the work-tables and microscope stands 
are placed is supported upon brick piers and arches 
independent of the main brick walls of the building, 
which form at the same time the basement of the building. 
The rest of the floor is supported entirely upon the insidfe 
walls and upon columns with stretchers extending under 
the crown of the arches reaching to the northern wall. 
This gives to the microscopic work the great advantage 
of complete isolation from all disturbance caused by 
walking over the floor. This will be duly appreciated by 
those who have worked in a building with a w'ooden floor, 
where every step caused a cessation of work, and was 
sure to disturb any object just at the most interesting 
moment. The floor is cemented and covered by a heavy 
oil-cloth. The centre of the large room is occupied by a 
sink, on each side of which extend tw'o long tables, three 
feet by twelve. These are covered with different coloured 
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tiles, imitating mud, sand, gravel, sea-weed, black and 
white tiles, as well as red, yellow, blue, green, violet, to 
get all possible variety of background. A space at each 
end is covered by a glass plate, allowing the light to 
come from underneath, thus enabling the observer to 
examine larger specimens from the under-side, without dis- 
turbing them when fully expanded. Two shorter and nar- 
rower tables, eighteen inches by seven feet, are placed half- 
way between these central tables and the southern face of 
the building. These tables are intended for larger aquaria or 
dishes, and are covered with common marble slabs. There 
is a blank wall on the south side, the whole of which is occu- 
pied by closets and shelves for storing glass jars, re- 
agents, bottles, dishes, and so forth. A space is devoted 
to books. The open shelves for jars and dishes are of 
heavy rolled glass, supported upon iron brackets. The 
basement is used for the storage of alcoholic specimens, 
dredges, trawls, and other similar appliances. In the attic 
there is a large tank for salt water and another for fresh : 
the rest of the attic space will be eventually devoted to 
photographic rooms and room for an artist. The labo- 
ratory is supplied with salt water by a small steam-pump 



driven by a vertical boiler of five-horse power; this is 
kept going the whole time day and night, the overflow of 
the tank being carried off by a large pipe. The water is 
taken some distance from the laboratory, and drawn up 
at a horizontal distance of sixty feet from the shore in a 
depth of some four fathoms, the end of the suction pipe 
standing up vertically from the ground a height of five 
feet, and terminating in an elbow to prevent its becoming 
choked. The water is led through iron pipes coated 
inside with enamel. From the tank the salt water is 
distributed in pipes extending in a double row over the 
central tables, over the long narrow tables for aquaria, 
and along the whole length of the glass shelves on the 
south wall. Large faucets to draw off salt water are 
placed at each sink, and by a proper arrangement of 
valves it is possible to lead fresh water to a part of the 
pipes, in case it is needed. The pipes leading over the 
tables and shelves are provided with globe valves and 
nozzles, to which rubber pipe can be attached and the 
water led to a vessel below : there are fifty such taps, 
each of which can supply water or air to at least three or 
four jars. The overflow runs into gutters laid along- 


side the table*?, leading into the main drain-pipe. 
To aerate the salt water I use an injector invented by 
Prof. Richards, of the Institute of Technolog}. 
This can be used to supply aerated water directly 
to the jar by providing it with a siphon overflow, 
or the aerated water can be kept in a receiver, from which 
air alone is then led to the jar. This latter course is the 
only practical one for delicate specimens and for the bulk 
of the work of raising embryos. The cast and west sides 
have large windows and doors provided with blinds ; they 
always remain open with the blinds closed to keep out sun- 
light, and serve to ventilate the laboratory thoroughly. 
Large tables for dissection, covered with slate and adjoin- 
ing a sink provided with fresh and salt water, are placed 
across the windows of these sides. Ever since the closing 
of the school at Penikese it has been my hope to replace, 
at least in a somewhat different direction, the work which 
might have been carried on there. It was impossible for 
me to establish a school on so large a scale, but I hope by 
giving facilities each year to a few advanced students 
from the Museum and teachers in our public schools, ta 
prepare, little by little, a small number of teachers who 
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will have had opportunities for pursuing their studies 
iiltherto unattainable. The material to be obtained at 
Newport is abundant. The dredging is fair and not diffi- 
cult, as the depth in the immediate neighbourhood does 
not exceed twenty to thirty fathoms. The pelagic fauna, 
however, is the most abundant. During Ae course of each 
summer, by the use of the dip-net, representatives of all 
the more interesting marine forms are sure to be found. 
With my small steam launch a large space can always be 
traversed any evening and advantage taken of the con- 
dition of the wind and tide, the launch being amply large for 
easy dredging in the moderate depths of the entrance of 
Narragansett Bay. The laboratory is placed on a point at 
the entrance of Newport Harbour, past which sweeps the 
body of water brought by each tide into Narragansett Bay 
and carrying with it everything which the prevailing south- 
westerly winds drive before it. Newport Island and the 
neighbouring shores form the only rocky district in the 
^ long stretch of sandy beaches extending southward from 
” Cape Cod — an oasis, as it were, for the abundant deve- 
lopment of marine life along its shores. 


BIOLOGICAL NOTES 

Caspian Sea ALGAv.—Herr A. Grunow has quite 
recently published a detailed catalogue of a collection of 
alga;, made by himself at Baku and Krasnowodsk, on the 
Caspian, and also of some collections made by his friend 
Czermak in Baku Bay and by Thieme in Krasnowodsk 
Gulf, in addition some specimens preserved in spirits were 
given him by Dr. Schneider. Excluding the diatoms only 
eleven species arc alluded to, and but two (Cladophora) 
appear as new. Of the diatoms there is a goodly list. 
Many of the species of these diatoms appear to occur 
everywhere. Go where one will, they are to be found, 
and what a marvellous geographical distribution I — Baku 
on the Caspian, St. Paul’s Island in the Southern Ocean, 
and then the Frith of Clyde, or the mouth of the Thames. 
Two beautiful plates representing the new species of 
diatoms accompany the paper. Many of the species are 
marine forms. 

Natural History of the Caucasus.— A very im- 
portant contribution to the natural history of this region 
has been made by Dr. Oscar Schneider based on collec- 
tions made by himself during a summer spent there in 
1875. The series of memoirs before us, edited by Dr; O. 
Schneider, has been reprinted from the Journal of the 

Isis” Society of Dresden, and consists of an account of 
Ihe mollusca, by the editor ; the arachnoids, by Dr. L. 
Koch^ many new species are figured ; the hemiptera, by 
Dr. G. v. Horvath; the algm, by Dr. A. Grunow, a 
memoir we have already noticed ; the minerals, by Dr. 
A. Frenzel ; the rocks, by Dr. Moehl ; the fossils, by Dr. 
Geinitz. These reprints form a small volume of pages 
with five plates. 

On Sprouting in Isoetes.— K. Goebel records m 
some detail and with illustrative figures the fact that he 
has found buds developed from the base of the leaves 
below the lingule in Isoetes lacustris. The specimens 
were collected in Longemer Lake in the Vosges, and the 
discovery was made during an investigation into the 
embryology of both /. lacustris and /. echinospora. The 
examples in question showed neither macro- nor micro- 
sporangia, but in their place were found on the leaves 
little Isoetes plants. The first appearance of the buds 
was under the lingule in the furrow of the still young 
leaves. A pretty compact swelling made its appearance 
on the under half of the glossopodium. This swelling 
was the commencement of a conical protrusion of the 
cellular tissue, in which a side cell did not take any lead- 
ing part ; later on this swelling appeared to be more 
rounded off ; the stages between this and that in which 
one to two leaves were found, was not specially observed. 

A section through the young bud shows that the median 


plane of the young leaves is precisely that of the mother 
leaves, and they lie so tightly packed together that the 
lingule of the first new leaf is parallel with the surface of 
the mother leaf. The root formation of these buds 
appears to be quite normal. Some of the leaves only 
gave rise to these buds. The author thinks this is an 
instance of De Bary’s apogamy. Interesting and novel 
as these observations of Goebel are, they yet leave a good 
deal to be desired {Bot, Zeitung^ i., 1879). 

The Brittle Stars of the Challcnger,-A.vi order 
that persons who are interested in echinoderms may get 
early information, and to secure a just priority of dis- 
covery to the Challenger expedition, Mr. Th. Lyman has 
just published, as No. 7, vol. v. of the Bulletin of the 
Museum of Comparative Zoology at Harvard College, 
Cambridge, Mass., a Part I. of a catalogue of the new 
species found, which contains brief diagnoses, with figures, 
of the more essential parts of no less than thirteen new 
genera, and ninety-six new species of Ophiuroids. Part 
11. will contain some remaining species of the family 
Ophiuridae, and those of Astrophytidae. All matter 
beyond the mere necessary description is reserved for 
the volume to be devoted to this group, and which is to 
be brought out by the British government under the 
general superintendence of Prof. Sir Wyvillc Thomson. 

Spines of Echini. — ^The last published part of the 
Transactions of the Royal Irish Academy (vol. xxvi., 
Science, part 17) contains a memoir by H. W. Mackintosh 
on the structure of the spines in the sub-order of the 
Desmosticha (Haeckel). In indicating four series into 
which, judging from the structure of the spines, this sub- 
order may be divided, the author expresses his opinion 
that the characters derived from the spines are just as 
useful as any other characters drawn from the comparison 
of individual parts. He finds it just as easy and as certain 
to recognise a Diadeina, an Echinus, or an Arbacia by 
the structure of its spines as by the arrangement of its 
pores, or the disposition of its anal or genital plates. 
The memoir is accompanied by three plates containing 
twenty-seven figures, all drawn by the author with the 
assistance of a Wollaston’s camera lucida. The figures 
represent transverse sections of primary inter-ambulacral 
spines of some twenty-six species, and have been drawn 
on stone by Tuffen West with great care and accuracy. 

The Food of Fishes. — Mr. S. A. Forbes publishes a 
very interesting paper on the food of fishes in the Bulletin^ 
No. 2, of the Illinois State Laboratory. The importance 
of the subject to the scientific student and to the practical 
fish-breeder cannot be doubted. Some valuable fishes 
are found dependent on food too liable to injury or de- 
struction by man or nature to make it worth while to cul- 
tivate them, while others, equally valuable, may subsist 
on food absolutely indestructible. The contents of the 
stomachs of some fifty-four species of Illinois fish were 
carefully examined, and the details of the food found are 
in each case given. In some instances the enormous 
quantity of food devoured, especially in insect-feeders, is 
noteworthy, and much of the food consisted of land-insects 
which had fallen into the water, thus bringing fish and land 
birds into competition for food. Some of the species 
were herbivorous, others carnivorous, and several, such 
as the cat-fishes, were quite omnivorous; the dog-fish 
(Amia calva) was herbivorous, but only one small speci- 
men was examined. The shovel-fish {Polyocion foltum), 
supposed by the fishermen to live on the slime and mud 
of the river-bottom, was found to feed to an enormous 
extent on Entomostraca, and fully one-fourth of the entire 
food was made up of vegetable matter, algas being largely 
eaten, and there was very little mud found mixed with the 
food. The interlacing of the gill-rakers of this species, 
which are very numerous and fine, and arranged in a 
double row on each gill arch, doubtless form a strainer 
which allows the passage of the fine ^silt of the river out 
with the water, but arrests everything as large as a Cyclops. 
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THE ELECTRICITY OF THE TORPEDO' 

II. 

4 ‘ fJURRENTS induced by a torpedo discharge are all 
^ produced at the beginning of each wave. There are 
currents induced on the completion of a circuity i.e., the 
inverse of the inducting currentSy as is shown by the elec- 
trometer. 

Fig. 7 will show the arrangement of the experiment to 
prove that the torpedo's discharge in the inductive coil 



(d) produces, in the secondary coil (c) currents of suffi- 
cient energy to cause movement in the second signal 
placed in the circuit of the inducted coil. It must be 
remarked, however, that the electric apparatus which 
furnishes the indications of the passage of the discharge 
is not, as shown in the diagram, that which produces the 
inducted currents. Currents of sufficient intensity would 
not hare been obtained to act upon the electro-magnetic 
signal, if we had opposed to the passage of the discharge 


a resistance so considerable as that of the coils of the 
electro-magnet. The difficulty has been averted by using 
the opposing apparatus for signalling ; and this we are 
authorised in doing, since the discharges are absolutely 
symmetrical to the right ‘and left when the nervous 
centres are excilfed by the magnet. 

That exception made, let us examine the results of the 
experiment. The traces were placed one over another ; 
one (as i in Fig. 8) indicating the successive waves of the 
discharge, and the other (as 2 in Fig. 8) the currents in- 
ducted by the waves. This figure already shows 
an important fact : that the number of inducted 
currents is equal to that of the inducting waves ; 
and that each inducted current is produced at the 
commencement of each wave, just as in a galvanic 
current an inducted current is produced at each 
completion. But here we only find currents in- 
ducted by the completion or, more exactly, at 
the commencement of the waves ; none arc pro- 
du ed during the decreasing phase of each wave, 
or at least if they are produced they do not act 
upon the electro-magnetic signal. 

From the preceding it should be inferred that 
the currents, inducted by the torpedo-waves and 
produced at the commencement of these waves, 
must in that be analogous to the inducted cur- 
rents resulting from the completion of a galvanic 
circuit. 

N o instrument could be better than Lippmann’ s 
electrometer for giving us information as to the direction 
of the currents inducted by the torpedo waves. Its instan- 
taneous action enables it to indicate, by a sudden dis- 
placement in a determinate direction, the direction of each 
inducted current. 

If a weak current derived from the main discharge is 
passed through the electrometer, we see the column after 
moving to one side of the reticule always oscillate to the 
same side, thus showing that the successive waves arc 



Fig. 

joined one to another, so that there is never an absolute 
break in the current. In Fig. 9 the arrows show the 
oscillation of the column towards the right side. 

If the induced currents are directed through an electro- 
meter by the discharge which causes the column of the 
instrument to deviate to the right, the direction of oscil- 
lation is immediately reversed (Fig. 10). 

The comparison of those two diagrams showing that 
the inducted current has a contrary effect to that of the in- 
ducting current, brings together the inducted currents of 
the torpedo and those obtained by completing a galvanic 
circuit. To be more exact, since the circuit which com- 
prises the torpedo remains always complete, we shall say 
that the inducted currents are produced at the beginning 
of each electric wave of the animal. Thus the torpedo 
calls forth in each of its electric waves an initial inducted 
current and docs not give a terminal inducted current. 
This conclusion goes to support what we learned from 
the wave-writing of the electro dynamograph, viz., that 
the initial phase of each wave has a suddenly increasing 
intensity, whereas the terminal phase presents a gradual 
decrease. 

5. The discharge of the torpedo is analogous to musailar 
tetanus; every electric wave in the discharge corresponds 
to a muscular shock. 

» Cont'nued from p. 297, 


8 . 

In what precedes we have endeavoured to give an idea 
of the torpedo discharge from the nature of the suc- 
cessive acts which constitute it, insisting only upon points 
relating to experimental science and to the direct results 
of M. Marey’ s investigations. 

We are now enabled to meet the question on higher 



Fig. 9. Fig. 10. 

ground and consider the electric function from a philo- 
sophical point of view, by classing it with the muscular 
function. 

Let us first compare the elementary action of electric 
discharge to the elementary action of muscular contrac- 
tion, *>., the electric wave to the muscular shock. 
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The simple excitation of the remote end of an electric 
nerve produces a single wave, as the simple excitation of 
a motor nerve produces a single shock. In both cases, 
at the moment of the nerve-excitation produced in the 
neighbourhood of the electric apparatus o| of the muscu- 
lar apparatus, the amount of delay is sensibly the same, 
about seven-hundredths of a second. The electric wave, 
like the muscular shock, has a phase of increase and a 
phase of decrease ; the former, as we have seen, is abrupt 


or sudden from one part to another; the decreasing phase 
is much more gentle. The same agents modify the wave 
and shock in the same manner ; heat renders both these 
actions more speedy and more energetic up to a certain 
point at which both electric reaction and muscular reac- 
tion disappear ; cold acts equally upon movement and 
electric action, rendering both more slow, more feeble, 
more extended, and at last extinguishes them when the 
temperature is lowered to about zero C. 




I 

1 

1 

Je oi;cc> (ir 


Fir. 

In the complex muscular act which is called contraction, 
as in the electric act which constitutes the discharge, the 
elementary phenomena which we have just been con- 
paring, the waves and the shocks are added on one to 
another in the same manner ; they succeed each other 
with a rapidity so great that each has not time to com- 
plete all the phases before its successor is produced. The 
floor and the shock are interrupted during their decreas- 
ing period by a new wave or shock coming to join on its 



Fig, I.-* 


effect to what remained of the preceding act. But, as 
there arc imperfect muscular contractions, cases of te 
tanus where the shocks are not completely fused together, 
not being rapid enough in their succession, so in the 
same way certain electric discharges present a remark- 
able discontinuity, such that the elements of the perfect 
act are seen arranging themselves, the waves following 
each other with less rapidity, the shocks separated from 
each other by a larger interval of time. 


Let us now compare the effects of fatigue upon mus- 
cular contraction and upon the discharge, as we have 
compared them upon the muscular shock and upon the 
electric wave ; we shall see the two acts modified in the 
same direction. It is even possible to see the torpedo- 
wave and discharge gradually becoming extinguished, 
just as muscular shocks disappear under the influence of 
exhaustion. This gi-adual extinction of the electric 
waves is very evident in Fig. 1 1, obtained *by means of 
the electro-dynamograph. 

Poisons which act directly or indirectly upon the mus- 
cular function modify in the same manner the electric 
function. Thus strychnine, for example, which in a 
very special manner exaggerates the excito-motor power 
and that which might be termed the excito-electric 
power of nervous centres ; a complex reaction, a muscular 
tetanus on one side and a real electric tetanus on the 
other, is produced in reply to a simple excitation, the 
mere touch of the skin, or a slight noise. 

Fig. 12 shows a type of muscular strychnine contrac- 
tion in the frog. Here w'C observe a diminution of in- 
tensity produced in the middle of the muscular tetanus 
between two maxima, one at the beginning and the other 
at the close. 

In agreement with this characteristic phenomenon, the 
cause of which is unknown, we observe in torpedo 
I poisoning by strychnine a weakening or interruption 
I towards the middle of the discharge. Fig, 13 shows on 
I line A a type of this species of interruption which must 
be compared with that which we have just seen on the 
tracing of muscular tetanus. 

We might still further extend the comparison of those 
two functions, the electric and the muscular, by study- 



Fig. 13. 

action of other fishes, such as the Gjymnofus, the of muscular phenomena and electric phenomena becomes 
f showing that the results are perfected, the more enlightened is our knowledge of the 
^ 5 ^” neat and cold act upon muscular con- motor nerves. Does the fact that a voluntary discharge 
upon the dischmge of the torpedo. The of the torpedo is a complex act not prove that the rolun- 
sufficient to justify the func- tary contraction of the muscles is also a complex act? 
A which, let us hasten to say, is in Very certainly, the comparison of the voluntary contrac'- 

acwrdance with the anatomical assimilation. tion of the muscles with the tetanic phenomena pro- 

hicA ^ these identifications are of duced by electricity or by strychnine, the existence of a 

gner interest than curiosity ; the more our knowledge muscular sound during the contraction, the quivering or 








”* produced under the 
innu^ce or cold, all these seem ailments in favour of 
the meory which considers muscular contraction as the 
result of very frequent shocks ; but the complexity of 
the^ voluntary discharge of the torpedo, the manner in 
which the waves composing it succeed each other and are 
added together, forms a very important confirmation of 
the numerous presumptions already made. 

Francois Franck 


SCIENCE IN LANCASHIRE AND CHESHIRE 

AT Liverpool the annual associated soiree of the 
Literary, Scientific, and Art Societies, eighteen in 
number, of which twelve are scientific, held at St. 
George’s Hall on the 31st, was a marked success, and 
will tend much not only to foster scientific tastef in 
this district, but inculcate an element of scientific co- 
operation, in the various institutions of the town, that 
will be of the highest practical value. The fourteenth 
Winter Course of Free Lectures for the People, given 
at the Free Library and Museum, by order of the 
Corporation, commenced on the 6th of last month. 
Amongst the forty-one lectures announced, thirteen are 
on scientific subjects, given by the Rev. W. H. Dal- 
linger, Mr. Moore (Curator), Mr. De Ranee, Rev. H. 
H. Higgins, and others. The Liverpool Geological So; 
cicty is also doing good work; a valuable paper oh 
the carboniferous limestone of Denbighshire was lately 
read by Mr. Morton, and a short but important minera- 
logical paper was given by the President, Mr, Semmons. 
Geological knowledge has been increased by a boring at 
Bootle, sunk to determine the water-bearing properties 
of the new red sandstone at great depths, by Messrs. 
Mather and Platt, for the Liverpool Corporation, who 
were urged to this course by Alderman Bennett. The 
boring has reached a depth of 1,300 feet, is 25 inches 
in diameter, is filled with water up to a height of 50 feet 
from the surface, and, according to Messrs. De Ranee 
and Morton, has proved the pebble beds of the Hunter to 
reach the extraordinary thickness of 1,200 feet, and the 
existence of the lower mottled sandstone beneath. The 
pumps not yet being fixed, it is impossible to judge 
how far the well will add to the supply of 6,000,000 
gallons a day at present pumped from the corporation 
wells. 

At Wigan, in addition to the ordinary course of lectures 
given at the Mining and Mechanical School, a special 
course has been arranged for candidates for colliery 
managers' certificates, and gives to the teaching of the 
school a special technical direction. The extension 
scheme for turning the very numerously attended evening 
classes of this school into a Mining Collegiate Centre for 
Lancashire, has necessarily languished under the un- 
exampled and continued depression in the coal trade, 
though from the number and extent of the promised sub- 
scriptions and donations to the building-fund, there can 
be little doubt that, when better times again visit this 
country, this school will develop into an important 
centre of technical education. The town has lately had 
the good fortune to have presented to it a magnificent 
library, stored in a handsome building erected for the 
purpose, the former being the bequest of the late Mr. 
Winnard, the latter the gift of Mr. Thomas Taylor. 
The reference library is well stored with standard scien- 
tific works in all branches, and the selection reflects great 
credit on the industry and acumen of Mr. Gcrrard Finch, 
barrister-at-law, who selected them, under the terms of 
the will. Some important works are of course conspicuous 
by their absence, but doubtless this will soon be remedied. 
The reference portion of this library will henceforth be 
opened on a Sunday to readers who have asked for special 
tickets, the extra cost of assistants being defrayed for 
three years by Mr. Taylor, the donor of the building. 


NATORE 

— \ Feb . 6, 1879 

Soc?etyt’^A Ylf Literaiy and Scien- 

dirided into botanirii as president; it is 

at S MOWS "‘hw sectio"®- 

and in aldSf* “embers, and discussed 

Sns • a™.?.?** gi'^en to the united 

Xa^vsis’" ^ *»een « Spectrum 

Mr ^ .V '^“‘^®»y>and “Local Geolo^,” by 

Hughes^nd Prof S" 

At Southport there is at present little done for fostering 
a tasU for either technical or scientific education, but the 
very fine aquarium is maintained in great efficiency, the 
contents of the table tanks, to which we have previously 
referred, being especially beautiful. 

At Preston, meetings of the Scientific Society have 
been numerously attended, and the president, Dr. Armin- 
son, and others, do good microscopical work. The 
meetings are held at the Avenham Institution, which is 
well filled with scientific works, including the natural 
history library of a defunct Naturalists' Society, and it is 
a matter of regret that the town, in adopting the Free 
Libraries Act, should not have carried out an amalgama- 
tion scheme, instead of running a new and inefficient 
library in opposition to the existing useful and self-sup- 
porting institution. The Gilchrist Trust lecturers here and 
at Burnley have been listened to with much interest by 
large audiences ; and at the latter place Prof. Boyd Daw- 
kins has inoculated his hearers with his taste for cave- 
hunting investigations, and searches have been organised 
into the wild hills which fringe the county boundary of 
Lancashire and Yorkshire, and form the backbone of 
England, a district which for the most part appears to 
be above the level of the glacial sea deposits. 

At Chester the flourishing Natural Science Society that 
looks back with pride to Kingsley, its founder, and for- 
ward with hope to its president, Prof. McKenny Hughes, 
is divided into several sections like a small British Asso- 
ciation. The most noticeable paper read was one by Mr. 
Shrubsole, on the Fenestellae of the carboniferous lime- 
stone, which was an important and valuable contribution 
to our knowledge of this group, proving from perfect 
specimens that several supposed species are, in fact, por- 
tions of the same organism. General lectures have been 
given to the united sections by Prof. Judd and Mr. De 
Ranee, who opened the winter session. The Society pos- 
sesses a very good local museum, but unfortunately it is 
exhibited in the disused ball-room of an ancient hotel in 


an out-of-the-way part of the city, and is known to few 
of the scientific visitors of Chester, and is but seldom 
visited by the inhabitants. The collection would, how- 
ever, form an admirable nucleus of a museum for teaching 
purposes, should the Corporation ever recognise the 
need of technical education in this town, and erect a 
building to hold a library, museum, and science and art 
schools by the side of their fine town hall. Towards 
filling museums of this class, great advantage would 
accrue if the duplicate specimens at the British and 
Jermyn Street Museums were either given, or allowed to 
circulate, in the same manner as the art treasures from 
South Kensington Museum. For valuable as are local 
collections for the scientific specialists^ no one can doubt 
the importance of giving wide and varied knowledge to 
the general public, such as, perhaps, can only be imparted 
by the inspection of typical specimens of the natural and 
artificial products of all countries. Such a collection 
may be seen on a small scale in the admirable little 
museum at Castleton, in Derbyshire, formed by Mr. 
Rooke Pennington, which at once furnishes the visitor 
with all that can be collected for forming a mental local 
picture of the past, and affords the inhabitants of the dis- 
trict an opportunity of knowing something of the world 
around them. 

At Manchester the museum at Owens College now 
includes the entire collections of the Manchester Naturafl 
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Histoiy Society and Manchester Geological 
Society, as well as a small typical collection 
originally belonging to the College and the 
complete mineralogical and metallurgical col- 
lections of the late David Forbes ; the teries 
are admirably arranged for the purposes of 
^tudy. Prof. Boyd Dawkins is curator. 


A REAL TELEGRAPH 

A NEW invention of a real practical cha- 
^ racter, not a mere “paulo post futurum** 
invention like many we have heard of lately, 
has just been made by Mr. E. A. Cowper, the 
well-known mechanical engineer. It is a real 
telegraphic writing machine. The writer in 
London moves his pen, and simultaneously at 
Brighton another pen is moved, as though by 
a phantom hand, in precisely similar curves 
and naotions. The writer writes in London, 
the ink marks in Brighton. We have seen 
this instrument at work, and its marvels are 
quite as startling as those of the telephone, 
ihe pen at the receiving end has all the 
appearance of being guided by a spirit hand. 
Ihe apparatus is shortly to be made public 
before the Society of Telegraph Engineers. 
We give a facsimile of the writing produced 
by this telegraphic writing machine. 


geographical notes 

The Spanish Ministry of Public Instruction 
has just issued a very important publication, 
being a collection of letters of Christopher 
Columbus, and of his contemporaries, as well 
as or reports sent in, during the sixteenth 
century by governors of the new American 
provinces, the originals of these letters and 
reports b^ng now in the State Archives of 
bpain. The work, which bears the title 
Cartas de India ' (Letters from India), and 
forms a large volume of 877 folio pages, con- 
tains the foHowing highly interesting docu- 
ments ; (i) Two autograph letters from Co- 
l^umbus, written in 1502 to King Ferdinand 
and Queen Isabella, the first letter dwelling 
upon the necessity of measures for increasing 
the population of the island ‘‘ Espanola ’’ 
(ban Domingo), and the second being a dis- 
cussion on the art of navigation ; (2) a letter 
^om Amerigo Vespuchi to the Cardinal 
Archbishop of Toledo, 
dated Sevilla, 1508, and dealing with the 
merchandise to be sent to the Antilles ; 

^vo letters from Fra Bartholomeo de las 
Casas, Archbishop of Nicaragua, to the In- 
fenta Don Filippo, dated Gracias a Dios, in 
Guatemala ; (4) two letters from Bernaldo 
Diaz del Castillo, one of the warriors of the 
small army of Cortes, and author of a history 
of Mexico, to Charles the Fifth (1552). and 
to Philip the Second (1558); (5) lettLs from 

^Jjjjstophor Vaca de Castro, dated Quito, 
(^542), announcing to Charles 
the Fifth the death of the Marchese Don 
Pizaro and the insurrection of Don Diego de 
Almagro; both letters are very mSinf 
being accounts of eye-witnesses ; (6) a vefy 
nterestmg letter of Donna Isabella Qiivara [o 
the Regent, Donna Huana, about the remark- 


able courage displayed by women during the expedition 
of Cortes, when all male members of the expedition 
were exhausted by disease. The work contains 65a 
pages of text and 225 pages of appendix, in which we 
nnd twenty-nine autograph letters and reports of various 
important historical persons ; twenty-one sheets of auto- 
graphs of Columbus, Vespuchi, Las Casas, Diaz del Cas- 
I tillo, Gimenez, &c. ; a map of the fortifications where the 
gems of the Incas were found ; and maps 0/ Australia, of 
the River Amazon, the Antilles Archipelago, and Magellan 
Strait, drawn in the sixteenth century. We are sure that 
all friends of historical geography wifi feel grateful to the 
Spanish Government for this valuable publication. 

CoL. PRJVALSKY has left St. Petersburg to make another 
trip in Central Asia. He will proceed by Orenburg, 
Omsk, and Semipalatinsk to the Chinese frontier, thence 
I to Hami, Hansu and Lassa. From Lassa he intends to 
' reach the Himalaya by the Brahmapootra. Returning 
then to Lassa, he will visit Khotan, Kashgar, and cross 
the intervening plateaux to Russian Khokand. The 
[ journey is to occupy two years. 

PkRE Horner has adekessed a letter, dated Zanzibar, 
December 12, to Les Missions CatholiqueSf announcing 
that the members of the German scientific expedition 
have returned in bad health. This expedition, under the 
command of Herr C. Denhardt, started from Melinda, 
and explored the course of the River Dana, which has 
hitherto been supposed to take its rise in the slopes of 
Mount Kenia. They experienced many difficulties, and 
did not succeed in getting more than about sixty miles 
into the interior. According to P^re Horneris report, in 
the place of Mount Kenia, covered with snow, they found 
only plains, and though they questioned more than 200 
persons on the subject, they could find no one who had 
heard of the mountain. Pdre Horner thinks that the 
German travellers have not been far enough into the 
interior, and he says that they are going back again 
shortly to solve the problem. The truth, howeverf we 
believe is that Herr Denhardt has found that the Dana has 
a widely different course from that generally assigned to 
It, and that it does not flow anywhere near Mount Kenia. 
fhe party obtained a very complete series of meteoro- 
logical observations, and they report that at some dis- 
tance from the coast they met with a quiet and industrious 
tribe called the Vakopomo, who, it is thought, would 
welcome missionaries among them, if the fanatic Somalis 
of the coast region would allow them to pass. 

In the February number of the Geographical Society’s 
new periodical we find a curious and learned paper by 
bir Henry Rawlinson, entitled “Rough Notes on Pre- 
histonc Cyprus, and another on the “ Upper Basin of the 
Kabul River,” from Mr. Markham^s versatile pen, accom- 
panied by a carefully drawn map of the Hindu Kush, 
borne of the geographical notes are of considerable 
interest. A St. Petersburg correspondent reports finding 
1 rjvalsky restored to his habitual vigorous state of health 
and busy preparing for his next expedition, in which he hopes 
to reach Lhassa by the Hami and Sha-chau road, accom- 
panied by young Eklon. Prjvalsky's Lob-Nor plant- 
collection turns out to be not very rich, the number of 
species being exceedingly few. Under the heading “ Explo- 
rations North of India," we have the leading features of an 
unpublished report by Capt. Woodthorpe, K.E., and 
Lieut. Harman, of their recent work in the unexplored 
Miri and Mishmi Hills, In the latter region Capt, Wood- 
thorpe obtained a fairly accurate knowledge of the sources 
u ^ ? L)ihong River and the course of its main stream in 
the hills. The result of these explorations proves that 
the vqlum of the Subansiri is only one-fourth of that of 
I the Dihong, which tends more than ever to identify the 
latter with the great river of Thibet. Some particulars 
I are also furnished respecting the Dar-es-Salaam road in 
I East Africa. 
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At Ae last meeting of the Berlin Geographical Society 
ulteresting communications were read Gerhard 
Rohlfs had left Tripolis about Christmas, and proceeded 
southwards for twelve days’ journey, there awaiting the 
presents intended for the Sultan of Wadai, sent by the 
German Emperor. The Society has also received news 
from Count Szechenyi, who has undertaken the task of 
investigating the Lo-floa. He arrived at Pekin in October 
last, and succeeded in obtaining passes for his journey to 
Thibet, a favour which has never before been bestowed 
upon any European by the Celestials. 

Herr J. M. Hildebrandt is about to start on a 
scientific tour through Madagascar, at the request of the 
Berlin Academy of Sciences. He will direct his principal 
attentions to the botany, zoology, and topography of the 
island. A report has reached Bremen through the French 
Secretary for the Navy, that the young Bremen traveller, 
Dr. Rutenberg, who is also investigating Madagascar, has 
been murdered there. Direct news from Nossi-Bd, how- 
ever, states that Dr. Rutenberg stayed there till Novem- 
ber 29 last. He was then about to start on a tour through 
the interior in a southerly direction, and hoped eventually 
to reach Fort Dauphin, near the southern extremity of 
the island. 

The Paris Geographical Society intend holding a 
meeting in commemoration of Capt. Cook on the 14th 
inst., that being the hundredth anniversary of his death. 
M. W. H fiber, Dr. E. H. T. Hamy, and M. Crosnier de 
Varigny have agreed to address the meeting respectively 
on Capt. Cook’s life, the ethnographical results of his 
voyages, and the present state of the countries discovered 
by him. Mr. J. Jackson has taken charge of the biblio- 
graphical researches, and Mr. W. Blakeney, R.N., secre- 
tary to the hydrographer, has been requested to lend the 
assistance of his knowledge concerning the great voyager. 
The Royal Geographical Society have been invited to be 
represented at the meeting. It seems strange that it 
should be left to a foreign society to commemorate the 
death of England’s greatest scientific voyager. 

A PHENOMENON causing much anxiety amongst the 
inhabitants of the shores of the Amazon is the continued 
rapid decrease of that generally colossal river. It appears 
that navigation above Manaos has become an impossi- 
bility. The cause of the continued decrease of the 
quantity of water is entirely unknown at present, and it is 
most desirable that men of science should thoroughly 
investigate the matter. 

The ^‘Berlin Central Union for Commercial Geography 
and for the Furthering of German Interests Abroad” has 
Just issued its first publication under the title “ Geogra- 
phische Nachrichten fur Welthandel and Volkswirth- 
schaft ; ” the editor is Dr. O. Kersten, and the publishers 
Herren Puttkammer and Muhlbrecht of Berlin. 

A Singapore paper states that the suitability of the 
soil of Perak for planting enterprise is exciting more and 
more attention. Five or six more planters from Ceylon 
are now there engaged in examining the soil. A similar 
remark applies to Johore, where the Maharajah has 
invited an ex -planter in Ceylon to become a sort of 
Minister of Lands ; he is expected to arrive early this 
year, accompanied by several planters, who intend to 
explore Johore. 


engineering research 

Mechanical Engineers have de- 
^ stcp which must meet with the 
P^’ogress of engineering at 
f engineer, to be 

fully efficient, must be based on the laws which govern 
matter ; and it is evident that the better we know these 
laws the mgre efficiently will our engineers be able to do 
work. The only method of discovering these laws 
and their action under all the conditions with which 
engine^ing has to deal, is by systematic and thorough 
research ; and since in this country our Government are 
so slow to see its true interests, the work, as far as pos- 
sible, must be undertaken by individuals and bodies such 
as the Society of Mechanical Engineers. That Society 
is to be congratulated on its enterprise and the clear per- 
ception possessed by its members of the foundation on 
which their all-important art should be established. At 
a recent meeting of the Society it was resolved that the 
Council should be empowered to expend during the present 
year a sum of not more than 300/. ‘‘for the purpose of 
promoting practical research in mechanical subjects.” 
What the nature and aims of this research are likely to 
be we learn from a circular which has been distributed ' 
among the members for the purpose of eliciting sugges- 
tions. 

It is proposed that a Research Committee, consisting of 
five Members of Council, be appointed by the Council 
annually, and that a sum be voted at each annual general 
meeting to be expended by the Committee. The first 
duty of this Committee, when appointed, will be to pre- 
pare a list of subjects on which further research is desir- 
able, and present it to the Council, recommending certain 
subjects to be first investigated. The Research Commit- 
tee will then appoint a Sub-Committee for each of the 
selected subjects, and invite gentlemen (not necessarily 
members of the Institution), to give assistance to such 
Sub-Committees, This proposed condition we think ex- 
ceedingly praiseworthy and liberal, and augurs well for 
the comprehensiveness and thoroughness of any research 
that may be undertaken. 

The circular referred to proposes that each Sub-Com- 
mittee be instructed that its first duty is to collect and 
collate all the records of experiments and other inforrna- 
tion already existing on the subject ; then to determine 
what further experiments, if any, are needed, and ascer- 
tain their probable cost ; and to present a report to the 
Research Committee, eipbodying a summary of the in- 
formation so obtained, a description of the experiments 
proposed to be made, and an application for the requisite 
funds. Upon the approval of any report of a Sub-Com- 
mittee by the Research Committee, the latter, it is pro- 
posed, will apply to the Council for a suitable sum for 
the use of the Sub- Committee in carrying out their 
investigations. 

Then it is proposed that ample provision be made for 
the publication of the results of any research, and for the 
continuation of investigations as far as circumstances 
seem to demand. The whole scheme seems to us to be 
conceived in a thoroughly liberal spirit, and with a true 
idea of the value of scientific research, and of the con- 
ditions under which it can be carried out with efficiency. 
That the scheme is likely to be carried out in as intelligent 
a manner as it has been devised will be evident from the 
names of those who have been appointed in the first 
instance as a Research Committee. These arc; Dr. 


The position of the missionary settlement at Blantyre 
which lies to the east of the Murchison Falls on the 
Shir^, East Africa, has never hitherto been known within 
several miles. It will, therefore, be interesting to record 
that as the result of a series of observations taken some 
five months since, Mr. Louis Carr has determined it to 
be in S. lat. 15° 45' 2S", and E. long. 35 ° U' n" 


Siemens, Mr. Wm. Anderson, of Erith, Mr. E. A. Cow- 
per, Mr. A. Paget, and Mr. F. W. Webb. ” The names 
♦of these gentlemen,” as the Engineer rightly remarks, 
‘ are a sufficient guarantee that the work will be 
carried out both with energy and discretion; and we 
can only conclude by wishing them success in their 
labours.” 
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JVOTES 

THE CouncU of Uie Royal Society of Edinburgh has recom- 
nended for the four vacancies in their list of F or^gn Honorary 
Members the names of Bonders of Utrecht, Asa Gray of the 
United States, Janssen of Paris, and Listing of Gottingen. 

At the meeting of the Royal Society on Monday last the 
Iveith Prize was presented to Prof. Heddle of St. Andrew^s for 
his papers on the Khombohedral Carbonates and the Felspars of 
Scotland. 

Our readers will be glad to hear the latest news from Madeira, 
that Prof. Clifford is certainly better, and able to be carried out 
in the sunshine. 

The following are the lecture-arrangements at the Royal 
College of Surgeons for the present season : — Prof. Parker com- 
mences a scries on Monday, “ On the Evolution of the Verte- 
brata,” to be continued on Mondays, Wednesdays, and Fridays, 
to March 3. On the same days of the week, from March 5 to 
24, Prof. Flower wdll lecture ** On the Comparative Anatomy of 
Man, ” in continuation of his course of last year. In June, Prof. 
Jonathan Hutchinson will give six lectures: *‘On Certain 
Diseases of the Eye, Skin, and Joints which are produced 
through the Influence of the Nervous System ; ” and in the same 
month Mr. 1>. T. Lownc, F.R.C.S., will give three lectures 
*‘On the Physiology of the Nervous System,” in continuation 
of his course of last year. 

At the General Monthly Meeting of the Royal Institution of 
Great Hritain on Monday, Dr. Warren Do La Rue, F.K.S., 
was elected Secretary of the Institution, and Dr. William 
Spottisw’oodc, Pres. R.S., w’as elected Manager. 

W E learn from the yountal dc St, P^tershourg that the e])i- 
demic in Astrakan was discussed before the Russian Medical 
Society at a gathering where 800 were present. It seems that 
the people call it the plague, though it is not officially so 
k'liowm. M. IJotkiiie mentioned that at the time of tlie last 
jjlague at Moscow in 1770, the question was discussed whether 
it wus the true plague or a marked form of typhu':, and he 
added that the diagnosis of the various forms of typhoid in- 
fection in Russia is very diflicult. He believes that the spots 
on the body and the quickness wdLli which death follows indi- 
cate that the present epidemic of Vctlianka is not a European 
malady. Dr. Nicolaiew, describing the symptomatology of the 
I>lague, said that its action is both physical and moral, and 
that to impose quarantine often helps rather than retards the 
siiread of the disease by the fear it awakens. 

Admiral Mouciiez will soon resume, at the Paris Observa* 
tory, the scries of soirees scienti^t/ues \\'\)\ch. had been commenced 
by Leverrier. The first w ill be given at the end of the present 
month or the beginning of March. M. Wolf wdll lecture on 
astronomy. 

The second International Meteorological Congress will be 
opened at Rome on April 14 next. At the same time an exhi- 
bition of meteorological instruments wdll take place, and the 
Italian Government invites home and foreign institutions and 
private men of science to participate in the Congress. 

We regret to announce the death of Ilerr Georg Peter 
Winthcr, of Copenhagen, an eminent Danish naturalist, well 
known through his excellent treatises on the fishes of Denmark. 
He died on January 14 at the early age of thirty- five years. 

A Celebration of the fourth centenary of the introduction of 
le art of printing into Leipzig wdll take place during this year j 


and wiU be coupled « ith an exhibition comprising all branches 
of the graphic arts. 

The little town of Ilohenstcin in the Erzgebirge will celebrate 
the centenary of one of its most celebrated sons on April 26, 
1880. The eminent naturalist and philosopher, GotthiJf Heinrich 
von Schubert was born at Ilohenstein, in 1780, and died at 
Munich on July i, i860. It is intended to erect a monument to 
his memory and to establish a school under the name of Schu- 
bert Institution. 

A BOTANICAL society is in course of formation at Strassburg. 
Its object, apart from a special study of the botany of the 
Reichsland, is to provide all the higher schools of the country 
with complete herbaria. 

We hear that the coal -mining experiments at Kaiping in the 
north of the Chinese province of Chihli are proceeding success- 
fully. The boring has reached a depth of nearly 500 feet, pass- 
ing through six seams of good coal, one of which is three feet 
and another eight feet tliick. It is proposed to bore to a depth 
of 550 feet. 

A CORRESPONDENT asks US whether the ** microphone elec- 
Iromagnetique,” said to be invented by Dr. Frank, rue St, 
Honore, Paris, is really a useful invention for deaf persons, or 
not? We have not yet heard of any microphone which in any 
w'ay assists the deaf. 

On January 30, when the National Assembly of Versailles, 
was voting on a successor to Marshal MacMahon, M. Paul Bert, 
a representative of Vonne, was lecturing on Claude Beimard and 
his works, in the large hall of the Sorboiine, before more than 
2,000 persons, belonging mostly to the high schools and learned 
professions. The only reference made to political matters by 
the lecturer related to the funeral of Claude Bernard, w'hicli 
took place at llie expense of the Government. M. Paul Bert 
reminded his hearers that it was the first time such an honour 
had been paid to a man of science. Up to that time they had 
been exclu'-ivcly reserved for men who had earned their reputa- 
tion on the battle-field, or w ho belonged by blood to the reigning 
family. 

In his lecture on Claude Bernard, M. Paul Bert narrated a 
singular stratagem w hich w'as invented by Bernard during the 
last Franco-German w ar, and might be utilised without diffi- 
culty, under similar circumstances. It was proposed to 
rc- victual Paris, w'hicli w’as strictly blockaded by German 
forces. A large number of cattle had been collected, wait- 
ing for an opportunity to cross the German lines. But a 
difficulty w'as to silence these animals, as their cries would attract 
the attention of the enemy. Claude Bernard proposed to 
practise upon them the section of the nerve which enables 
them to emit their usual cries. 'I’lie operation is so easy that it 
could be executed in a few seconds by an ordinary butcher. 
None of the animals appeared to suffer in any way by the muti- 
lation which had made them mute. But the military movement 
proved a failure, and for other causes the rc -victualling could 
not take place. 

Some of our readers may be interested to know that there 
exists ill Berlin an exceedingly efficient and comprehensive 
scientific agency, that of Friedlander und Sohn. Not only do 
they issue, at short intervals, catalogues of works and paj^er.s 
in all departments of science, published all over the world, but 
they undertake to assist individuals and associations in carrying 
out almost any scheme of a scientific kind To any one, e,g', 
anxious to pursue a particular line of research, they will furnish 
a methodical list of all tlie best researches that have been pub- 
lished on the subject ; they assist museums, libraries, &c., in 
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forming collections of scientific specimens and books, and are, 
in short, the guides, philosophers, and friends of all desirous 
of accomplishing almost any purpose connected with science. 
Their “ Biicher-Vcrzeichniss,” No. 293 (Physics and Chemistry), 
IS marvellously complete ; nothing of any value, published in 
any country in any form, seems to have escaped the compiler. 
Friedlander und Sohn have been at this work for twenty-eight 
years, and their catalogues issued during that time must be of 
great interest and value to the student of science. 

The TUfftes Geneva correspondent, under date February 3, 
telegraphs that a singular and almost unprecedented meteoro- 
logical phenomenon has been observable during the past ten or 
fifteen days in many parts of Switzerland. While the tem- 
perature in the valleys and plains lias been low, the w'aters 
covered with ice, and snow resting on the ground, a warm 
south wind has prevailed in the uplands and among the higher 
Alps, where the streams remain unfrozen and the snow has 
almost disappeared. This has been especially the case in Uri, 
Schwytz, the Grisons, Neuchatel, and the Bernese Oberland. 
Mr. Coolidge, an Englishman, with four guides, made the 
ascent of the great Schreckhorn last week at four o’clock in the 
afternoon, when the thermometer on the summit of the moun- 
tain marked several degrees above freezing-point. The Ober- 
land Alpine Club propose to buy some of the il^x forming 
part of the collection of the late King Victor Emmanuel, for 
the purpose of re-stocking the mountains of Switzerland. 

A SHOCK of earthquake was felt at Foochow and Amoy on 
December 17. 

A FINE meteor was observed at Prague and many other towns 
and villages of Bohemia on January ii, at 7.30 r.M. It ap- 
peared in the north-^^'estcrn part of the sky and moved towards 
the south-w'est, disappearing with a loud report, and leaving a 
long luminous train behind. The colour of the meteor was 
white at first and reddish violet at the end ; the duration of the 
j)henomenon was ten seconds. 

The project of a canal between the Rhine and the Maas seems 
at last to approach realisation. The city of Crefeld has declared 
its readiness to pay the sum of 500,000 maiks (25,000/.) towards 
it, and it is confidently hoped that now both the Prussian as well 
as the Dutch Government will grant the necessary additional 
funds. 

We believe that the changes in the Government of the French 
Republic w ill be favourable to the development of education all 
over the land. The extension of public instruction is to be a 
part of the programme of the Ministry, which will not be 
published before our present imprcs«>ion will be iji the hands of 
our readers. 

Another of the London gas companies has been trying to 
show what gas-lighting can be made if only the public are 
willing to go to the necessary expense. On Friday last the 
Gas Light and Coke Company lU up part of Regent Street in 
much the same way that the Phamix Company recently did 
the Waterloo Road. The result is described as admirable. By 
the use of Sugg’s improved form of burner, a light framework, 
and the proper adjustment of .'•uitablc reflectors, a light was 
obtained very much brighter than that to which w e have been 
so long accustomed. We believe if some enterprising company 
undertook to light one of our principal thoroughfares for some 
months at their own expense by this method, they would 
most likely be rewarded by a demand on the part of the public 
that the new form of light should be made general and per- 
manent. Some comparative experiments which have been 
made at Westgate-on-Sea with the Jablochkoff candles have led 


the experimenters to the conclusion that this form of electi;ic 
lighting is much more expensive than gas, and is surrounded 
with so many difficulties that no amount of improvement is 
likely to fit it^or adoption. It is rumoured that an experiniciil 
is likely to be made in lighting the reading-room of the Britidi 
Museum with the electric light. 

The Austrian Tourist Club has offered two prizes of too and 
50 florins respectively for the best and next-best monograph of 
a mountain group or single mountain from the district of the 
Austrian Alps. Particulars respecting the competition can be 
learnt upon application to the Committee of the Club, Gusshau^- 
strasse, Vienna, 

Continuing his researches on the scintillation of stars, M. 
Montigny has examined the influence of atmospheric temperature 
and pressure, moisture in the air, fogs, snow', different winds, 
&c. Ilis observations are detailed in a recent number (ii, of 
1878) of the Belgian Academy’s Bulletin, The general conclu- 
sion to which the various facts point is thus stated ; — It is the 
presence of water in greater or less quantity in the atmosphere, 
that exerts the most marked influence on scintillation, and which 
most modifies the character of it, either when the water is dis- 
solved as vapour in the air, or when it falls to the surface of the 
ground in the liquid state, or in the solid state, in the form of 
snow.” 

In spectacles designed purely for amusement there occur from 
time to time exhibitions of muscular dexterity and strength which 
arc highly interesting to the physiologist. La Nature mentions 
that there was lately to be seen at the Hippodrome, in Paris, a 
gymnast, named Joignerey, who discharged a piece of cannon, 
not supporting it on the shoulder, as others have done, but like 
a rifle. The same man, suspended by his legs from a trapc/c, 
raised with his teeth a horse and its rider. About the same time 
visitors to the skating theatre w^ere astounded by the feats ol the 
juggler Treniz, who entwined himself in a long streamer wound 
as an aerial helix, a feat which has been peculiar to the Japanese ; 
and, w ith cubes of w’ood throw n into the air and caught, sketched 
the rudiments of unstable architccturaLform«, modifying their 
arrangement w ith unfailing dexterity and certainty. 

At a recent meeting of the French Physical Society M. Benoit 
show ed a thermo-regulator of his invention, based on the increase 
of maximum tension of a saturated vapour w ith the temperature. 
A small vessel, containing metbylic ether, is placed in the stove 
whose temperature is to be kept constant ; it communicates with 
a mercury manometer, the movements of which, again, serve to 
regulate the flow of the coal-gas wdiich heats the stove. M, 
Benoit has thus been able to maintain a temperature of 85° C. 
constant to w ilhin one-tenth of a degree. The apparatus o\\ es 
this rare precision to the smallness of its mass and the rapidity 
with which the tension cf the vapour increases with the tempe- 
rature. The author showed that after having regulated it for 
the surrounding temperature, one had merely to blow rapidly on 
the small vessel of liquid in order to produce the extinction of 
the gas-burners governed by the apparatus. 

Several Parisian photographers have tried to use electric 
light for obtaining clichh^ and have been wonderfully successful, 
MM. Pierre Petit und Lebert arc the most prominent amongst 
them. 

Scarcely a month passes but we receive the first number of 
a new journal devoted to science. Last W'cek we referred to a 
new Italian Nature^ and we have before us several other journals 
which arc at least new to us. VAthlntsum Belge^ which has 
entered on its second year, devotes a portion of its space to 
science, as well as to literature and art ; it seems to us to, be well 
conducted. The first number of the second year cf Le Mcmle 
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/a Science et de V Industrie is extremely satisfactory, contain- 
ing much and varied information both in pure and applied 
science. The Telephone Journal, of which also No. i of vol. ii. 
lies before us, we have seen for the first time. Ij seems to be an 
organ of the Chicago branch of the Bell Telephone Company, 
and contains mostly a list of persons and firms telephonically 
connected with each other through the Central Office in Chicago. 
The list of names is a long one, and as the “ calls ” of the Com- 
pany are stated to average 5,500 daily, we infer they are doing 
u paying business. We have already referred to the Spanish 
Crdnica Cientifica ; Nos. 25 and 26 are exceedingly creditable, 
containing a fair selection from the scientific work being done 
both in Spain and in other countries. Altogether science has 
taken a prominent and influential place in the journalism of 
the day. 

“ The Magic Lantern Manual,” by Mr. W. J. Chadwick, is 
a plentifully illustrated little volume likely to be of great service 
to those, and they arc many, who work with this useful apparatus 
in one or other of its many forms. Warne and Co. are the 
publishers. Equally useful in its own department is Dr. Sylvester 
Marsh’s little manual on Section Cutting, a practical guide to the 
preparing and mounting of sections for the microscope, special 
prominence being given to the subject of animal sections. 
Messrs. Churchill are the publishers. 

Some excavations made at Merten, near Bolchen, in German 
Lorraine, have given remarkable results. The remains of a 
gigantic equestrian statue were found, of which the figure of the 
rider is particularly well preserved. Investigation of other 
remains tend to show that the origin of the statue is Roman ; 
parts of mosaic floors, &c., have also been discovered. 

A NEW agricultural school is about to be established at 
Meissen, Saxony. 

The cultivation and consumption of opium continues to in. 
create largely in China, but notwitstanding this extended culti- 
vation, the Persian drug is extensively consumed on account of 
its comparative cheapne.ss. In a report from Amoy it is stated 
that the poppy is cultivated in the neighbourhood with the 
knowdedge and sanction of the mandarins ; but so far the pro- 
duction of opium appears in no way to affect the foreign pro- 
duce, as, from the imperfect system of manufacture practised by 
the natives, they are unable to produce a drug in any way 
approaching the foreign article, either in quality or flavour. As 
regards the habit of using opium, Mr. Alabaster says : “ It is now 
.so general that I assume there is little probability of much increase 
in the demand unless the poimlation of Formosa increase, where, 
as the use of opium is almost a necessity of life in the plantations 
there, to counteract the malarious influences of the climate there 
must be a larger export thither. Nor is it to be desired that the 
consumption should become greater, for although I cannot agree 
with those who so vigorously denounce the trade as a source of 
every evil, and am inclined to think from observation that many 
more lives are annually .saved by its moderate use than are 
sacrificed to inordinate indulgence in it, an increase would now 
rather mark the spread of the abuse of the drug, than of its 
employment as a .stimulant to counteract the lowering effects of 
climate, and damp and ill -drained house.s.” 

The additions to the Zoological Society’s Gardens during the 
past w eek include tw'o Macaque Monkeys {Macacus cynomolgus) 
from India, presented re.spectively by Mr. E. E. Barclay and 
Mr. Eardlcy Holt ; a Weeper Capuchin (Cebus capucinus) from 
bouth America, presented by Mr. W. Fridrick; two White- 
fronted Capuchins (Cebus hypolcucus) from South America, pre- 
SMt^ by Mr. Geo. Backhouse; a Short-Tailed Wallaby 
\Halmahtrus brachpirus) from West Australia, presented by 
Bowen ; a Grey Ichneumon (Hcrpesles griseits) from 
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India, presented by Mr. B. Baverstock ; a Golden-Naped 
Amazon {Chrysolis am'ipalliata) from South America, presented 
by Mr.s. II. A. Hopkins ; three Canada Geese {Bernicla cana- 
densis) from North America, presented by Mr. W. Bonorlou ; a 
Black-Winged Pea-fowd {Pavo nigripennts) from Cochin China, 
presented by the lion. A. S. G. Canning, F.Z.S, ; a Giraffe 
( Camelopardalis giraffa) from Nubia, deposited ; a Golden-Fronted 
Parrakeet (Brotogerys tuipara), an American Tantalus [Tantalus 
loculaior), a Rough Terrapin [Clcmmys punctularia) from Soutli 
America, four River Jack Vipers [Vipera rhinoceros) from West 
Africa, received in exchange. 


FOREST GEOGRAPHY 

OOME months ago Prof. Asa Gray delivered to the Hara'ard 
University Natural IIi.story Society a lecture on Forest 
Geography and Archmology, which has been published in two 
recent numbers of the American Journal of Science, The lecture 
referred mainly to the forests of North America, and in speaking 
of these, Prof. Gray referred to them not exactly as they are 
to-day, but as they were before civilised man had materially 
interfered w ith them. In the first part of the lecture Prof. Gray 
showed how the distribution of forests is mostly dependent on the 
distribution of moisture, and thus explained the great difference 
which exists in this feature between the eastern and w^estern 
State.s. The Atlantic “forest primeval,” he stated, a few 
generations ago covered essentially the whole country from the 
Gulf of St. LawTence and Canada to Florida and Texas, and 
from the Atlantic to beyond the Mississippi. This Atlantic 
forest of the United States is one of the largest and almost the 
richest of the temperate forests of the world. Then going w'cst 
w'ards from the Mississippi come prairies and open plains ; 
beyond these is the Rocky Mountains, forest again, but only in 
narrow lines and patches ; but after passing the Sierra Nevada, 
the western rim of the basin, we come to what is in some respcct.s 
the noblest and most remarkable forest in the world. In the 
long valley of California it almost disappears again, to resume it.s 
sway in the Coast Ranges, w ith altered features, some of them 
not less magnificent and of greater beauty. Thus there are two 
forest-regions in North America — an Atlantic and a Pacific, each 
dependent on the oceans which they respectively border. Prof. 
Gray then goe.s on to show how the distribution and nature of 
these forests are dependent mainly on moisture and temperature, 
l)roceeding to prove that the difference in the composition of the 
Atlantic and Pacific forests is not less marked than that of the 
climate and geographical configuration to which the two are 
respectively adapted. 

“ With some very notable exceptions, the forests of the w hole 
northern hemisphere in the temperate aone (those that w e are 
concerned with) are mainly made up of the same or similar kinds. 
Not of the same species ; for rarely do identical trees occur in 
any tw o or more widely separated regions. But all round the 
world in our zone, the woods contain pines and firs and larches, 
cypresses and junipers, oaks and birches, willenvs and poplars, 
maples and ashes, and the like. Vet with all these family like- 
nes.ses throughout, each region has some peculiar features, some 
trees by wiiich the country ni.iy at once be distinguished.” 

With regard to the Pacific fore.sts the greater part of the Atlantic 
trees arc conspicuous by their absence. 

“For example, it has no magnolias, no tulip-tree, no pa paw*, 
no linden or basswood, and is very poor in maples ; no locust- 
trees — neither flowering locust nor honey locust — nor any 
leguminous tree ; no cherry large enough for a timber-tree, 
like our wild black cherry ; no gum-trees [Hyssa nor Liqui- 
dambar), no sorrel-tree, nor kalmia ; no persimmon, or bumelia ; 
not a holly ; only one ash that may be called a timber-tree ; no 
catalpa, or .sassafras ; not a single elm, nor hackberry ; not a 
mulberry, nor planer-tree, nor maclura ; not a hickory, nor a 
beech, nor a true chestnut, nor a hornbeam ; barely one birch 
tree, and that only far north, where the differences are less 
striking. But as to coniferous trees, the only missing type is 
our bald cypress, the so-called cypre.ss of our southern swamps, 
and that deficiency Is made up by other things. But as to 
ordinary trees, if you ask what takes the place in Oregon and 
California of all these missing kinds, which are familiar on our 
.side of the continent, I must answer, nothing, or nearly nothing. 
There is the Iladrona (arbutus) instead of our kalmia (both 
really trees in some placc.s) ; and there is the California laurel 
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instead of our southern red bay tree. Nor in any of the genera 
common to the two does the Pacific forest equal the Atlantic in 
species. It has not half as many maples, nor ashes, nor poplars, 
nor walnuts, nor birches, and those it has are of sirialler si^e and 
inferior quality ; it has not half as many oaks, and these and the 
ashes are of so inferior economical value, that (as we arc told) a 
passable waggon-wheel cannot be made of California wood, nor 
a really good one in Oregon.** 

Proh Gray then illustrates graphically by diagrams, which "we 
here reproduce, this poverty of the western forest in species in 
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type (of timber-trees); it has only 31 genera and 78 species to 
66 genera and 155 species on the Allanlic side. In the appended 
diagrams the short side of the rectangle is proportionate to the 
number of genera and the long side to the number of species. 

I he geographical areas of the two forests arc not very dilferent, 
the length of the Pacific forest making up to some extent for its 
comparative narrowness. 

“How can so meagre a forest make so imposing a show? 
Surely not by tbe greater number and si/c of its individuals, so 
far as deciduous (or more correctly non-coniferous) trees arc 
concerned ; for on the whole they are inferior to their eastern 
brethren in size if not in number of individuals. The reason is, 
that a larger proportion of the genera and species arc coniferous 
trees ; and these, being evergreen (except the larches), of 
aspiring port and eminently gregarious habit, usually dominate 
where they occur. While the cast has almost three times as 
many genera and four times as many species of non-coniferous 
trees as the west, it has slightly fewer genera and almost one- 
half fewer species of coniferous trees than the west. I'hat is, 
the Atlantic coniferous forest is represented by eleven genera 
and twenty-five species ; the Pacific by twelve genera and forty- 
four species. This relative preponderance may also be expressed 
by the diagrams, in which the smaller inclosed rectangles, drawn 
on the same scale, represent the coniferous portions of these 
forests. 

“ Indeed, the Pacific forest is made up of conifers, with non- 
fj^ecs as occasional undergrowth or as scattered indi- 
viduals, and conspicuous only in valleys or in the sparse tree- 
growth of plains, on which the oaks at most reproduce the 
features of the ‘oak openings’ here and there bordering the 
Mississippi prairie region. Perhaps the most striking contrast 
between the west and the east, along the latitude usually traversed, 
is^at between the spiry evergreens which the traveller leaves 
when he quits California, and the familiar woods of various-hued 
round-headed trees which give him the feeling of home when he 
reaches the Mississippi. The Atlantic forest is particularly rich 
in these, and is not meagre in coniferous trees. All the glory of 
the Pacific forest is in its coniferous trees : its desperate poverty 
in other trees appears in the annexed diagram. These diagrams 
are made more instructive, and the relative richness of the forests 
round the world in our latitude is most simply exhibited, by 


adding two or three similar ones. Two will serve, one for 
Europe, the other for North-East Asia .... 

“Keeping as nearly as possible to the same scale, we may 
count the indigenous forest trees of all Europe at 33 genera 
and 85 species.# And those of the Japan-Manchurian region, of 
very much smaller geographical area, at 66 genera and 168 
species. I here include in it only Japan, Eastern Manchuria, 
and the adjacent borders of China. The known species of 
must be rather roughly determined, but the numbers here given 
are not exaggerated, and are much more likely to be sensibly 
increased by further knowledge than are those of any of the 
other regions. Properly to estimate the surpassing richness ^pf 
this Japan-Manchurian forest, the comparative smallness 
geographical area must come in as an important consideration^ 

“To complete the view, let it be noted that the division 
these forests into coniferous and non-coniferous is, for the 

European nnn-coniferoiis, 26 genera, 68 species. 

,, coniferous 7 ,, 17 


33 „ 85 

Japan-Manchurian non-coniferous 47 genera, 123 species. 
„ coniferous 19 „ 45 „ 


66 „ 168 „ 

In other word*?, a narrow region in Eastern Asia contains twice 
as many genera and about twice as many species of indigenous 
trees as are possessed by all Europe ; and as to coniferous tree^, 
the former has more genera than the latter has species, and ovei 
twice and a half as many species. 

“The only question about the relation of these four forest 
regions, as to their component species, which we can here pause 
to answer, is to what extent they contain trees of identical 
species. If ue took the shrubs, there would be a small number, 
if the licrbs a very considerable number, of species common to 
the two New Workl and to the two Old World areas respectively, 
at least to their noi them portions, even after excluding arctic- 
alpine plants. The same may be said, in its degree, of the North 
European flora compared with the Atlantic North American, of 
the North- Kast Asiatic compared with the northern part of the 
Pacific North American, and also in a peculiar way (which I 
have formerly pointed out and shall have soon to mention) of tbe 
North-Eastern Asiatic flora in its relations to the Atlantic North 
American, Put as to the forest trees there is very little com- 
munity of species. Yet this is not absolutely wanting. The Red 
Cedar {yuw/>crus J’^iri^tuiana) among coniferous trees, and 
Popitlus tremuloidcs among the deciduous, extend across the 
American continent specifically unchanged, though hardly deve- 
loped as forest trees on the Pacific side. There are probably, 
but not certainly, one or two instances on the northern verge of 
these two forests. There are as many in uhich eastern and 
western species are suggestively .similar. The hemlock -spruce of 
the Northern Atlantic States, and the yew of Florida are ex- 
tremely like correspon ling trees of the Pacific forest ; indeed the 
yew-trees of all four regions may come to be regarded as forms 
of one polymorphous species. The white birch of Eiirojie and 
that of Canada and New England arc in similar case ; and .'■o is 
the common chestnut (in America confined to the Atlantic 
States), which on the other side of the world is also represented 
in Japan. A link in the other direction is seen in one spruce 
tree (called in Oregon Menzies spruce) which inhabits north-east 
A.sia, while a peculiar form of it represents the species in the 
Rocky Mountains. 

Prof. Gray then asks why the Pacific forest region, which is 
rich and in some respCcts unique in coniferous, should be so 
in deciduous trees. And now came California to have the 
monopoly of the two Big-trees^ Sequoias, which have no near 
relatives anywhere? “ Such relatives,’’ he goes on to say, 
the Sequoias have are also local, peculiar, and chiefly of one 
species to each genus. Only one of them is American, and that 
solely eastern, the taxodium of our Atlantic States and the 
plateau of Mexico. T^e others are Japanese and Chinese. Why 
should trees of six related genera, which will all thrive in 
Europe, be restricted naturally, one to the eastern side of the 
American continent, one genus to the western side and tery 
locally, the rest to a small portion of the eastern border of Asia ? 
Why should coniferous trees most affect and preserve the greatest 
number of types in these parts of the world? And why should 
the north-east Asian region have, in a comparatively small aMOi 
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not only most coniferous trees, but a notably larger number of 
trees altogether than any other part of the northern temperate 
zone ? Why should its only and near rival be in the antipodes, 
namely, here in Atlantic North America ? In other words why 
should the Pacific and the European forests be so poor in com- 
parison, and why the Pacific poorest of all in deciduous, yet rich 
in coniferous trees ? ” 

Prof. Gray ventures to conclude that this richness is normal, 
and that what we really have to explain is the absence of so 
many forms from Europe on the one hand, from Oregon and 
California on the other. He shows that most of the forms, even 
of shrubs and herbs, which are peculiar to the Atlantic forest, 
ha^'C their close counterparts in Japan and North China. Prof. 
Gray noticed the feature long ago, and evidences of the remark- 
able relationship have multiplied year after year. 

‘‘The result, as to the trees, is seen in these four diagrams. 
As to number of species generally, it cannot be said that 
Europe and Pacific North America are at all in arrears. But as 
to trees, either the contrasted regions have been exceptionally 
favoured, or these have been hardly dealt with. There is, as I 
have intimated, some reason to adopt the latter alternative. 

“We may take it for granted that the indigenous plants of 
any country, particularly the trees, have been selected by climate. 
Whatever other influences or circumstances have been brought 
to bear upon them, or the trees have brought to bear on each 
other, no tree could hold its place as a member of any forest 
or flora which is not adapted to endure even the extremes of the 
climate of the region or station. But the character of the 
climate will not explain the remarkable paucity of the trees 
which compose the indigenous European forest. That is proved 
by experiment, suftlciently prolonged in certain cases to justify 
the inference. Probably there is no tree of the northern tempe- 
rate zone which will not flourish in some part of Europe. Great 
Britain alone can grow double or treble the number of trees that 
the Atlantic States can. In all the latter we can grow hardly 
one tree of the Pacific coast. England supports all of them, 
and all our Atlantic trees also, and likewise the Japanese and 
North Siberian species, which do thrive here remarkably in 
some part of the Atlantic coast, e'^pccially the cooler-temperate 
<mes. The poverty of the European sylva is attributable to the 
absence of our Atlantic American types, to its having no mag- 
nolia, liriodendron, asimina, negundo, no ccsculus, none of that 
rich assemblage of leguminous trees represented by locusts, 
honey-locusts, gymnocladus, and cladrastis (even its cercis, w'hich 
is hardly European, is like the Californian one, mainly a shrub ) ; 
no nyssa, nor liquidambar ; no cricacecc rising to a tree ; no 
bumelia, catalpa, sassafras, osage orange, hickory, or walnut ; 
and as to conifers, no hemlock spruce, arbor-vitie, taxodium, 
nor torreya. As compared with north-eastern Asia, Europe 
w'ants most of these same types, also the ailantus, gingko, and a 
goodly number of coniferous genera, I cannot point to any 
types tending to make up the deficiency, that is, to any not 
either in east -north America or in north-east Asia, or in both. 
Cedras, the 'true cedar, which comes near to it, is only north 
African and Asian. I need not say that Europe has no sequoia, 
and shares no special type with California. 

“ Now the capital fact is, that many and perhaps almost all of 
these genera of trees were well represented in Europe throughout 
the later tertiary times. It had not only the same generic types, 
but in some cases even the same species, or what must pass as 
such, in the lack of recognisable distinctions bctw'ecn fossil 
remains and living analogues. Probably the European miocene 
forest was about as rich and various as is ours of the present day, 
and very like it. The glacial period came and passed, and these 
types have not survived there, nor returned. Hence the com- 
parative poverty of the existing European sylva, or at least, the 
probable explanation of the absence of those kinds of trees which 
make the characteristic difference.” 

Before answering the question as to why these trees perished 
out of Europe but survive in America and Asia Prof, Gray 
inquires how these American trees came to be in Europe. From 
certain considerations he is led to the inference that all species 
closely related to each other have had a common birthplace and 
origin. So that when we find individuals of a species or of a 
group widely out of range of their fellows, we wonder how they 
got there. When we find the same species all round the hemi- 
sphere— and a very considerable number of species of herbs and 
shrubs, and a few trees are so found — ^we ask how this dispersion 
to pass. Prof. Gray goes on to say : — 

I take it that the true explanation of the whole problem 


comes from a just general view, and not through piecemeal 
suppositions of chances. And I am clear that it is to be found 
by looking to the north, to the state of things at the arctic zone 
first, as it now is, and then as it has been. North of our forest- 
regions comes the zone unwooded from cold, the zone of arctic 
vegetation. In* this, as a rule, the species are the same round 
the world ; as exceptions, some are restricted to a part of the 
circle. The polar projection of the earth down to the northern 
tropic, as here exhibited, shows to the eye — as our maps do not 
— ^how all the lands come together into one region, and how 
natural it may be for the same species, under homogeneous con- 
ditions, to spread over it. When we know, moreover, that sea 
and land have varied greatly since these species existed, we may 
well believe that any ocean-gaps, now in the way^ of equable 
distribution, may have been bridged over. There is now only 
one considerable gap. 

“ What would happen if a cold period were to come on from 
the north, and were very slowly to carry the present arctic 
climate, or something like it, down far into the temperate zone ? 
Why, just what has happened in the glacial period, when the 
refrigeration somehow pushed all these plants before it down 
to southern Europe, to middle Asia, to the middle and southern 
part of the United States ; and at length receding, left some 
parts of them stranded on the Pyrenees, the Alps, the Apennines, 
the Caucasus, on our White and Rocky Mountains, or wherever 
they could escape the increasing warmth as well by ascending 
mountains as by receding northward at lower levels. Those that 
kept together at a low level, and made good their retreat, form 
the main body of present arctic vegetation. Those that took to 
the mountains had their line of retreat cut off, and hold their 
positions on the mountain-tops under cover of the frigid climate 
due to elevation. The conditions of these on different conti- 
nents or different mountains are similar, but not wholly alike. 
Some species proved better adapted to one, some to another, 
part of the world ; where less adapted, or less adaptable, they 
have perished; >vhere better adapted, they continue — with or 
without some change ; — and hence the diversification of alinnc 
plants, as well as the general likeness through all the northern 
hemisphere. 

“All this exactly applies to the temperate zone vegetation, 
and to the trees that we are concerned with. The clue w^as 
seized when the fossil botany of the high arctic regions came 
to light ; when it was demonstrated that in the times next pre- 
ceding the glacial period — in the latest tertiary — from Spitzbergen 
and Iceland, to Greenland and Kamtschatka, a chmate like 
that we now enjoy prevailed, and forests like those of New 
England, and Virginia, and of California, clothed the land. We 
infer the climate from the trees ; and the trees give sure indica- 
tions of the climate. 

“ I had divined and published the explanation long before 1 
knew of the fossil plants. These, since made knowm, render the 
inference sure, and give us a clear idea of just what the climate 
was. At the time we speak of, Greenland, Spitzbergen, and 
our arctic sea-shore I had the climate of Pennsylvania and 
Virginia now. It would take too much time to enumerate the 
sorts of trees that have been identified by their leaves and fruits 
in the arctic later tertiary deposits. 

“ . . . . Long genealogies always deal more or less in con- 
jecture ; but we appear to be within the limits of scientific 
inference when we announce that our existing temperate trees 
came from the north, and within the bounds of high probability 
when we claim not a few of them as the originals of present 
species. Remains of the same plants have been found fossil in 
our temj)crate region, as well as in Europe. 

“ Here, then, wc have reached a fair answer to the question 
how the same or similar species of our trees came to be so dis- 
persed over such widely separated continents.” 

Prof. Gray then shows what would naturally follow from a 
gradual pusliing of the Arctic vegetation southwards, and that 
the modifications resulting from differences of climate in the 
divergent continents, and on their different sides, might well 
account for the present diversification. The siftings and resift- 
ings which have since taken place from changes of climate, sub- 
mergence, and re-emergence, and other causes, have left their 
impress on the actual vegetation, especially on the trees. They 
furnish probable reason for the loss of American types sustamed 
by Europe. 

“I conceive that three things liave conspired to tMs loss. 
First, Europe, hardly extending south of latitude ^ , is all 
within the Umits generally assigned to severe glacial action. 
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Second, its mountains trend east and west, from the Pyrenees 
to the Carpathians and the Caucasus beyond, near its southern 
border ; and they had glaciers of their own, which must have 
l>e^n their operations, and poured down the northward flanks, 
while the plains were still covered with forest on the retreat from 
the great ice-wave coming from the north. Attacked both on 
front and rear, much of the forest must have perished then and 
there. Third, across the line of retreat of those which may 
have flanked the mountain-ranges, or were stationed south of 
them, stretched the Mediterranean, an impassable barrier. Some 
hardy trees may have eked out their existence on the northern 
shore of the Mediterranean and the Atlantic coast. But we 
doubt not, taxodium and sequoias, magnolias and liquidam- 
bars, and even hickories and the like were among the missing. 
Escape by the east, and rehabilitation from that quarter until a 
very late period, was apparently prevented by the prolongation 
of the Mediterranean to the Caspian, and thence to the Siberian 
ocean.’* 

Prof. Gray shows that on the American continent on the other 
hand the trees, when touched in the north by the incoming 
refrigeration, had only to move their southern border southward, 
along an open way, as far as the exigency required ; and there 
was no impediment to their due return. The still greater rich- 
ness of north-east Asia in arboreal vegetation may find an 
explanation in the prevalence of particularly favourable con- 
ditions, both anteglacial and recent. 

“ The case of the Pacific forest is remarkable and paradoxical. 
It is, as we know, the sole refuge of the most characteristic and 
wide-spread type of miocene coniferic, the sequoias ; it is rich 
in coniferous types beyond any country except Japan ; in its 
gold-bearing gravels are indications that it possessed, seem- 
ingly down to the very beginning of the glacial period, magno- 
lias and beeches, a true chestnut, liquidambar, elms, and other 
trees now wholly wanting to that side of the continent, though 
common both to Japan and to Atlantic North America. Any 
attempted explanation of this extreme paucity of the usually 
major constituents of forest, along with a great development of 
the minor, or coniferous, element, would take us quite too far, 
and would bring us to mere conjectures.” 

Prof. Gray concludes his interesting lecture by saying : — 

** I have done all that I could hope to do in one lecture if I 
have distinctly shown that the races of trees, like the races of 
men, have come down to us through a prehistoric (or pre- 
natural-historic) period ; and that the explanation of the present 
condition is to be sought in the past, and traced in vestiges, and 
remains, and survivals ; that for the vegetable kingdom also 
there is a veritable archceology,” 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

The Cambridge Smith’s Prizes have been awarded to Micaiah 
John Muller Hill, B.A., St. Peter’s College, and Arnold Joseph 
Wallis, B.A., Trinity College, bracketed equal. These gentle 
men were also bracketed equal as fourth wranglers in 1879. 

A University for ladies will be opened shortly in Odessa. 
It will have three faculties — History and Literature, Mathe- 
matics, and Natural Science. 'Hie programme will be the same 
as in the other Russian Universities for male students, with a 
few changes. Greek will not be obligatory in the Historico- 
Literary Faculty ; there will be in the same faculty a Chair of 
Political Economy and Statistics. Pedagogy and hygiene will 
be obligatory in all faculties. 


SCIENTIFIC SERIALS 

Annalen der Physik und Chemic^ No. 12, 1878. — In an in- 
augural dissertation here given, Herr Nahrwold studies atmo- 
spheric electricity ; his method of experiment having been to 
electrify air in a cylindrical vessel fitted with a (mercury) dropping 
collector. His first attempts, with points, convinced him that only 
the dust, not the air, could be thus electrified ; he then successfully 
used a fine platinum wire kept glowing with a battery (the air 
having been first freed front dust), and a condenser or galvanic 
element connected with the circuit . Interesting data are furni.shed 
with regard to the charge of the air, the ratio of this to the 
source of electricity used, and the decrease of the charge. Some 
01 the observations seem to throw doubt on Thomson’s conclusions 
as to the distribution of electricity in the upper regions of the 


atmosphere. — Herr Wiedemann offers a theory on the nature of 
spectra, deduced from the kinetic theory of gases. Line-spectra 
arc attributed to oscillatory motions of atoms, isolated at high 
temperatures \ band spectra of elements and spectra of compounds 
to vibrations of atoms in the molecule, or of the ether-envelopes. 
~A quantitative verification of the electrodynamic law, regard- 
ing the reciprocal action of closed circuits, for the case in which 
the circuit suffers deformation, is furnished by Herr Niemoller.— • 
Herr Kortevveg discusses the velocity of propagation of sound in 
elastic tubes, and Herr Riihlmann gives formula; for measure* 
ment of ocean depths with the manometer. —There are several 
notes on crystallography. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, January 23. — ** Researches on Lactin,” by 
Edmund J. Mills, D.Sc., F.R.S., “Young” Professor of Tech- 
nical Chemistry in Anderson’s College, Glasgow, and James 
Hogarth. 

'The authors have investigated lactin with the aid of polarised 
light, their object being to gain further insight into the chemical 
nature of that compound. Their conclusions are as follows : — 

1 . The initial specific rotation of lactin is 92^*63. 

2. The permanent specific rotation of lactin is 59“* 1 7. 

3. The change of rotation of a solution of lactin can be ex- 
pressed by a mathematical equation. 

4. When the specific rotation 64®*8 is reached, the law of 
change must be expressed by a different equation. 

5. The initial solubility of lactin is one part lactin in 10*64 
parts water. 

6. The permanent solubility is one part lactin in 3*23 parts 
water. 

“ Researches on Chemical Equivalence.” Part II. Hydric 
Chloride and Sulphate. By Edmund J. Mills, D.Sc., F.K.S., 
and James Hogarth. 

While carrying out their researches on lactin, it struck the 
authors that use might be made of it to compare the dynamical 
equivalents of acid bodies. They accordingly selected hydrtc 
chloride and hydric sulphate for the measurements in question. 

The results show that though 2HCI may be the “equivalent” 
of H2SO4 ill weight for saturation (/>., in the ordinary sense), 
it certainly is not the equivalent in the dynamical sense. They 
also render it highly probable that HCl is equal dynamically to 
H8SO4. Ostwald, by a method based on the alteration of 
the specific volume of solutions, has shown that the ratio 

= 1*93, a result which their numbers, though not 
perfect as the authors could wish, nevertheless strongly confirm. 

“ Limestone as an Index of Geological Time,” by T. Mellard 
Reade, C.E. 

January 30. — “ On Certain Means of Measuring and Regu- 
lating Electric Currents.” By C. William Siemens, U.C.L., 
F.R.S. 

The dynamo-electro machine furnishes us with a means of ])ro- 
ducing electric currents of great magnitude, and it has become a 
matter of importance to measure and regulate the proportionate 
amount of current that shall be permitted to flow through any 
br nch circuit, especially in such applications as the distribution 
of light and mechanical force. 

On June 19 last, upon the occasion of the soirie of the Presi- 
dent of the Royal Society, was exhibited a first conception of an 
arrangement for regulating such currents, which the author has 
since worked out into a practical form. At the s-ame time a 
method has been realised by w'hich currents passing through 
a circuit, or branch circuit, are measured, and graphically 
recorded. 

It is well known that w'hcn an electric current passes through 
a conductor heat is generated, which, according to Joule, is pro- 
portionate in amount to the resistance of the conductor, and to 
the square of the current which passes through it in a unit of 
time, and advantage has been taken of this well-established law 
of electro -dynamics, in order to limit and determine the amount 
of current passing through a circuit 

The paper refers to three instruments, in the first of which 
one end of a thin strip of metal is attached to a screw% by which 
its tension can be regulated ; it then passes upwards over an 
elevated insulated puUey, and down again to the end of a short 



nature 


peb . 6, 1879] 


« on an axis, armed with a counter-w eight and with 

angular position will be materially affected by 
Snr small elongation of the strip that may take place from any 
£iuse The apimratus further consists of a number of prisms of 
ifeeUl supported by means of metallic springs, so regulated by 
Kovable weights as to insure the equidistant position of each 

Iwism from its neighbour, r • £ m 

r A series of comparatively thin coils of wire of German silver 
lor other resisting metal, connect the alternate ends of each two 
I adjoining springs, the first and last spring being also connected 
I to the lever and terminal respectively. 

^ The ‘.trip is put under a glass shade, and the instrument itself 
"^should be placed in a room uhere a tolerably uniform tempera- 
ture of say 15° C. is maintained. 

When the minimum current is passing, the thin metallic strip 
i’, at its minimum working temperature, and all the metallic 
])risms arc in contact, this being the position of least resistance. 
As soon as the current passing through the apparatus shall in- 
crease in amount, the thin metallic strip u ill immediately rise in 
temperature, which w ill cause it to elongate, and will allow the 
lever to recede from its extreme position, liberating one contact 
j>iece after another. Each such liberation will call into action 
<he resistance coil connecting the spring end^, and an imme- 
diate corrcsjionding diminution of the current through the addi- 
tional resistance thus thrown into the circuit. 

Suppose that the cun ent intended to be passed through the 
instrument is capable of maintaining the sensitive strip at a tem- 
perature of say 60^ C., and that a sudden increase of current 
lakes place in c<msequence either of an augmentation of the 
'‘iqjply of electricity or of a change in the extraneous resistance 
t( > be overcome, tlie result will be an augmentation of tempera- 
ture, which will continue until a new equilibrium between the 
heat supplied and tliat lost by radiation is effected. If the strip 
i^ made of metal of high conductivity, such as copper or silver, 
and is rolled down to a thickness not exceeding 0*05 millim., its 
cujiacity for heat is exceedingly small, and its surface being rela- 
tively vei^ the new equilibrium between the supply of 

heat and its loss by radiation is effected almost instantaneously. 
r>ut, with the increase of temperature, the position of the regu- 
l-iting lever is simultaneously affected, causing one or more 
contacts to ])c liberated, and as many additional resistance coils 
to be Ihrow'n into circuit : the result being that the temperature 
of tlie strip varies only between very narrow limits, and that the 
cun ent it'-elf is lendered very uniform, notwithstanding con- 
swlcrable \ariation in its force, or in the resistance of the lamp, 
J(ij other extraneous resistance which it is intended to legulate. 
The resistance coil., by which adjoining contact -sjirings are 
c mnected, may be readily changed, so as to suit jiarticular cases ; 
t 'ey are made by piefercnce of naked \vire, in order to expose 
llie entire surface to the cooling action of the atmosphere, 

Eor feeble currents, disks of carbon arc substituted for the 

V lie rheostat, the electiical resistance of carbon varying inversely 

V dh the pressure to which it is subjected. A steel ware of say 
0 3 milliin. diameter is drawn tight between the end of a bell- 
crank lever and an adjusting screw", the pressure of the lever 
being resisted by a pile of carbon disks ])laced in a vertical glass 
tube. The current, passing through the steel w ire, through the 
bell-crank lever, and through tlie carbon disks, encounters the 
minimum resistance in the latter so long as the tension of the 
wire is at its maximum ; whereas the least increase in tempera- 
ture of the steel wire by the passage of the current causes a 
decrease of pressure upon the pile of carbon disks, and an 
increase in their electrical resistance ; it w ill thus be readily seen 
that, by means of this simple apparatus, the strength of small 
.arrenls may be regulated so as to vary only within certain narrow 
limits. 

The apparatus first described may be adajited also for the 
^preasurtffient of powerful electric currents. The variable rheo- 
ital is in this case dispensed with, and the lever carries at its end a 
ncil pressing with its point upon a strip of paper drawn under it 
a parallel direction with the lever by means of clock w’ork. A 
icond fixed pencil draws a second or datum line upon the strip, 

• adjusted that the lines drawn by the two pencils coincide when 
o current is passing through the sensitive strip. The passage of a 
urrent through the strip immediately causes the pencil attached 
^ the lever to move aw^ay from the datum line, and the distance 
■tween the two lines represents the temperature of the strip, 
“s temperature depends, in the first place, upon the amount of 
5*^^ passing through the strip, and, in the second place, upon 
loss of heat by radiation from the strip ; w’hich two quanti- 


331 


ties balance one another during any interval that the current 
remains constant. 

In order to facilitate the process of determining the value of 
the diagram produced by motion of pencil in Weber’.s or other 
units of current, it is only necessary, if the variations are not 
excessive, to average the ordinates, and to determine their value 
from a table prepared for that purpose. The error committed 
in taking the average ordinate instead of the absolute ordinates, 
w'hcn the current varies between small limits, is evidently small, 
the variation of the ordinates above their mean value averaging 
the variations below the same. 

The thin sensitive conductor may thus be utilised either to 
restrict the amount of electricity flow ing through a branch cir- 
cuit, within certain narrow limits, or to produce a record of the 
amount of current passed through a circuit in any given time. 

Physical Society, January 25. — Pi of. G. C. Foster, vice- 
president, in the chair. — Prof. E. Ray Lankester and Mr. 
Alex. Macdonald, B.A., were elected Members. — Dr. Erck 
exhibited a constant bichromate of potash battery. The ordi- 
nary bichromate battery soon loses pow'cr when in use, and in 
order to secure a powerful constant battery to drive a small 
astronomical clock. Dr. Erck devised the modified form shown. 
It consists of a narrow lead trough 12 inches long by 3 inches 
w'ide and i inch deep, lined along both sides w ith tw o carbon 
plates. The zinc plate 10 inches long is immersed in the solu- 
tion to the depth of an inch midw'ay between the two carbons. 
A continual circulation of the bichromate solution is kept up by 
allowing fresh solution to drop into the cell at one end, and the 
exhausted solution to drop away by a tap at the other end. As 
the space between the two carbons is only about half an inch 
wide, there is merely a thin layer of solution between the 
positive and negative poles. The internal resistance of the cell 
is, therefore, very low, when short circuited only about i ohm. 
To obtain the maximum current about 8 oz. of solution per hour 
should be applied. Dr. Erck also showed a battery formed of zinc 
and carbon circular plates mounted on an axle which is rotated 
by wheelwork, thus mechanically stirring the bichromate solu- 
tion. — Dr. F. Gutlirie, F.K.S., described some of the results he 
had obtained from experiments on the vibration of metal rods or 
lathes fixed in a vice at one end and free to vibrate at the other. 
The experiments w^ere carried on by dusting sand on the rod 
and observing the nodal lines formed by it when the rod was 
vibrated, so as to give out notes determined by a monochord. 
Dr. Guthrie’s results show that the two final segments at the 
free end are together equal in length to the inner segment at the 
fixed end. It appears from these experiments that if a free lathe 
vibrating w ith a node in the middle, but having an even number 
of segments, be clamped at w'here there is a node, we alter its 
conditions of vibration. When the lathe is half free, the end 
segment breaks up into tw o parts together equal to the segment 
at the fixed end. In the case of a torsional vibration of the 
lathe, the position of the longitudinal nodal lines depended to 
some extent on the clamping of the lathe in tlie vice. Prof. 
Foster pointed out that in a natural node the direction of the 
tangent is varying, whereas in an artificial node it is always 
horizontal. Prof, Unwin explained that the sand accumulated 
at nodes because the particles, w hen thrown off the lathe, make 
certain horizontal excursions which tend to move them nearer 
the points of repose of the lathe. — Messrs. Elliot Brothers ex- 
hibited sundry electric commutators and resistance boxes. 

Anthropological Institute, January 21. — Mr. John Evans, 
D.C.L., F.R.S., president, in the chair. — The Director read a 
communication from Dr. I ’aul Topinard on resemblances between 
a Galtcha and a Savoyard skull. The similarity between these 
skulls is such that the author is inclined to regard the Galtchas 
of Eastern Turkistan and the Celts of Western Europe as 
branches of one common stock, of w'hich the Slavs of Eastern 
Europe arc also members. — M. Elie Reclus read a paper on cir- 
cumcision, its significance, its origin, and its kindred rites. The 
practice of this custom was traced over a large portion of the 
inhabited globe, including Australia and South America, though 
among the nations of antiquity the Egyptians and Jews are those 
among whom it is best known to have prevaile k 

Photographic Society, January 14, — James Glaisher, F.R.S., 
in the chair. — Capt. Abney, R.E., F.R.S., read a pajier on the 
fading of the undeveloped photographic image, and on soluble 
bromide in emulsions ; and Col. Wortley explained a new in- 
stantaneous shutter, designed by him. Capt. Abney, in his 
paper, stated that one cause of the fading arose from impure 
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pyroxyline, which, during decomposition, liberated nitrous acid; 
and that this acid would destroy (before development) a photo- 
graphic image on collodion, made from such pyroxyline. — Capt. 
Abney then discovered that as an excess of alkaline bromide 
would not diminish sensitiveness, or rather not prevent an image 
being formed, consequently, if a nitrite of some alkali, in con- 
junction w ith an excess of bromide, were added, the formation 
of any acid would be prevented, so that by the application of an 
alkaline carbonate to the film, all nitrous acid liberated from 
pyroxyline is absorbed to form an alkaline nitrite, and the de- 
struction of the photographic image avoided. 

Cambridge 

Philosophical Society, December 2, 1878. — Prof. Liveing, 
president, in the chair. — Dr. G. W. Royston-l’igott made a com- 
munication to the Society on a new method of determining the 
limits of microscopic vision. The author referred to his method 
of forming miniatures by reversing an object-glass which has 
been described in the Philosophical Transactions^ and showed 
how he had applied it to determine the limit of smallness of 
objects that could he detected by the microscope. 'Die process 
employed w as to form a miniature of an object such as a spider- 
line, and then examine the miniature with the microscope. In 
this manner Dr. Koyston-Pigolt had found that objects even as 
small as the millionth of an inch in diameter could be seen, 
contrary to the generally received view of opticians that it was 
useless to attempt to perfect the microscope further, as it could 
not show' objects smaller than the hundred-thousandth of an 
inch in diameter. Dr. Jurin found that w'ith the naked eye he 
could discover a pin fixed in a wdiidow forty feet away from 
him, subtending an angle (d two or three seconds, but if lie 
placed two pins together be could not distinguish them as 
•■eparated exce])tthcy w'ere so far apart as to make an angle of 
forty seconds. Thus a bright interval could not be discovered 
unless it were ten or fificeii times larger than the o]>jects forming 
it ; but Dr. Koyslon-l’igott found that the excellence of modern 
objectives was .such as to enal)le the eye to discern an interval 
ojily four times larger than the diameter of the web miniature, 
reckoned at one millionth of an inch. The microscopes and 
apparatus em])lo)’cd to produce the miniature were exhibited to 
the Society, and tlie precautions to be taken in the use of the 
method were exjdained. — Mr. W. M. Ilicks communicated some 
results of an investigation on the motion, of tw'o cylinders 
surrounded by fluid. 

Paris 

Academy of Sciences, January 27. — M. Daubree in the 
chair. — The follow ing papers were read : — Third rci)Iy to M, 
Rerthelot, by M. Pasteur. — On the development of the pertur- 
bative function where, the exceiitricilies being ‘.mall, the mutual 
inclination of the orbits is considerable, by M. Tisserand. — On 
a formula giving approximately the moment of torsion, by M. 
de Saint-Venant. — Rc'^earches on the relations of spectrum 
analysis to the .spectrum of the sun, by Mr. J. Norman Lockycr. 
— On the electric clutch-gear on board ships, by MM. Trove 
and Achard. An arrangement for managing marine engines or 
helms at a distance electrically. — On the composition of banana 
and attempts at utilisation of iJiis fruit, by MM. Marcano and 
Munt/.. The banana keeps the ground moist round it, and this 
proj^erty is utilised in Venezuela to help the coffee-plant in dry 
w'calber. But only a little of the banana’s fruit is there used, 
and the authors call attention to the flour and the alcohol ob- 
tainable from it, recommending exportation. The flour is a 
food essentially feculent. — On the application of his atomic 
theory to various minerals, by M. Gaudin. — On the diameters of 
the sun and of Mercury, deduced from the transit of May, 1878, 
by M. Cruls (Rio dc Janeiro). The solar semi-diameter is found 
15' S9"’982, agreeing nearly with Leverrier’s i6'o"*o (deduced 
from previous transits). The value for the planets’diameter, got from 
observations of ingress, was io"*78, by another method io^''74. 

— Ilvdro-electricity and hydro-magnetism ; analytical results, 
by M. Bjerknes. — On a development in series, by M. Picard. — 
Tdsplacement of sj^cctral lines clue to motion of rotation of the 
sun, by M. Thollon. Ilis experiments on this wdth his new 
prism convince him that with a suitable arrangement the dis- 
placement maybe produced in an incontestable manner. The 
telluric lines did not show any change, and some of them, near 
those of nickel, enabled one to see very distinctly how the latter 
were displaced, — On the radiation of incandescent platina, by 
M. Violle. lie measured this from 900 to 1,775 degrees. The 
intensity of a given radiation does not increase indefinitely with 
the temperature, but passes through a maximum and then 
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dccrea: cs to a point, where it becomes insensible. The luminotil 
heat of fused platinum transmitted through alum is ^ of the 

total heat transmitted through rock-salt. — On the illumination of 
lines of molecular pressure, and on the trajectory of molecules;, 
by Mr. W. f^rookes. M. Du Moncel said the dark space iS 
not only manifested in vacuo ; it is distinctly seen round the 
negative electrode, on sending an induction spark between tw o 
plates of glass, and examining it with a microscope, (A figure 
IS given.) — On clectrodynamic phenomena, and especially on 
induction, by M, de Meaux. In a closed circuit, you do not 
change the intensity of the current produced by induction 
of an indefinite cylindrical conductor on another of the 
same form, by surrounding one or other, or even both, of these 
conductors with a concentric metallic envelope, communicating 
W'ith the ground throughout its length, — On a new Bell telephone 
speaking with loud voice, by M. Gower. The two magnet poles 
are placed opposite each other ; the diaphragm is thick, large, 
and tense ; the inclosing case is metallic and sonorous, and a 
speaking trumpet is added. —On the amalgams of chromium, 
manganese, iron, cobalt, and nickel, and on a new process oi 
preparation of metallic chromium, by M. Moissan. This method 
is, stirring a concentrated solution of protochloride of chromium 
in wMter with pasty sodium -amalgam ; the amalgam of chromium 
obtained is then heated to 350° in a current of hydrogen. Amal- 
gams of the other metals named may be had similarly. — On n 
preparation of methyl formic ether and of pure methylic alcohol, 
by MM. Bardy and Bordet, — On the principles which give 
Sarraccnia purpurea its therapeutic properties, by M. Hetet.- 
On the termination of the visceral arterioles of Arion rufus^ b> 
M. Jourduin. — Researches on the action of gretiat, or tho 
residue of the manufacture of fuchsine, by M. Joiis ct dc 
Bellesme. 'Phis is used to colour wines. It may be taken 
in large quantities w ithout causing death ; but it is hurtful, 
producing unemia, ikic. — On the quantity of light lost in 
actuating the visual apparatus, and its variations under dif- 
ferent conditions, by M. Charpenticr. A light being gradually 
increased from zero, you note when the eye perceives it : 
it may then be reduced considerably without the eye ceasing • 
to perceive it. This difference is much greater, if the eye have 
been kept in the dark five minutes or more. But this effect ot 
rest in the dark does not apply (or very little) to chromatic 
sensibility. 'J'he author considers the sensation of light w'holly 
independent of that of colour. — On the phosphorescence of the 
lobster's flesh, by MM. Bancel and Ilusson. They consider it 
due to a kind of fermentation. — M. Mcge Mouris presented 'a 
note on the properties of marine salt ; and MM. Na'^se and De 
charrae, notes on a liquid rain w'hich lately covered the ground 
with a thick surface of icc. 
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THE '^THUNDERER” EXPLOSION 

N OW that the Committee 'appoin^d to inquire into 
the cause of the bursting of one of the 38-ton guns 
on board the Thunderer have made known the substance 
of their report, it is no longer necessary to suspend judg- 
ment and withhold comment for fear of prejudicing the 
case. The abstract only of the report of the Committee, 
which has reached us by telegram, states that the explo- 
sion was due to a cause, which, as far as we are aware, 
was not anticipated by any one of the numerous writers 
who have made suggestions or advanced theories on the 
subject. They simply report that the gun having missed 
fire when loaded with the battering" charge, was again 
loaded with a full charge, and fired with both of the 
charges in the gun at the same time. We are bound to 
assume that conclusive evidence of this extraordinary 
occurrence has been obtained by the Committee, or the 
statement would be simply incredible. Cases are re- 
corded in volley-firing of a soldier loading charge after 
charge into his musket or rifle in the days of muzzle- 
loaders, being unaware that the first had missed fire until 
the violent explosion, and perhaps bursting of his piece, or 
the apparent growth of his ramrod showed that something 
unusual was taking place, but that a squad of blue-jackets 
serving a 38-ton gun should be unaware, or even uncertain, 
if the 1 10 lb. of powder they were supposed to be firing had 
exploded or not is beyond comprehension. Even if the 
two guns in the fore turret were being fired simultaneously 
by electricity, the absence of recoil would have alone been 
sufficient to indicate that the gun had missed fire. That 
the rammer did not pass home might, it is conceivable, 
have escaped notice in loading the second round with the 
hydraulic gear, but we must look to the report of the 
Committee for some explanation of the first miss-fire 
having escaped notice. 

In the many suggestions that have been made re- 
specting the probable cause of the disaster by the 
writers of letters to the daily and weekly papers, it 
appears to us that a too low estimate has generally 
been made of the strength of the gun. It has been 
assumed by many that if it could be shown that the 
projectile slipped forward in the bore on the withdrawal of 
the rammer, a sufficient cause for the accident had been 
discovered. Experiments were at once tried at Woolwich 
which established the fact that when no ring-wad was used 
the shot frequently followed the rammer on its withdrawal 
for a distance of three or four feet. Instances have also 
been given of the bursting of fowling-pieces through an 
accidental stoppage of the muzzle by snow or a wad, and 
It was thought by many that a clear case had been made 
out for the cause of the explosion. Sir William Palliser’s 
experiments, however, disprove the truth of this sugges- 
tion, for, many years ago, in firing an experimental 8-inch 
gun with various air spaces up to four feet between the 
powder charge and the shot, he found that there was no 
dangerous pressure in the bore. The gun made use of 
in this experiment was an old cast-iron 68-pounder which 
was converted into an 8-inch rifled gun, on Sir William 
Palliser's system by the insertion of a coiled wrought- 
iron tube 2 j inches thick. This gun was fired with 22 lbs. 
VoL. XIX,— No. 485 


of powder and a shot of 180 lbs. weight, with successive 
air spaces of 10 inches, 20 inches, up to 50 inches between 
the powder and the shot, and sustained no damage. 
Sufficient experiments have not yet been made to indicate 
accurately all the variations of pressure that would be 
introduced by an air-space between the powder charge 
and shot, but the only cause which would tend to raise 
the gas pressure, and in particular the longitudinal and 
twisting strain on the gun, above that due to an ordinary 
discharge is the fact that the pitch of the rifling would be 
sharper where the projectile started in the former case 
than in the latter. In the case of a fowling-piece the 
cause of bursting with a slight stoppage at the muzzle is 
probably due rather to the weakness of the barrel at that 
part than to the excessive pressure. In the 38-ton gun, 
with the heaviest charges employed on service, the central 
part of the length of the gun known as the i 13 coil is 
probably amply strong enough to resist the pressure 
brought to bear upon it, even if the shot was in this part 
of the bore and the maximum gas-pressure exerted. Al- 
though it has been shown by the report of the Committee 
that none of the conjectures as to the cause of the 
accident is correct, there is still utility in examin- 
ing them, for, if valid, they might bring about a 
similar accident at some future lime, and should there- 
fore be provided against. Though the running for- 
ward of the shot when the gun is much depressed for 
loading with the hydraulic gear would cause but a small 
risk of explosion to the gun, it is so undesirable for many 
other reasons, that means should be taken to render it 
impossible, or at least render its detection a certainty. 
The means at present employed to obviate the shifting of 
the shot when once rammed home, consist of a ring wad 
which fits round the pointed head of the shot, and is 
firmly wedged in between it and the bore. Here again 
we arc provided with a very possible chance of an acci- 
dent. The two letters of Sir William Palliser published 
in the Times pointed out what appeared to us, before the 
publication of the report, by far the most probable solu- 
tion of the problem ; it consisted simply in the employ- 
ment at the same time of a gas-check and a ring- wad. 

As clearly pointed out by Sir William, it is merely a 
question of the relative coefficient of friction between the 
shot and the wad and between the wad and the surface 
of the bore, which has to decide whether the wad is 
forced along the bore when the shot commences to move, 
or whether the head of the shot is forced further into the 
wad, wedging it tightly against the surface of the bore. 
This action would be impossible without the employment 
at the same time of a gas-check, as the gas rushing past 
the shot would inevitably dislodge the wad. The gas- 
check consists of a cupped disk of copper with the peri- 
phery turned down so as to form a flange ; this is fitted 
to the base of the projectile, and, when fired, the pressure 
of the gas causes the flange to expand and press firmly 
on the surface of the bore, both in the grooves and in the 
lands between them, thus preventing the passage of the 
gas past the shot. Sir William says : With regard to 
the friction between the wad and the gun, it is a fact that 
when the atmosphere is moist the residue of the powder 
deposits itself upon the surface of the bore in a black, 
greasy substance which reduces friction to a very low 
point. On a dry day, however, this deposit assumes the 
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form of a hard, dry, and rough coating like emery paper, 
and the friction in the bore is increased to a very large 
extent.” Thus it may readily be seen that under varying 
circumstances the requisite conditions are very likely to 
occur, and experiments should most undoubtedly be 
undertaken to test the validity of this source of accident, 
and wc think that great credit is due to Sir William 
Palliser for having been the first to point it out. Yet 
another cause has been insisted on as likely to bring 
about the destruction of some of our Woolwich rifled 
guns. In a paper read by Prof. Osborne Reynolds at the 
meeting of the British Association at Bradford, it was 
shown that the system of rifling employed at Woolwich, 
giving a gradually increasing twist to the grooves, threw 
a much greater strain on the gun than a uniform twist, 
and rendered it impossible for the studs on the shot to fit 
the grooves with accuracy throughout the whole length of 
the bore. The objections raised by Prof. Reynolds have, 
we believe, remained unanswered and perhaps unnoticed 
now for five or six years by the departmental officers, and 
during this time many hundreds of guns have been con> 
structed on the condemned principle. Now that so much 
public attention is being directed to the whole system of 
gun manufacture as carried on at Woolwich, and the 
criticisms adverse to its merits are so numerous it would 
be well that the country should have further assurance 
that the system is founded on a safe scientific basis, or 
that the errors, if they exist, should be admitted and 
rectified. 

It is admitted that with the increasing twist in the 
rifling the shearing of the studs has frequently shown 
that the projectile has some difficulty in centring itself in 
the bore while the great wear in the steel tubes of the 
guns occabionally used for practice on board ship points 
to a short life for the gun, but we are not aware that the 
destruction of a gun has hitherto been traced with 
certainty to the jamming of the studs between tw^o 
grooves. In the event of this occurring it is shown con- 
clusively by Mr. Longridge, in a letter inserted in 
Engineering last week, that the strain w ould be far more 
than sufficient to burst the gun. The bursting pressure 
of the gases would easily split the tube and coils, or the 
energy of the shot if only moving with a moderate 
velocity would cause a longitudinal stress which the steel 
tube would be quite unable to resist. 

It may appear to some useless to draw particular atten- 
tion to the various causes of this terrible accident that 
have been suggested now that the report of the Committee 
has been made known and has showm that all the suppo- 
sitions are equally erroneous, but in our opinion it is of 
the utmost importance that these dangers to which we 
direct attention and which might at any time cause a 
similar accident, should not be passed over and for- 
gotten. 


CAPTAIA COOK 

I T seems on first thoughts rather a strange proceeding 
to publicly celebrate the centenary of the death of a 
great man, especially when that death was a murder. But 
this is what the Paris Geographical Society have arranged 
to do to-morrow in the case, not of any of their own 
explorers or navigators, but in the case of England’s 


greatest exploring navigator, Captain James Cook, who 
was murdered 100 years ago to-morrow by the natives of 
the Sandwich Islands. But we know that the generous- 
minded Frenchmen do not intend to rejoice at the death 
of this great man, is they would do were it his birth they 
intended to commemorate. Cook, they know, was one of the 
greatest of geographical explorers, and it is quite natural 
and commendable that the Society, in their enthusiasm 
for their science and its promoters, should wish in some 
way to show their reverence for a man like Cook on the 
centenary of his remarkable death. Cook, and with him 
England, owed some gratitude to the French, whose 
government of the time, though at war with this country, 
generously gave instructions to their war-ships and 
colonial governors, not only not to molest Cook in his 
pursuit of knowledge, but to render him all reasonable 
assistance. It is obvious that only about every third 
generation can take part in celebrating the centenary of 
a man’s birth, and it is natural, therefore, that those of 
the intermediate generation who count him among their 
heroes, should take advantage of the occurrence of the 
centenary of his death to show their appreciation of his 
greatness. In Cook’s case birthday and death-day were 
only about half a century apart, the date of the former 
being October 27, 1728. 

Why our own Geographical Society should have left 
it to our French neighbours to commemorate so remark- 
able an event in the history of geographical discovery, 
we cannot undertake to say, though jt seems to savour 
somewhat of dog-in-the-manger that they have declined 
the invitation to send an official representative. It would 
surely have been easy for them to have organised some 
kind of demonstration that would both have honoured 
the memory of one of our greatest naval heroes and 
most scientific of navigators, and at the same time have 
proved both interesting and instructive to the public. 
However, England will not be entirely unrepresented to- 
morrow, as yfc understand the Admiralty are contributing 
several original charts to the exhibition of the Paris 
Society. Mr. Brassey, who has visited the spot where 
Cook was killed, has sent to the Society a number of views 
and documents to be exhibited. Mr. Jackson has aHo 
promised to send valuable maps and manusjnpts from 
Cook’s own hand. Researches will be executed in the 
Archives to discover the original of the Ordre du Roi, for- 
bidding French cruisers to molest Captain Cook’s expe- 
dition, and in spite of the declaration of war, to assist him 
if necessary for the fulfilling of a mission interesting the 
whole of mankind. 

We need not recount the claims of Captain Cook to be 
regarded as one of the greatest, as he w'as one of the 
most scientific, of navigating explorers ; probably there 
arc few of our readers who have not at one time or other 
read some account of the voyages of Captain Cook. The 
son of a peasant, he rose to his honourable position by 
sheer force of genius and its invariable accompaniment, 
hard work. To him we owe the discovery of the Sand 
wich, and many other Pacific Islands. His enthusiasm 
on behalf of science w'as manifested in his work at Tahiti 
in connection with the memorable transit of Venus of 
June 3, 1769. He gave certainty to our knowledge of 
New Zealand, and left not much to be done to fill up with 
accuracy an outline of the coast of Australia. He proved 
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that that continent was unconnected with New Guinea, 
and above all, dispelled the long-lived illusion of a great 
southern continent, having been the first to cross the Ant- 
arctic Circle. At high south latitudes he sailed nearly all 
round the confines of the Antarctic, adiing greatly to a 
l.nowledge of the geography of this unknown region, and 
proving once for all, as we have said, that a great 
southern continent was a delusion, at least outside the 
Antarctic Circle. A comparison of the maps of 1762 and 
1785 will serve to show how much was accomplished by 
Cook in this direction. In his second voyage of three 
years, 1772-75, Cook sailed over 20,000 leagues in the 
Pacific and Southern Oceans. And it was not only geogra- 
phical knowledge that was thus adv-ancedby his skill and 
determination. He was always accompanied by a staff of 
scientific specialists, to whom he "gave every opportunity 
of pursuing research in their own departments, and thus of 
adding enormously to a knowledge of the natural history 
(in its widest sense) of great tracts of our globe. In the 
Transit expedition, for example, he was accompanied by 
the young Joseph Hanks as naturalist. His third, and 
fatal voyage, was undertaken mainly for the discovery of a 
North-West Passage, Cook and Capt. Clarke sailing in the 
Resolution and DLscoveiyfrom Plymouth in July, 1776, and 
after a roundabout voyage by the South Pacific, the Sand- 
wich Islands were discovered on January 18, 1778. After 
attempting to penetrate the Arctic Ocean, he was com- 
pelled to turn back, and resolved to spend the winter in 
completing the survey of the Sandwich Islands. Here, 
as almost everywhere else that he went. Cook won the 
hearts of the native'^ by his gentle, finn, and perfectly 
upright dealing, in this respect being a pattern to all 
explorers. The end is too well known, and we need 
not repeat the details of the sad event which hap- 
pened at Karakakooa Hay, on the south side of 
Hawaii, on February 14, 1779. blame can 

be attributed to Cook, and, probably, very little to 
the natives themselves. Had the lieutenant who accom- 
panied Cook on shore, and the sailors themselves, pos- 
sessed a little of his tact and true bravery the catastrophe 
might have been prevented. There is reason to believe 
that the islanders regarded Cook as a sort of superior 
being, a kind of heaven-sent messenger whom they half- 
expected, and that they actually worshipped him as a 
god. Indeed it has been said that it was only when the 
first stunning blow from a club proved him human that 
their chagrin and disappointment vented themselves in 
barbarous massacre. There seem*, no doubt that the 
natives were sincerely sorry for what had occurred, and 
continued to worship his memory, if not his bones, for 
long after. It is commonly stated that his remains were 
obtained and buried m the sea, but w^e w^ould refer our 
readers to a remarkable story published in Natuke, 
vol. viii. p. 2ir. From this it w'ould seem that the large 
bones of Cook’s body had been retained by the islanders, 
and tended and enshrined as those of a hero, if not of a 
deity. Whatever amount of truth there may be in the 
details of this story, it, along with other evidence, tends 
to prove that the catastrophe was a sad mistake, regretted 
by none more than the natives themselves. 

Cook's instincts were thoroughly scientific, and he did 
all that his circumstances would admit of to qualify himself 
to carry on his great and important work on the basis of 


scientific principles. The results show that all things 
considered science profited largely by his labours, and 
that to-morrow a foreign society will strive to keep green 
the memory of one of England’s most scientific navigators, 
one of her ablest and most lovable sons. 


THE SAMOAN LANGUAGE 
A Grammar and Dictionary of the Samoan Langnay;e. 
By the Rev. George Pratt. Second Edition. Edited 
by the Rev. S. J. Whitmee, F.R.G.S. (Triibner and 
Co., 1878.) 

^IIIS is perhaps as complete a guide to the study of 
the Samoan language as could be expected under 
the circumstances. It consists, properly, of four parts : 
a grammar, which, for obvious reasons, is necessarily 
disappointing; a chapter on the native poetry, which 
, would be much more usefid were the specimens given 
accompanied by a translation, or at least by more copious 
notes ; an English- Samoan vocabulary of about 4,500 
fairly well-selected words, and a Samoan-English dic- 
tionary of more than double that number of terms. The 
editor informs us that many of the names of the indi- 
genous flora and fauna collected by him still remain to 
be published. They will doubtless be embodied in the 
large ‘‘Comparative Polynesian Dictionary” he is now 
preparing, and when this is done we shall have at last a 
well-nigh complete dictionary of the most typical of the 
eastern Polynesian languages. 

The grammatical portion of the work, notwithstanding 
the many extremely useful and suggestive additions of 
the editor, still leaves so much to be desired that we 
cannot but regret he did not rc-cast this whole section, 
and give us a treatise more in harmony with the present 
state of linguistic studies. When we read in Mr. Pratt's 
preface that he was led to prepare a .Samoan syntax 
“by observing, while reading Nordheimer’s Hebrew 
grammar, that the Samoan in many points resembled 
the Hebrew,” we feel at once that it would be hope- 
less to expect from him a sound exposition of 
the structure of this language, and the most cursory 
glance fully confirms this anticipation. Hebrew is 
a member of the Semitic family of languages, and 
is consequently an inflecting tongue. Hence it can 
have nothing beyond mere coincidences in common with 
the Eastern Polynesian group, which has scarcely yet 
got much beyond the isolating state, of which Chinese is 
typical. Its position, in fact, is quite unique, and until 
its true character is thoroughly realised wc shall never 
get a rational treatment of the subject. This obvious 
truth was largely recognised by Gaussin, which at once 
e.xplains the satisfactory nature of his work. Had it 
been based on the Samoan instead of on the Tahitian and 
Marquesan dialects, the result would doubtless have been 
still more satisfactory, and he would have avoided some 
of the misconceptions which detract from the value of 
that treatise. Yet even so it incidentally throws more 
light on the real genius of the Samoan itself than does 
the present work. Here the treatment of the verb is 
especially meagre and irrationcal. The schemes of tense 
and mood occupy less than two pages, and each tense is 
illustrated by a different verb, pule (rule) for the present, 
alofa (love) for the imperfect, sao (escape) for the perfect, 
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&c. The consequence is, that we get no general scheme 
at all of any given verb, which, however, is perhaps the 
less to be regretted, inasmuch as there are no true verbs 
at all in the language. These Eastern Polynesian tongues 
hare certainly got beyond the purely isolating state of the 
Chinese, in which each root passes in its unmodified state 
directly into the sentence, where it becomes a true 
word only in virtue of its position. But they have 
not yet reached the next, or agglutinating state, because 
in them all parts of speech are not yet clearly dif- 
ferentiated. The so-called verb is merely a nominal 
predicate with the various temporal, personal, and modal 
relations more or less clearly expressed by determining 
particles. Hence the so-called second person present 
e pule W, here rendered “ thou rulest,” is made up of the 
emmeiative c equally applicable to present and future time, 
to the infinitive and to other words such as all the 
numerals {e tasi = one, e In a « two, &c., with which 
cf. a hundred, a thousand, &c.), of the ncAxnpule order, 
command, rule, and of the pronoun *ce = thou. Thus, 
the whole expression merely attributes the rule or 
command, that is, the thing in a vague way to the 
subject, and seems scarcely to convey the idea of action, 
that is, of the use of the thing as does the true verbal 
form regiSf thou rulest, in which the original nominal 
conception is completely absorbed in the idea of action. 
Wc thus see that the verb, as a distinct part of speech, 
is not yet developed, though there is an evident tendency 
towards its evolution. Hence these so-called verbs are 
incapable of any change to express mood, tense, person^ I 
and even the plural forms, in which reduplication plays such 
a large part, are adjectival, as maybe seen by comparing 
sisifia, the plural of sina = white, with nonofo^ the plural 
of nofo = to sit. On these plural forms the editor 
supplies some excellent supplementary matter at pages 
13-16, which throws a strong light on the great influence 
of euphony in the development of language in its earlier 
stages. His remarks on the subtle distinction between 
the particles a and (?, roughly corresponding to our 
possessive, arc also very good. If to the active or 
transitive and passive or intransitive notions obviously 
involved in the use of a and 0 respectively, we add 
those of the volu7itary and involuntary states, nearly 
all the difficulties will be removed, and the law may 
be confidently laid down that a is used with objects 
over which we have free co 7 itrol, 0 with those we pos- 
sess, so to say, independently of ourselves, and which 
wc must use in a definite way. Thus : Iona fale «=■ his 
house, /.r., which he needs must use as a place of 
refuge or shelter ; but lafta vda = his canoe, which he 
can apply to twenty different purposes. So also in 
the Tahitian : tdu vda = my canoe ; ton fare = my 
house ; for such is the amazing homogeneity of these 
eastern Polynesian languages that the most delicate dis- 
tinctions are often found to pervade the whole group from 
New Zealand to Hawaii, or from Samoa to Easter Island 
after a separation in some cases of certainly not less than 
six hundred years. 

Mr. Whitmee's notes betray altogether such a deep 
insight into the true genius of this linguistic family that 
we earnestly hope, when another edition of this work is 
called for, he may be induced to suppress the author's 
grammar, and give us in its stead a thoroughly rational 


treatment of the subject. It will then be also very desir- 
able in all cases to give*a literal, or at least a close, trans- 
lation of the examples quoted in illustration of the various 
rules and principles laid down. Many phrases are given 
in the present® edition which may be useful to those 
already acquainted with the language, but which, for 
want of such a translation, it is to be feared will be thrown 
away upon the ordinary student, who may not have the 
opportunity of consulting a teacher. In the actual condi- 
tion of these languages particles necessarily play a 
very large part, and are constantly heaped up in the 
sentence to a degree that must be very perplexing to the 
beginner. Where possible these particles should be 
translated, and when this cannot be done, which is very 
often the case, their various functions in the sentence 
should always be carefully indicated. This may, no 
doubt, demand more space, but the space can be saved 
by giving fewer examples and explaining them thoroughly. 
A comparative table of Eastern Polynesian alphabets, 
illustrating the interchange of letters between the various 
dialects, and throwing some light on their peculiar pho- 
netic system, would also be a desirable addition, and 
might be brought within the compass of one or two 
pages. But the essential point will always be to treat 
the language from a rational standpoint, independently 
of all fanciful Semitic, Aryan, or other affinities. The 
eastern Polynesian group has only just emerged from the 
isolating or lowest stage of human speech, and still 
hovers on the verge of the agglutinating or next stage, 
and must be dealt with accordingly. Hebrew, the 
classical tongues, English, French, and all others 
familiar to us, have passed upwards from the isolating 
through the agglutinating to the inflecting state, and 
have, therefore, little in common with Samoan, Maori, 
Tahitian, &c., beyond the faint reminiscences, still 
lingering on, of their former condition. When these 
simple truths are fully recognised grammarians may be 
expected to treat languages with some regard to their 
individual character. A. H. Keane 


COAL AND IRON 

Coal and Iron in all Countries of the World, By M. 
Pechar. (Manchester and London; John Heywood, 
1878.) 

A mong the results of the International Exhibition at 
Paris which has just closed its doors, the reports 
and other permanent records of the actual condition of 
the great industries of the world are certainly not the 
least valuable. Even where, as in the case of the work 
now under review, the materials of comparison are not 
wholly or mainly derived from the Exhibition itself, still 
from it have been derived the desire and perhaps the 
opportunity to execute the work on so complete a scale. 

The international character of the book is obvious from 
every part, even of the title-page ; this is the authorised 
English edition; the subject it professes to treat is 
Coal and Iron in all Countries of the World ; its author, 
M. Pechar, is a railway director in Teplitz, Bohemia. 
And it must be confessed that the contents of the book 
do not belie the title-page. Indeed, the first page of the 
General Remarks which introduce us to them would lead 
us to suppose that we were going to be treated to a 


NATURE 


337 


^eb. 13 , 1879] 

review not merely of all terrestrial space but of all terres- 
trial time as well, we are carried back " over an incal- 
culable number of thousands of years’’ to the prehistoric 
time of crude tools of flint, bone, horn, and the like, and 
so by rapid strides through stone and brbnze and iron to 
these last days, on which the age of steel is dawning. 

This, however, is only by way of prelude, and the 
author straightway settles down to his facts and figures* 
These latter are naturally so numerous that the general 
reader will hardly find the book as a whole a light or 
entertaining one ; yet apart from the very high value of 
the statistics for purposes of reference, there is much in 
the book to interest every one who cares for his country’s 
or the world’s welfare. 

First, a few words with respect to the character of the 
statistics. These of course vary in completeness and in 
accuracy with the respective development or otherwise of 
the countries concerned, or of these special industries. 
With respect to our own country tabular statements are 
given of the number of pits for certain years between 
1854 and 1876; of the production in each coal-district 
for the year last named ; of the total produce in each 
year since 1854 as well as for certain years previously; 
of the percentage of increase in production and in value; 
of the chemical constituents of all the more important 
coals (sixteen in number) ; of the comparative heating 
power and general utility of certain English and West- 
phalian steam-coals used by the German navy ; of the 
average price of coal for each year from 1865 and for 
certain years before ; of the chief purposes to which the 
coal is applied and in what proportions ; of the growth 
of British railways, and of the coal traffic thereon as well 
as by sea and canal ; of the growth of British shipping ; 
of the coal exports, and of the chief countries importing 
these, with the weight and value of their respective 
amounts. Add to these similar tables for the iron and j 
steel industries of Great Britain ; and multiply the total 
by a similar number of tables according to their degree 
for other great coal and iron producers such as Germany, 
^Hnited States, Belgium, and France; add also every 
available form of statistics for other parts of the globe, 
from the Arctic Circle to the Cape of Good Hope, and 
from Japan to Morocco, and one will readily admit that 
as a book of reference the work must be invaluable. 

But the book is no mere statistical abstract. These 
tables, numerous as they are, are only scattered here and 
there throughout a very full and valuable text. The his- 
tory of the rise and development of the great coal and iron 
industries here and elsewhere is stated briefly but suffi- 
ciently ; the relative advantages and disadvantages of the 
several competing countries in their material and social 
aspects are well indicated : such questions as those of 
labour, increased or improved means of transport, the 
near prospects of such inventions as the Siemens- Martin 
and Bessemer steel processes, Barff’s process for pre- 
venting iron from rusting, electric lighting, &c., are also 
discussed ; and finally, the Hteraittre of the subjects dealt 
with is shown under each head at length, so that those 
whose special requirements demand more than even this 
work can give them, arc at least shown where they may 
find the information they desire. 

At a time of such profound depression in both these 
important industries, one naturally is eager to discover 


any rift among the clouds which the large accumulation 
of facts here contained, or the conclusions of so wide and 
an accurate an observer, may disclose. There is doubtless 
a consolation of a selfish kind to be got from observing 
I that the state of affairs as to depreciation in the value of 
collieries and ironworks, in the prices of iron and coal, 
and in the wages of the workmen, is apparently quite as 
bad among our competitors as among ourselves. Thus 
the average price of coal in Germany was, fp 1873, 
lot. pflT.jandin i877,jj. 7<f.; the wages, after rapidly rising, 
have now fallen back to the rates prevalent ten yesff s ago, 
while the character of the workmen has deteriorated, and 
their relatiqns to their employers have been changed in 
every way for the worse. In the iron trade the 125 joint- 
stock companies* lost in 1877 alone a sum equ^ to 8*9 
per cent, of their aggregate capital, which amounts to 
.£24,335,709 ; and this capital at present represents^ ac* 
cording to the quotation of the Berlin share-market, a 
current value of about ;£7,335,ooo only. One regrets to 
notice that M. Pechar’s chief remedy for these evils 
appears to be a return to protective tariffs so far as they 
have been abolished, and an aggravation of them where 
they exist. He is profoundly convinced that for many 
years to come no country in the world can hope to com- 
pete in the world’ s markets or even in their respective 
home-markets, with Great Britain in any but minor 
special products. 

M. Pechar, however, has good hopes for the iron 
industry generally and consequently for the coal industry, 
whose fortunes depend so closely on those of iron. He 
expects that in most of the present applications of iron, 
steel will shortly supplant it, but that the iron industry 
will not therefore perish, but on the contrary will find 
new and larger spheres, partly as subsidiary to steel, 
partly by in its turn ousting wood and other substances 
from many of their present uses, as for example in 
buildings. 

But it is unfair to summarise M. Pechar’s conclusions 
apart from the many considerations by which he supports 
them, and we must therefore refer the reader on this and 
other points to the book itself. It will amply repay his 
perusal. J. Marshall 


OUR BOOK SHELF 

Natural History. Sport, and Travel. By Edward Lock- 
wood. (London ; Allen and Co,, 1878.) 

Monghyr is a large district in Bengal, divided into two 
nearly equal portions by the Ganges. Here Mr. Lockwood 
has spent many years as magistrate, and during that 
period had the inclination and the capacity to gather much 
knowledge of the district and its people. He laments in 
his preface that during twenty years’ service he met only 
one Englishman (a Professor of Botany) who could 
identify the most common trees and plants. This is cer- 
tainly lamentable, especially for the ignorant themselves, 
who thus miss a ^eat and constant source of enjoyment 
and a fine opportunity of adding to a knowledge of the 
productions of one of our most important dependencies. 
This modest little volume is a good example of what may 
be done by a man who makes no pretensions to have 
more than a “desultory” knowledge of natural history, 
Mr. Lockwood is a very good observer, and his book con- 
tains many valuable notes on the animals and plants to 
be met with in the district of Monghyr. He has much 
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also to tell us about the people and their mode of life, the 
places of interest in the district, sporting experiences, 
and the various kinds of culture carried on. Altogether 
his volume is interesting and a distinct addition to our 
knowledge of the district over which its author ruled. 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ or 
to correspond with the writers of rejected manuscripts. No 
notice is taken of anonymous communications, 

[ The Editor urgently requests correspondents to keep their letters as 
short as possible, I he pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com^ 
munications containing interesting and n<n>el facts 

Weather, Past and to Come 

Simultaneously with the appearance of some important 
remarks by Mr. Hyde Clarke, in the article “Sun-Spots and 
the Nile,” Nature, vol. xix. p. 300, 1 have been called up by 
a London clergyman of inquiring mind to answer the charge 
that a paragraph which he cut out of the Times last year, de- 
claring on my alleged authority that that winter was to be 
severer in cold than any known for generations had been totally 
falsified by the event. I would request, therefore, Mr. Editor, 
a little space in your valuable pages for the following cxplana- ] 
tions : — 

I give priority to Mr. Hyde Clarke, on account of his 
early labours in demonstrating a periodicity in human affairs, 
somewhat of the type of the sun-spot j^eriod subsequently 
discovered elsewhere. His remarks, too, now, of the ])roba- 
bility of the existence of other periods of about 26 and 
104 years, and that they “interfere,” or mix up, with what he 
considers a ten-year period, are also worthy of note. In fact, 
they arc the first public consent I have yet seen to my often 
insisted on cjiiclusion from the Edinburgh earth thermometers, 
that the explanation of the eleven-year wave of heat exhibited 
there, being both immediately preceded and immediately fol- 
lowed by the deepest trough or wave of cold, for each whole 
eleven-year cycle on either side of it, was precisely caused by 
the near concurrence just there of two sets of waves of different 
jieriods of undulation. But when he goes on to say (line 38, 
p. 300) that such interference of two or more sets of undulations 
“ prevented any absolute calculation as to the future,” 1 object 
to the ruling of that sentence. 

The complication may make the matter more difficult. It 
tnay oblige the State at last to set apart some good men for pro- 
fessioiially prosecuting that subject, and to put them into a 
dungeon if they attend to anything else. But that is all Two 
or three, even six or seven planets, pulling a\vay at the earth 
and the earth at them in periods of different lengths and v iih 
different degrees of energy, do not prevent physical astronomers 
predicting the final outcome of it all on the earth’s motion from 
day to day, and even minute to minute, and the alleged case of 
impossibility is only one of like kind. 

But to the clergyman with the inquiring mind 1 would answer 
as follows : — 

1. What I did write, in the sunmier of 1877, on the future 
weather is to be found at p. “25” of vol. xiv. of the “ Edin- 
burgh Astronomical Observations,” a volume so liberally distri- 
buted by H.M. Government to scientific societies and libraries 
in London that no one there need have any difficulty in referring 
to my exact words if they are thought of consequence by any 
body. 

2. Those words are, at all events, as to their general scope 
and bearing, widely different from the newspaper cutting alluded 
to. For while that treats only of a cold winter, my first and 
leading contention in the book was not about cold at all, but 
about heat. Namely, that the Edinburgh earth -temperature 
measures for forty years past show that a great heat-wsLve comes 
upon the earth from without, presumably from the sun, every 
eleven years, nearly; and that the date of the next such heal- 
w^ave was “1879*5, within limits of half a year each way.” 
According to which the coming summer and autumn of tliis 
year may prove glowdngly hot, and next w inter unusually mild, 
in obedience to a grand cosmical action upon the earth as a 
whole. And who has yet disproved that ? 

3. My second, but only second and inferior, contention was, 
that such eleven-year heat-wave, of solar origination— contrary 


to the usual ideas of the learned as to the crest of a w'ave being 
removed from its trough or Id west point by about half of its 
length — was, in this case, both immediately preceded and imme- 
diately followed by a trough of extreme cold ; the extremest 
cold, or law^e->t tjough of each whole eleven years period on 
either side of the heat-wave’s crest. Wherefore I contended 
(in 1877) that we had then still, between us and the good, 
warm time coming, a trough of extreme cold to wade through ; 
and I did say that that preliminary cold-w'ave might be expected 
about 1878*0 “ within limits of three-quarters of a year.” 

4. Because the winter of 1877-78 was not cold, and the 
winter of 1878-79 is now* very cold, in Great Britain^ the 
clergyman holds that my prediction was totally falsified. But 
to that conclusion 1 oppose the following consideration : — Is the 
surface of Great Britain large enough to be taken as expressing 
the condition of the whole globe under a cosmical influence 
from space without ? Is not China much larger than the so- 
called Great Britain, and was not last winter pretcrnaturally cold 
in China, with snow and ice down to the sea-coast even in 
lat. 29”, and inland such long-continued frosts and dry w*eather, 
that thence no crops, and the dreadful famine with depopulation 
of whole provinces ? 

Is not also the surface of North America larger than that of 
Great Britain ; and at a central station of the former, Manitoba 
(as worthily reported and notified by Prof. E. D. Archibald in 
Nature, vol. xix. p. 266) was not the December of the present 
winter astonishingly warm, almost liot, or no less than 25® above 
the mean temperature of former Decembers there? 

5. Hence, if w e look beyond our ow*n immediate coasts, I 
suspect that the deficiency of radiation from the sun, called the 
cold trough, may have occurred, in reality, not far from the 
date I suggested in 1877, viz., in 1878*0. But as such influence 
from without lias to act on the solid earth practically through the 
medium of an alisorptive, locomotive, double revolving atmo- 
sphere, its full and extremest efiects are experienced in different 
manners and at different date> in different parts of the earth. 

Wherefore the “meteor ” then becomes an affair for terres- 
trial meteorologists, not for astronomers, to follow up and 
explain ; thougli the former may glean .some useful hints from 
w'hat the latter have long since ascertained as to the lunar tide- 
wave : viz,, that it is raised, or coincides most nearly with a 
meridian full moon, near the middle of the Pacific ; but at far 
different and later dates at other places, according to the length 
and difficulty of the path by which the tide-wave, once raised, 
has to travel to reach them. PiAZZi SMYTH 

15, Royal Terrace, Edinburgh, February i 


Sun-Spots and the Plague 

Apiopos of the plague — 1 do not know whethci the following 
curious coincidence has been noticed. In that admirable w’ork, 
John Graunt’s “Natural and Political Observations upon the 
Bills of Mortality” (second edition, London, 1662), which is 
probably the earliest treatise on vital statistics, I find the follow - 
ing statement (p. 31): — “There have been in London, within 
this age, four times of great mortality, that is to say, the yeais 
1592 and 1593, 1603, 1625, and 1636.” He shows that large 
numbers died of the plague in each of these years. Now, if we 
take the solar period to he lo^ years, nearly in accordance with 
Dr. Lamont’s and Mr. J. A. Broun’s c-.timates, we get the sub- 
joined table, which .sufficiently explains itself. 
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Great Plague in Naples ... 

.. 1656. 
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,, of London .. . 

1665. 

U 
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,, at Marseilles . 

.. 1720. 


If this particular coincidence has not already been pointed 
out, it deserves notice as supporting the theory that the rate of 
mortality is remotely connected with the solar period. There 
may be several chains of causation leading to the increase of 
mortality, but one chain is doubtless through the Asiatic famines, 
w'hich would naturally develop the worst forms of germ disease. 

W. Stanley Jevons 
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On the Combustion of Different Kinds of Fuel 

I HAVE read with interest the criticism of Mr. I. Lowthian 
Bell (Nature, vol, xix. p. 175) on my paper on the mode of 
combustion in the blast furnace hearth. You say with truth 
that the question is not simply technical, bill is one of scientific 
importance. The prevailing opinions, which Mr. Bell has ex- 
pressed with his usual force, rest upon experimental determina- 
tions of the gases in the hearth. I have never felt that trust- 
worthy results have been obtained in any of the published 
analyses, and with your permission I would like to state the case, 
and see if my difficulties are removable by the wide experience 
of Mr. Bell or other investigators. 

The blast-furnace hearth is a cylinder, closed at the bottom, 
but perforated near the top by a number of openings in which 
the tuyeres, or ends of the air blast-pipes are closely fitted. The 
air enters at a pressure which usually varies in anthracite practice 
between four and seven pounds to the square inch. As the dis- 
charge is at the top of the furnace, many feet higher, the air 
must describe a curved path from the point of entrance to the 
centre of the furnace, being acted upon continuously by a hori- 
zontal and a vertical force. It is evident that the level of the 
tuyeres is not the place to obtain the first products of combustion 
unless they are drawn through a tuyere in action. Elsewhere 
the samples would not be taken from the path of the air, which 
is upward from the tuyere from the instant it enters the hearth. 

Mr. Bell and other investigators have analysed gases drawn 
from the hearth by means of porcelain tubes introduced through 
a closed tuyere aperture, or through holes drilled between the 
tuyeres. It seems to me these analyses are vitiated by the mode 
of drawing off the gas, and since this criticism applies to the 
experimental basis of existing views of combustion in confined 
spaces and with limited supplies of air, I will give a few details 
to show the scope of my objection. 

At the Wear furnace Mr. Bell drew off gas through a tuyere 
that was closed for the purpose, but air was entering at other 
tuyeres on each side and four feet distant. Certainly this did not 
represent the product of that active combustion which takes 
jdace in the path of the air, but of these products after they had 
filtered through nearly four feet of glowing fuel. What the 
exact distance was depends upon the velocity of gas in the 
crucible of the Wear furnace and the inner diameter of the 
hearth, but was probably over three feet. 

The quantity drawn off is not mentioned, but as it was taken 
for eudiometric analysis, the amount was probably le^s than five 
litres, and the movement of the gas through this glowing coal to 
the sample tube must have been extremely slow. Under these 
circumstances, whatever the product of combustion in the path 
of the air may have been, there could be only one gas drawn 
into the sample tube, and that would be carbonic oxide mixed 
with nitrogen. Even if w’C assume that the product of com- 
bustion in the furnace is carbonic anhydride alone (which is not 
true), this would be completely reduced to carbonic oxide by 
passing through the hot coal. 

The experiments made on gas which was drawn througli tubes 
in holes inserted between the tuyeres do not impress me more 
favourably. There the tubes were thnist “a little way into the 
contents of the furnace.” That description does nut apply to 
the mode in which gas samples were drawn off for analysis, but 
to experiments for testing the reducing powers of the gas by 
submitting pieces of ore to its action. Still it is probably 
also the mode in which samples were obtained, and the 
object of this note is to ascertain whether more careful means 
of sampling the unchanged products of combustion were used. 
If not, I submit that the analyses which form the basis of all 
modern reasoning on this subject must be rejected. The rapidity 
with which red hot carbon reduces carbonic anhydride, and 
produc s just the gas which experimenters find in their sample 
tubes, is w'ell known, and methods of sampling which take no 
precautions to guard against this change cannot be accepted. I 
think the investigators owe it to science to give the world some 
hint of the means they have used to prevent this action, and to 
obtain the gas as it is formed. In the case of one of our 
American furnaces — a small on — the blast has an upward 
velocity of twenty feet per secoi d at the level of the tuyeres, 
without considering the increase of volume by its rise in tempe- 
rature in the furnace, and also allowing it to penetrate instantly 
to the centre, so as to cover the whole ar a of the cnicible. That 
cannot be true, and on the other hand the withdrawal of gas 
from the walls at the tuyere level, while the air is entering u ith 


great velocity four feet away, can hardly give a fair sample of 
the unaltered result of immraiate combustion. 

John A. Church 

Columbu*?, Ohio, U.S.A., January 21 


Internal Resistance 

The following method of measuring the internal resistance of 
a battery was devised some two years ago by Lieut. A. R. 
Conden, United States Navy, then attache to this station as 
Instructor in Electricity. It fulfils quite closely the conditions 
indicated by Clerk Maxw'ell on p. 412, vol. i. of his treatise on 
Electricity and Magnetism. As it is not generally known, I 
venture to call your attention to it. 

In the figure, n is the battery, G a galvanometer, R and 
resistances, k" a key for introducing the shunt s, and k' another 
key for shunting out the resistance R. 



When both keys are open the current through the galvano- 
meter is — 

S, - - ' . . . 

B + G + K Rj 

When both keys arc closed the current from the battery divides, 
part going through G and Kj, part through s. The current 
through the galvanometer is now — 

' S, = . — ^ X 

+ « + K, +s 

« + R, + S 

If Si Sg, then-- 

E E s _ 

B + G + K + Rj ^ (G + Rl) S ^ G + Rj +' S 

G + Rj + S 

Solving for B— 

n = s - — . 

G -f Ri 

Finally, if R have been adjusted equal to G -^ Rj, then — 

B = s directly. 

In practice R is a rheostat unplugged to equal g + r^ and the 
two keys are combined in one. If the current be small enough 
^ith G -I- R then Ri maybe omitted and R made equal to g, 
s is adjusted until, iijxm closing the double key, the deflection of 
the needle remains unchanged. The resistance of the battery is 
then the re‘«istance of the shunt. 

The case and concordance of the results obtained in this way 
through long series of measurements are no less striking than 
the rapidity with which the observations may be made. 

Torpedo Station, Newport, K.I., C. F. Goodrich 

January 12 

The Formation of Mountains 

Mr. G. Darwin has shown that, on the supposition that the 
earth is a cooling solid, the depth at which the maximum cooling 
and consequently, in all probability, the maximum contraction 
takes place, moves downwards, and, taking Sir W. Thomson's 
values of the constants, has not yet got down so far as ico miles. 

This shallowness of the layer hitherto chiefly affected is alone 
ufficient to prove how small an effect can be attributed to such 
a cause. 

He inquires w'hethcr I may not have under-estimated the con- 
traction of rock in cooling. In my calculation I put it at 
*000007 linear for one degree Fahr. I derived this estimate from 
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it consideration of Mr, Mallet’s experiments on cooling slag run 
roni an iron furnace.' 

This coefficient is somewhat larger than the mean of those 
>hlained by Mr. Adic * for much lower temperatures. The mean 
>f six of his values, half of them being for moist rock and half 
for dry, I find to be *0000057. 

Mr. Darwin recalls attention to M, Favre’s experiments (out 
of which the present correspondence arose). M. Favre’s experi- 
ments illustrate well the structure of an alpine district. But I 
would o\)5ervc that, if ours is a cooling solid globe, and if that 
would give rise to such surface structure, w^e ought to find it 
everywhere, and not confined to definite geographical areas, as 
w^e do. O. Fisher 

IJarltoii, Cambridge, February 8 


Concerning the Colour of Eyes 

May a jiortrait painter be allowed to remark that there are 
two kinds of green eyes, and the poets have duly appreciated 
both, 'riic eye of the “grccii-cyed monster” is, no doubt, the 
cold grey, or stony blue eye, oxeispread with the yellow of 
biliousness, hence green ; hut when Dante called the eyes of the 
heatified Beatrice emeralds he did not mean to insult her. The 
image called up by his ecstatic w ords is that of those deep, soft 
eyes w hich are a w-arm brown in some lights — for instance with 
the light falling on them from one side only — and take a grey 
tint w hen facing the light of the sky, and green tints at other 
times, according to the lights that fall upon them ; and are there- 
fore sometimes a puzzle to portrait painters, h^yc , like the sea 
and precious stones, catch lights and transmute them. The se.i 
is only green from the meeting of sunlight and blue sky light 
mil. J. M. II. 

r.S. — Ila-. it been remarked that the distinction betw^een 
yellow' and blue tints — the only one made by the onl )ur- blind, 
according to Ttr. IVdc — i-. precisely the same a^ that made I>y the 
sun in pliotograjiliy : all the warm tints (a. an artist -wdio makes 
the same distinction — would call those jiarlaking of yellow) 
coming out tlail.er, and all the cold ones — or those 2>ai'takmg of 
blue- liglitei than in the olijcct photographed ? 


{Feb. 13, 1879 


or more of their .senses. irA *1. ^ 

the intellectual life of anii^t w ^ 1“^?® 

that the eye is 

knowledge ; and the nenlMt nf F' ‘’>® leading source of 
^nse of smeU plays ^n anfmal We ‘l^ b“?”p“«o1wy fruitM 

tilings, helped to give a longer base of life to the old theory of 
instinct, r^rded as a mysterious power of nature. 

Berlin, February 8 Henry T. Finck 


Ear Affection 

Ihe remarkable phenomenon described by your corre- 
spondent P, in Nature, vol. xix. jx 3 15* induces me to 
bring to your notice that precisely the same effect was produced 
in my own case a month ago, when jwtial deafness came on in 
both my ears, whilst suffering from congestion of the mucous 
membrane of the nasal passage and eustachian tube. Not being 
aware that any prior case had occurred of a distinct difference of 
a semitone, as indicated by the alternate application of a tuning- 
fork t() the tw'o ears, I at once drew up a memorandum on the 
.subject, and handed it to Dr, Urban Pritchard, who w^as advising 
me. Like your correspondent “ P,” I have also noticed the 
double sound j^roduced w'hen I whistle, and more particularly 
wdien 1 close both ears with my fingers. G. L. Wallich 
February ii 


Bees’ Stings 

The American Quar/erlj' ]\lic 7 0!>eopical yotirnal^ published 
last October in New York, contains an elaborate article on 
“ 'I'he Sting of the T Toney Bee,” by J. 1 ). Hyatt. Mr. Hyatt’s 
experience docs not tally with that of your corrc<?]K)ndeiit, K. A. 
He says : By allowing the bee to sting a soft piece of leather 
an excellent o])i)ortiinity is offered for studying the action and 
mechanism, fur the whole apparatus will be beautifully dis- 
sected, the bee not appearing io be setdoitsly injured by the loss.'' I 
should be liapjiy to send the journal to R. A. if I knew’ his 
address. \V. Radford 

Sid mouth 


Intellect in Brutes 

A roKRESi'ONDENT ill NATURE, V(j 1 . xix. jx 2(SS, describes 
the actions of a water-rat which, he says, cliiiilicd up to a 
w indow'-^ill, inconvenient of access, and thirteen feet from the 
ground, in order to get some bread which was haliitually ])at 
there 1 01 the birds during the cold weather. As the rat had 
never found food there bef re, the writer concludes tliat his 
conduct cannot be attributed cither to iu-itiucl or to experience, 
but mu'-t be asciibed to a inoce^s of re.xsoning based on the 
observati ai of the flocking tfigether of the bird^, and tlic 
inference that they must be attracted by food. Now it seems to 
me that before wc ascribe to a rat sucli comtdicatcil reasoning 
jiuw'ers it is ncce.ssary to ask if there is no other, simpler, way of 
accounting for the phenomenon. I think there is. It is well 
knowm that different species of animals vary greatly in the acute- 
ness of their senses. To man, sight is the most important sense, 
and the same is true of many other animals, and most birds. 
The cat is a representative of another, smaller, class of animals, 
whose most jicrfect organ of sense is the ear ; while the dog 
lives in a w orld of sensations, the most important of which are 
contributed by the sense of .smell. To this last class bcl ngs the 
rat, which is noted for the acuteness of its scent. It is eyidciil, 
therefore, that the water-rat in question W'as led to the window- 
sill by his nose, which, in his case, was a more trustworthy guide 
than his eye- w'ould have been. I do not wish to deny, by any 
means, that animals have reasoning t^ower.s. On the contrary, I 
am convinced that human and brute intellect differ only in degree, 
not in kind ; and I even adopt Haeckel’s “cellular psychology,” 
which attributes the elements of intellectual life — sensation and 
volition — to infusoria and organic cells in general, in opposition 
to the older “neural psychology,” according to which psychic 
activity begins wdth the nervous system in the scale of animal 
life. But w'hat we have to guard against is not to ascribe to 
animals reasoning powers of a higher type than is consistent with 
the development of their brain, especially when^ the actions 
w'hich seem to postulate such powers can be readily accounted 
for by simply bearing in mind the extraordinary acuteness of one 

* Roy. Soc., paper read June 20, 187a. 

‘ Trans, Roy. Soc. Kdin., vol. xiii. |*. 370. 


Electric Lighting 

1 NOTH’]’, in an article in Nature, vol. xix. p. 262, the ful 
low ing reference made to our electric light that it “does not 
a])pear to give very great satisfalioii through its fluctuation.” It 
is true that at first w c w ere caused some trouble owing to the 
Serrin lami> not working properly, but having overcome the 
dilficulty we find it in our business, where it is necessary to show 
colours correctly, a very great improvement on all our former 
trials of lighting, and moreover, in its use we are not troubled 
in our galleries and upper floors with the heat and fumes which 
wdth gas alight no amount of ventilation seemed to remove. 

It is not a i>leasaiil light to read or write by ow ing to a certain 
flicker wdiich seems common to all the regulators, but in ware- 
house or show’-room use this does not cause any inconvenience, 
and w e think in large place-, especially those already having 
motive jiow'er, that it must eventually .‘^ui)ersede gas. n 
Regent Street IT. J. Nicoll 


RELATION OF METEORITES TO COMETS' 
II. 

'T'HERE arc two classes of shooting stars which have 
been sometimes spoken of as unlike, but which are 
now admitted on all hands to be of common origin and cha- 
racter, namely, those which come in quantities on certain 
nights of the year, and give what is called a star shower, 
and the sporadic meteors, such as we can sec on any 
clear night. 

In November, 1799, v®*' Humboldt saw during his 
travels in South America, a shower of shooting stars, and 
he has given a glowing description of the sight. These 
came on the morning of November 12. In 1832, 
November 13, there was seen in Europe a display of 
less brilliancy. It, however, attracted not a little atten- 

* A lecture delivered in the Mechanics’ Course at the Sheffield &ientif.c 
School of Yale College, U.S., by Prof. H. A. Newton. Continued from p. 

317. 
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tion as descriptions and newspaper notices show in every 
country in Europe. But no person seems to have con- 
nected it with any previous shower, nor does it appear 
that any one gave a hint of the true nature of the 
. phenomenons _ . . , • 

The next year there appeared in this country, on the 
morning of November 13, a more brilliant shower, which 
some present doubtless witnessed. Through the inorning 
hours of that day the stars shot across the sky like the 
flakes of snow in a snowstorm. Not a little difference 
was there in the way people looked at it. The negroes at 
the south thought the day of judgment had come. The 
owner of a plantation told me that his negroes had 
gathered in the ^‘praise-house,” and that he on being 
waked went down to quiet their fears. They had con- 
cluded not to call “Missus,” as she would soon hear 
Gabriers trumpet, and they well knew that she was 
ready to go. A student here in College was going to 
prayers, and saw a ball of light pass across the half 
lighted moving sky. He rubbed his eyes, thinking that 
somctliing was the matter with them. A second flight 
made him sure that his eyes were troubled, and he 
looked down and hurried on to chapel. A servant girl 
by chance returning home in the early morning, saw it, 
but said nothing until it was talked of the next day. 

“ Oh,” said she, “I saw that.” “Did you? Why did 
you not call us ? ” “Really, I didn’t know but that the 
stars went out tliat way every morning.” Prof. Twining 
saw it, and observing that all the flights were away from 
one point in the heavens, and that that point moved 
along with the stars as they rose in the morning sky, he 
said, “These are not, as some say, meteorological pheno- 
mena ; they arc not, as others say, electric ; these arc 
bodies coming to us from beyond the air, and they belong 
to astronomy.” This was the first definite proof of the 
cosmic origin of meteors. 

Nine hundred and thirty-one years earlier, that is, in 
the year 902, there was a like brilliant shower of fire. A 
cruel Aghlabite king then reigned at Tunis. He had driven 
the Christians out of Sicily, penning up the Bishop of 
Taormina and the remnant of his people in the church, 
and burning it and them together. He had crossed to the 
mainland, and was besieging Cosenza, then an important 
city of Calabria. He suddenly died, and the flying monks 
were relieved of their terrors. They connected his death 
with the star-shower which occurred at or near the same 
time, and in all the annals it is repeated in varied phrases 
that on the night Avlien King Ibrahim Bin Ahmad died an 
infinite number of stars scattered themselves like rain to 
the right and left. 

Between the years 902 and 1799 the November 
meteors were seen in unusual numbers in at least nine 
different years. The showers in the table which 1 show 
you arc not selected out of an indefinite number in our 
histories. On the contrary, they are nearly all which we 
have found in the records as having occurred near that 
time of year. 


Vk \ t;. 

Ej^ochs of November Star-Shenvers 

I>AY. 

902 



... ... October 13 

931 



M 16 

934 



M 14 

1002 



w *5 

IIOI 



»» *7 

1202 



,, 19 

1366 



M 23 

*533 



M 25 

1602 



„ 28 

I69S 



November 9 

1799 



„ 12 

1832 



„ 13 

>833 



M *3 

1863-68 



,» *4 


Notice now in this table that the showers came either 
near the beginning or near the end of the first third, or 


else near the end of the second third of the century. In 
other words, they all come near the end of a cycle whose 
length was 33J years. Again, notice that the day of the 
month advanced with slight irregularity about three days 
in the century. The large advance of twelve days 
between 1602 and 1698 is due to the change of ten days 
in the reckoning in passing from old style to new style. 

I have added, as you see, the six years from 1863 to 
1868, in each of which, but especially in the latter three, 
these meteors came, as we had expected, on the morning 
of November 14. They seemed in all these years to 
pass, as they did in 1833, across the sky, as though going 
away from the constellation Leo, or rather from the 
sickle in Leo. This means that the small bodies really 
came into the air in parallel lines, the apparent radiation 
' being the way in which parallel lines appear to us. There 
can be no doubt that there was the same parallelism of 
paths in all the earlier star-showers. 

Here we hare a group of solid bodies corning into tlie 
air all moving in one given direction. They come to us 
only on a particular time in the year, for the slow change 
from the middle of October to the middle of November 
can be explained. They come to us only at intervals of 
about a third of a century. These facts can only be satis- 
fied by supposing that vast numbers of these small bodies 
are moving in a long thin stream around the sun, and 
that the earth, at the proper times, plunges through them 
taking into the air each time some scores of millions of 
them. Each of them must be moving in an orbit having 
the same period as every other, and approximately the 
same path. 

Now it may be shown that there arc but five orbits 
about the sun that can meet these conditions. Further 
than that, there is but one of these five that can e,xplain 
the change of date from the middle of October to the 
middle of November, and this fifth one does explain the 
change perfectly. 1 cannot in the time you kindly grant 
me give in such detail that you can clearly understand 
them, the reasons for thus limiting the path of the meteo- 
roids first to five possible orbits, and then to one of these 
five. 1 mu*>t ask you to accept the statement in view of 
the fact that no astronomer has, so far as I know, ever 
questioned the proofs of it. 

That orbit is one which is described in 33} years. The 
meteoroids go out a little further than the planet Uranus, 
or about twenty times as far as the earth is from the sun. 
While they all describe nearly the same orbit they .arc not 
collected in one coinjiact group. On the contrary they 
take four or five years to pass a given place in the orbit, 
and arc to be thought of as a train several hundred mil- 
lions of miles long, but only a few thousands of miles in 
thickness. 

Now right along with this train of meteoroids travels a 
comet. It passed the place where we meet the meteo- 
roid stream nearly a year before the great shower of 1866, 
and two or three years before the quite considerable 
displays of 1867 and 1868. It was therefore well towards 
the front in the great procession. 

How came it that this comet and the meteoroids thus 
travel the same road — the comet with the meteroids and 
the meteoroids with each other ? The plane of the comet's 
orbit might have cut the earth’s orbit to correspond with 
any other day of the year than November 15. Or cutting 
it at this place the comet might have gone nearer to the 
sun or farther away. Or, satisfying these two conditions, 
it might have made any angle from zero to 180° instead 
of 167®. Or, satisfying all these, it might have had any 
other periodic time than 33^ years ; even then it might 
have gone off in any other direction of the plane than that 
in which the meteoroids were traveling. All these things 
did not happen by chance ; there is something common. 

The comet which I have named is not the only one 
that has an orbit common with meteoroids, though it is 
the only case in which the orbit of the meteoroids is 
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completely known aside from our knowledge of that of 
the comet. Every August, about the tenth day, we have 
an unusual number of meteors — a star-sprinkle, as it has 
been called. A comet whose period is about 125 years 
moves in the plane, and probably in a like orbit with these 
meteoroids. 

So near the first of December we have had several 
star-showers— notably one in 1872 — and these meteoroids 
are travelling nearly in the orbit of Biela’s comet. In 
April, too, some showers have occurred which are thought 
to have bad something to do with a known comet. 

Thus much as to the meteors of the star-showers. The 
sporadic meteors are with good reason presumed to be 
(and observed facts prove some of them to be) the out- 
liers of a large number of meteoroid streams, and the 
leading problem of meteor-science to-day is to find these 
streams so faintly shown, and, if possible, the comets 
they belong to. 

Come back with me to the N ovember stream and its 
comet. The several bodies move along a common path 
not at all by reason of a present physical connection. 
They are too far apart, in general a thousand times too 
far apart, to act on each other so much that we can 
measure the effect. No; their connection has been in 
the past They must have had some common history. 

Looking now at the comets, we see that they have been 
apparently growing smaller at successive returns. Hal- 
ley’s comet was much brighter in its earlier than in its 
later approaches to the sun. Biela’s comet has divided 
into two, if not more than two, principal parts, and seems 
to have entirely gone to pieces. It could not be found in 
1872, when and where it ought to have been visible. 
Several comets have had double or multiple nuclei. In 
the year 1366, in the week after the star-shower, a comet 
crossed the sky exactly in the track of the meteors. A 
second comet followed in the same path the week after. 
Both belonged no doubt to the N ovember stream, and 
one of them may perhaps hare been the comet of 1 866. 

This stream of meteoroids is a long thin one. In 
miniature it would be perhaps a mile long to an inch in 
thickness. We have crossed the stream at many places 
along a length of a thousand millions of miles, sometimes 
in advance of, and sometimes behind, the comet, and all 
along this length have found fragments, sometimes few, 
sometimes many. This form of the stream suggests 
continuous action producing it. A brief violent action 
might give this form, but a slowly acting cause seems 
more natural. 

Again, in the history of Biela’s comet we have distinct 
evidence of continued action. The comet divided into 
two parts not long before 1845, and yet in 1798 fragments 
of it were met with so far from the comet, that they must 
have left the comet long before, probably many centuries 
ago. 

Thus are we led to say, first , that the periodic meteors 
of November, of August, of April, &c., are caused by 
solid fragments of certain known or unknown comets 
coming into our air ; secondly y that the sporadic meteors 
such as we can see any clear night are the like fragments 
of other comets ; thirdly y that the large fireballs are only 
larger fragments of the same kind ; and finallyy that this 
stone, which was broken off from one of those large 
fragments in coming through the air, must once have been 
a part of a comet. 

Here I should naturally close, yet I am sure that you 
will ask, How came the comet to break up ? Perhaps 
the prior question would be, How came the comet to- 
gether ? In its history there is much that we cannot yet 
explain, much about which we can only speculate. Thus, 
how came this stone to have its curious interior struc- 
ture ? Asa mineral it resembles more the deepest fire- 
rocks than it does the outer crust of our earth. It seems 
to have been formed in some large mass, possibly in one 
larger than any of our existing comets. Some facts show 


that the comets have almost surely come to us from the 
stellar spaces. Out somewhere in the cold of space a 
condensing mass furnished heat for the making of this 
stone. The surrounding atmosphere was unlike ours, 
since some of these minerals could hardly have been made 
in the presence 01 the oxygen of our air. Either in cooling, 
or by some catastrophe, the rocky mass may have broken 
to pieces, so as to enter the solar system, having little or no 
cohesion, like a mass of pebbles ; or, it may have come 
and probably did come, a single solid stone. In either 
case, as it got near to the sun, new and strong forces 
acted on it. The same heat and repulsion that develops 
and drives off from a comet in one direction a tail, some- 
times a hundred millions of miles long, may have cracked 
off and scattered in another direction solid fragments. 
C)ne of these contained in it this stone, and it wandered in 
its own orbit about the sun, itself an infinitesimal comet, 
how many thousands or millions of years we know not, 
until three years ago it came crashing through the air to 
the earth in Iowa. Thence this fragment came here to 
serve as a text to my discourse. 


METEOROLOGICAL STATION ON BEN NEVIS 

W E are glad to learn that the Scotch Meteorological 
Society’s scheme of a station on Ben Nevis is 
evoking cordial support from those who have the adminis- 
tration of Government funds available for such objects. 
The London Meteorological Council, of which Prof. 
Henry Smith is chairman, has unanimously agreed to 
offer to the Scotch Society 100/. yearly towards the sup- 
port of the station, provided a copy of the observations is 
sent regularly to London. This is at once testimony by 
the most competent judges to the importance of the 
scheme, and a proper encouragement to the Scotch 
Society to proceed in its spirited enterprise. Wc under- 
stand that to uphold the station and induce two com- 
petent observers to take it by turns to live on the top of 
the mountain with an assistant will cost about 300/. 
yearly. It is estimated that to purchase a full stock of 
instruments and erect a building for them and the ob- 
servers a capital sum of 800/. will be required. The 
Scotch Society has applied for a grant of 400/. towards 
this expenditure from the Committee appointed by Go- 
vernment to distribute 4,000/. annually to encourage 
scientific research. Wc believe the Committee has not 
yet met to consider the various claims which are, no 
doubt, as usual made on the funds. 


RESEARCH UNDER DIFFICULTIES 

T he following short preface to a very valuable account 
of the stages of development from the egg of one of 
the centipedes (Geophilus), no member of which group 
had been studied previously to this account, gives so con- 
vincing a picture of the enthusiasm for investigation 
which may animate the modern naturalist, that it is 
worthy of a place in Nature for the encouragement of 
the “craft.” Elias Metschnikoff has during the past 
fifteen }ears worked more assiduously with the micro- 
scope at the observation of the minute details of embryo- 
logy than any other student. To him we are indebted 
for our first accurate knowledge of this subject in the 
case of many important animal forms, e.gy sponges, 
various jelly-fishes, marine worms, the scorpion, and the 
book-scorpions, various insects, crustaceans, starfishes, 
and ascidians. One result has been the injury of his eye- 
sight. In reading to-day his memoir on Geophilus, pub- 
lished in 1875 {^citschr, fiir wiss, Zoologie\ it occurred 
to me that the following passage has more than technical 
interest : — 

“ After having for many years sought in vain for mate- 
rial suited for the investigation of the embryology of the 
centipedes, I chanced to obtain a quantity of the eggs o 4 
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Geophilus. My find, however, took place under such 
circumstances, and these interfered so much with my 
investigation, that I feel justified in describing them more 
minutely. For some considerable time 1 had been 
afflicted with a chronic affection of the gyes, and conse- 
quently commenced in the spring of the present year a 
journey to our south-eastern steppes in order to turn my 
attention to anthropological studies. Instead of taking 
with me as in previous years all the apparatus necessary 
for microscopical research, I took this time on my journey 
only anthropological measuring instruments. When, 
then, I was in the neighbourhood of Manytsch, nearly in 
the heart of the Kalmuk steppes, and was visiting a small 
forest plantation, 1 discovered quite unexpectedly a num- 
ber of eggs of Geophilus which had been deposited under 
the bark of a rotten tree-stem where the females were 
watching over them. 1 gathered up the precious material, 
and having packed it carefully in two bottles, set off with 
all speed to Astrachan, in order there to set about the 
microscopic investigation of the eggs. But when, after 
four days’ travelling 1 arrived in a Russian village, Jandiki, 
near the shore of the Caspian Sea, and inspected my two 
bottles, I found in them only a couple of dead, opaque 
eggs, all the others having entirely disappeared. Fortu- 
nately I succeeded in Jandiki, where there is also a small 
plantation, in obtaining fresh material of the same kind, 
and this 1 brought in good condition to Astrachan, 
making the journey by steamboat. In the town of 
Astrachan I was able to borrow a Hartnack’s microscope 
from a medical man practising there, and on a second 
;ourney took it with me to Jandiki. In this way I was 
enabled to make out the chief features of the develop- 
mental history of Geophilus by the use of my less 
seriously affected left eye. At the same time, in spite of 
the very favourable character of the Geophilus eggs for 
microscopic research, I could not bring my work to the 
desired degree of completeness.” 

Determination and pluck have their scope in embryo- 
logy ! E. Rav Lankesper 


ON THE RECENT ERUPTION AND PRESENT 
CONDITION OF VESUCIUS 

at the end of the great eruption of 1872 the crater of 
Vesuvius was left as a wide and deep abyss, the floor 
of which did not possess a very high temperature, and 
was free from fuinarole. Gradually, however, fumarole 
appeared, the temperature increased, and large quantities 
of steam and carbonic acid were evolved. The tempera- 
ture continued to increase and sulphurous acid made its 
appearance, finally in 1875 evolution of carbonic acid 
<liminished, and that of hydrochloric acid commenced. 
This is always the commencement of the highest stage of 
fumarole activity. In January, 1S75, when I ascended the 
mountain, large quintities of sulphurous acid were being 
evolved, and it was quite impossible to descend into the 
crater. On December 18, 1875, a deep chasm opened in 
the bottom of the crater, at the bottom of which glowing 
lava could be seen. This was the commencement of a 
new period of eruption, which Palmieri predicted would 
last a long time, and which is still going on. The lava 
gradually rose to the top of the chasm, and a new eruptive 
cone was soon afterwards formed on the floor of the great 
crater. Small quantities of lava issued from time to time 
from the new cone, and spread over the interior of the 
crater, until on the night of November i, 1878, it rose to 
.the lowest portion of the edge of the crater, and began to 
ilow down the great cone of Vesuvius in a north-westerly 
direction. The lava continued to flow in a somewhat 
intermittent manner until nearly the end of the year, but 
it did not go beyond the foot of the cone. 

On December 29 last I visited the new cone. I left 
Naples at 8.45 a.m., drove to Portici, and walked to 


Resina. Left Resina on foot at 10 a.m., came upon the 
lava of 1451 (according to the guide, but I suspect it was 
lava of 1631) at 10.30, then bore somewhat to the west, 
and struck the lava of 1858. Reached the observatory at 
11.15 A.M., the foot of the cone at ii.45> and the summit 
of the cone at 12.40 p.m. Thus the ascent of the cone 
occupied fifty-five minutes, including about ten minutes 
of rest. The angle is approximately 32**, and the ash of 
which the cone is composed is very loose. On arriving 
at the summit we turned to the west, and walked along 
the edge of the great crater, until we came to its south- 
western extremity, beyond which it is broken down by 
the recent flow of lava. Then we descended the crater 
by a very precipitous path, and presently found ourselves 
upon the new lava, surrounded on three sides by precipi- 
tous walls of apparently not more than 100 feet in height. 
Facing due north-east, we had on our right the new cone 
of November, 1878, and on our left the stream of lava 
which had issued from it, and which was still very hot, 
and in some places could be seen to be red hot a little 
distance beneath the surface. Occasionally a puff of very 
hot air was blown into our faces from the hotter portions 
of the lava. In many places hot fumes of hydrochloric 
acid escaped from the lava, and great cavities (in one or 
two cases small caverns), from whence the hot acid 
vapours issued, were coated with brilliant red and yellow 
sublimates of sesquichloride of iron. These sublimates 
are constantly spoken of as sulphur. I am inclined to 
assert that in more than ninety-nine cases out of a 
hundred, they are sesquichloride of iron formed either 
by direct sublimation of previously formed chloride from 
lower recesses in the lava bed, or by the action taking 
place then and there of the hot hydrochloric acid 
upon the exposed surfaces of the lava. Sublimations 
of salt were also apparent in certain portions of the lava 
bed. Prof. Palmieri informs me that he has detected 
sulphates in the sublimates, also lithium and boracic acid. 
I have not yet had time to examine various specimens 
of sublimates, which were collected from the new lava, 
and were placed in a dry bottle as soon as I reached 
N aples. 

Prof. Palmieri has kindly furnished me with a MS. ac- 
count of “ II Vesuvio dopo la grande eruzione del 1872,’' 
from which some of the above facts were derived. My 
own recent experience on the mountain does not, how- 
ever, allow me to agree with him when he says : 
“ Comunque sia, in tutto il tempo trascorso il cratcre ha 
di mostrato poca attivita dinamica. Pochi brani di lava 
gettati fino all’ altezza di 20 0 30 metri, soffii piu o meno 
vigorosi e qualche rara detonazione han rappresentato il 
vigore della forza eruttiva.” The new cone, when 1 saw 
it, was pouring out vast volumes of smoke and steam, 
detonations occurred at frequent intervals, and loud 
noises as if of the lava surging within the crater. At 
intervals, also, the smoke was intensely illuminated as if 
the lava had leapt up within the cone. The cone dis- 
charged a perpetual shower of red-hot pieces of lava of a 
more or less cindery character, and certainly to a height 
far exceeding the “20 o 30 metri ” of Prof. Palmieri. It 
is difficult to judge of heights under such circumstances, 
but many of the fragments appeared to be projected 
to a height equal to that of an ordinary sky-rocket. 
The ejected masses nearly all fell on one side of 
the cone, and helped to raise it. Occasionally, how- 
ever, a sudden burst would come which scattered the 
red-hot masses in all directions. We approached as 
near as we could to the cone, and stood upon the 
bank of cinders {vide the accompanying woodcut) in 
immediate contact with it, and not a dozen yards 
from its vomiting crater. Showers of red-hot stones 
were projected from the crater, many of which fell 
into it again, and the rest for the most part on the 
side remote from us. There came a sudden burst, how- 
ever, which shook the ground under our feet, and scat- 
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tered red-li6t masses in all directions. A piece weighing 
four oiinces fell within six feet of where 1 was standing, 
afid the guide ran up to it and pressed a copper coin 
upon its still soft surface. A few minutes lateir a piece 
of red-hot lava, weighing «"it least seven times as much 
as the preceding, fell within four feet of me, and I 
prt)mptly retired to a safer distance. Fifteen days before 
a guide bad been killed by a falling red-hot stone from 
the crater. T^e projectiles from the crater are doubly 
dangerous, because you cannot “dodge** them. They do 
not come down straight lihe a cricket-ball, but waver in 
their flight like a boomerang. In the case of the larger 
©f the two masses which fell so near to me, I had not 
only time before it fell to watch it in the air above ray 
head, but also to speculate as to where it would fall. 
Judging by its position when about forty feet from the 
ground, it woula certainly, I thought, fall behind me ; a 
ittotaent later it swerved, and fell about four feet in front 


of me. The cone, with its lurid smoke, and loud detona- 
tions, and shdwers of red-hot stones, presented a tnost 
fascinating spectacle. What, then, must be the effect 
when the whole great cone of Vesuvius is in a like 
condition ? f * 

The new lava is very leucitic, and does not resemble 
that of 1872. When in a viscous state it can easily be 
drawn into threads, and when cold it is jet-black and 
possesses a fine lustre. 

Chloride of ammonium does not appear to have 'been 
at all a common product in this eruption, although it was 
conspicuously present during the eruption of 1872. ' GVeat 
differences of opinion still exist as to the formation of 
sublimates of chloride of ammonhim in lavas. Bunsen 
considers that it is mainly formed by the action of the hot 
lava upon vegetable soil, and he has proved that “a 
square metre of meadow land yields on dry distillation a 
quantity of ammonia corresponding to 223*3 grammes of 



chloride of ammonium.** Palmieri, while he admits that 
he has found more chloride of ammonium in those por- 
tions of lavas which have passed over cultivated ground, 
asserts that he has also found it high upon Vesuvius far 
above the range of vegetation, and in localities where the 
new lava has simply flowed over older and perfectly 
barren lava fields. He accounts for its formation by 
supposing that aqueous vapour undergoes dissociation in 
the heated crevices of the lava, and that the nascent 
hydrogen combines with the nitrogen of the air to form 
ammonia. We do not know what chemists will have to 
say to this thoory. 

Not far from the active cone I found a very interesting 
specimen of volcanic cinder which had obviously been 
exposed to the action of h>drochloiic acid at a very elevated 
temperature, and had then probably been ejected before the 
action \»as complete. The central portions consisted of 
undecomposed cinder, and this was surrounded by a thick 
layer of perfectly white decomposed substance consisting 


chiefly of silicate of alumina and silica ; the[hot hydro- 
chloric acid having formed sesqui chloride of iron with 
the iron in the superficial layers of the mass, 
sesquichloride had been afterwaids volatilised out of the 
mass. By passing h>drochloric acid over lava heated to 
redness in a porcelain tube, the same effect was pro- 
duced, the portions of lava most strongly heated, and 
longest submitted to the action of the hydrochloric acidj 
became perfectly vhite, while a copious sublimate 01 
chloride of iron and chloride of aluminium passed into* 


j leceivcr. . ^ c 

: ascended from the new lava (viz , from the bottom of 
great crater of Vesuvius, the foreground of Jhe 
:ompanying woodcut) at 1.30 P.M., ran do\^n the smes^ 
the great cone, which had taken fifty-five minutes t<> 
nb, in seven minutes, reached the ol^ervatory at 
o P.M. ; Portici, by a roundabout way to the west near 
>nte Somma, whither we went to search for minerals, 
4.30 P.M.; and Naples at 5.40. t^he next evening 
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while steamiog out of the bay, en route for Tunis, I 
noticed that the smoke at the apex of the mountain was 
ruddy fVom the reflection of the lava within the small 
crater of 1S78, and then for many days after, the summit 
of the mountain was obscured by clouds^ and snow lay 
upon it when I next saw it towards the middle of last 
January. G. F. Rodwell 


, POPULAR NATURAL HISTORY'^ 

V OLUME II. of this handsomely illustrated work on 
nattural history is equally well got up as the first, 
which we noticed some months ago; it contains brief 
histories of :die Carnivora, Cetacea^ Sirenia, Proboscidia, 
Hyracoidea, and Ungulata. 


The terrestrial, or on-the-land-living Carnivores, are 
described by Mr. Kitchen Parker, assisted by hb son 
Jeffery. The father’s pleasant style and his power of 
apt illustration will be recognised in the too few pages 
introductory to this group, and some of the woodcuts 
are from drawing made by the author. The marine 
Carnivora, the Whales, and the Sirenia, are described by 
Dr. Murie, while the editor, with the assistance of 
Garrod and Mr. Oakley, describes the Proboscidia, the 
Hyracoidea, and the Ungulata. 

The land carnivora are, undoubtedly, as Mr. Parker 
tells us, one of the most compact as well one of the 
most interesting groups among the mammalia. So many 
of the animals contained in it have become familiar in 
our mouths as household words,” bearing as they do an 



Fio, X— 'Ihc Bnturong (Wn/zt/zA liuUnon^), 


important part in fable, in travel, and even in history. 
Many of them are of wonderful beauty, and many of 
them are of terrible ferocity. Two she-bears out of the 
wood tore up the forty and two naughty mocking little 
children near Bethel, and the narrative thereof frightens 
our own little children to this day. Packs of enraged 
lions, “fierce with dark keepingy’ were bjr the noble 
Romans let loose to mangle ana devour helpless men 
and women in the arena, and as for the wolf, what 
terrible stories are not told about him ? He was the very 
dread of the shepherd in the far distant times. As Mr. 
Parker reminds us, his bad character for ferocity was so 
wen known in the early days, that “a very old sheep-master, 
addressing his sons on his death-bed, these sons being 

_*** Cassell's Natural History." Edited by P. Martin Duncan, M.B., 
F.R.S. , Professor of Geology, King's College, London. Vol. ii. Illus- 
trated. (London, Pans, and New York. Cassell, Pettcr, and Galpm ) 4to. 


eleven out of twelve of them shepherds, said, knowing 
they would understand him, of the youngest, ‘ Benjamin 
shall raven as a wolf : in the morning he shall devour the 
prey, and at night he shall divide the spoiL* ” 

And with all this ferociousness of character, it is from 
among the number of the land carnivora that man has 
selected his faithful and devoted follower the dog. For 
a wonderfully interesting account of this friend of our 
race, a friend in whom, as Mr. Darwin observes, it is 
scarcely possible to doubt but that the love of man has 
become an instinct, an instinct, as Mr. Parker naively 
observes, not as yet certainly developed in man — there is 
a pleasant chapter, one that tells of what is known of 
prehistoric dogs, of the origin of the dog, and of the 
many varieties of the dog. 

As an illustration of the general character of the wood- 
cuts which so profusely adorn the volume, we have 
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selected one of an interesting animal which has been a 
great puzzle to the systematic zoologist (Fig. i). 

“ The Binturong (Arcticth binturon^ is a curious little 
animal of a black colour, with a white border to its ears ; 
it has a large head and a turned>up nose; its tail is 
immensely long, thick, and tapering, and which is very 
remarkable, it is prehensile, like that of a new world 
monkey. It is from twenty-eight to thirty inches in 
length from the snout to the root of its tail, and the tail 
itself is nearly the same length. It is quite nocturnal, 
solitary, and arboreal in its habits. In creeping along 
the larger branches, it is aided by its prehensile tail. It 
is omnivorous, eating small animals, birds, insects, and 
fruits. Its howl is loud. It walks entirely on the soles 



Fig. 2. — ^I’he Sc.il asleep 


of its feet, and its claws are not retractile. While it is 
wild and retiring in its manner, it is said to be easily 
tamed. It is placed by Mr. Parker among the group of 
the civets.” 

In his description of the fur and hair seals, Dr. Murie, 
as was to be expected, is quite at home, and have, 
among other accounts of these wonderful creatures, a long 
one of that sea lion which lived so long in the London Gar- 
dens. This animal seemed to pass its time between sleep- 
ing and eating, and we give two out of a series of illustra- 
tions which depict its habits — one of it when fast asleep 
(Fig. 2), the other when it is in ‘^a watchful attitude,” 
waiting to be fed (Fig. 3); it was well known to all visitors 
to the gardens. It was in the habit of devouring upwards 
of twenty-five pounds’ weight of fish everyday, and not 
thinking this too mu;h. It was originally captured in 



Fig. 3.— Waiting to be fed. 


the neighbourhood of Cape Horn ; and Francois Le- 
comte, the French sailor into whose possession it fell, 
exhibited the animal for a short time at Buenos Ayres 
before bringing it to London, where for a short time he 
earned a living by showing it off. By kindness and dint 
of training he taught it to become quite a performer in 
its way. It mounted a ladder with perfect ease, and it 
could descend either head or tail foremost, so that it 
seemed a marvel of docility, and its appearance in Lon- 
don seems to hare created quite a general interest in the 
group hitherto so little studied of the eared seals. 

The volume concludes with an account of the non- 
ruminating members of the even-toed sub-order of the 
Ungulates, embracing the pigs of the Old World, the 


peccaries of the New World, and the hippopotami. The 
next volume will contain a description of the Ruminants, 
a large and very interesting group. E. P. W. 


THE KEITk MEDAL OF THE RO YAL SOCIETY 
OF EDINBURGH. 

O N the 3rd inst., at a meeting of the Royal Society of 
Edinburgh, the President, Professor Kelland, in 
presenting the Keith Medal which had been awarded by 
the Council to Professor Heddle, of St. Andrews, de- 
livered the following address : — ‘‘ Professor Heddle — I 
am here to-night to exemplify a remark which is often 
made, that to insure success in an address, such as I am 
about to deliver, the best way is to commit the charge of 
it to one absolutely ignorant of the subject. No false 
pride will then stand in the w^ay of the best sources of 
information, nor will any undue admixture of half know- 
ledge clog and darken the truth. For every particular 
contained in these remarks, then, I at once unhesitatingly 
acknowledge myself indebted to Professor Geikie. When 
I first became acquainted with this Society, forty years 
ago, there used to frequent our meetings men who had 
the reputation of being mineralogists rather than geolo- 
gists — Lord Greenock, Allan, and perhaps J ameson him- 
self. That race has now died out, and with them 
mineralogy, as a distinct science, has all but lain dormant 
amongst us. During the preceding quarter of a century 
that science had flourished nowhere more vigorously 
than in Edinburgh. Professor Jameson introduced the 
definiteness of system of the Freyberg School, and 
infused into his pupils such a love of minerals that 
numerous private cabinets were formed ; while under 
his fostering care the University Museum grew into a 
large and admirable scries. One of my first acts as 
Professor in the ITniversity was to vote out of the Reid 
Fund, which had just come into our hands, a large sum 
(some thousands) to pay back moneys expended on 
minerals throughout a series of years preceding. During 
these years. Geology, as the science is now understood, 
hardly existed. For, as the nature and importance of 
the organic remains embedded in rocks became recognised, 
their enormous value in the elucidation of geological 
problems gradually drew observ^ers away from the studv 
of minerals. Consequently, as Pakeontology increased, 
Mineralogy waned among us. To such an extent was 
the study of minerals neglected, that geologists, even of 
high reputation, could not distinguish many ordinary 
varieties. But, as a knowledge of rocks presupposes an 
acquaintance more or less extensive with minerals, the 
neglect of mineralogy reacted mo>.t disadvantageously on 
that domain of geology which deals with the composition 
and structure of rocks. The nomenclature of the rocks 
of Britain sank into a state of confusion, from 'which' u 
is now only beginning to recover. To you. Professor 
Heddle, belongs the merit of having almost alone upheld 
the mineralogical reputation of your native country during 
these long years of depression. You have devoted your 
life to the study, and have made more analyses of mine- 
rals than any other observer in Britain. You have not 
contented yourself with determining their composition and 
their names ; you have gone into almost every parish in 
the more mountainous regions, have searched them out 
in their native localities, and, by this means, have studied 
their geological relations, treasuring up evidences from 
which to reason regarding their origin and history. After 
thirty years of continuous work, you have communicated 
the results of your labours to this Society. For the first 
two of these papers on the Rhombohedral Carbonates 
and on the Feldspars, in which you have greatly extend^ 
our knowledge of pseudomorphic change among minerals, 
enunciating a law of the shrinkage so frequently resulting 
therefrom, the Society proposes now to express its grati- 
tude to you. The value of your papers is undoubted. 
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Through the kindness of Mr. Milne Home, I have been 
favoured with the sight of letters addressed to you by 
four eminent mineralogists, Dana of America, Ram- 
melsberg of Berlin, Szabo of Buda-Pesth, and King of 
Queen’ s College, Galway. Szabo states that the notice 
of your paper on the Feldspars, which appeared in Groth’s 
Zeitschrift fiir Mineralogiey greatly interests him, and 
makes him desirous of placing himself in direct commu- 
nication with the author. Dana says, * I have read your 
paper on the Feldspars, in the Transactions of the Royal 
Society of Edinburgh, with great satisfaction. Your 
thorough method of work leads towards important results 
of great geological, as well as mineralogical value.’ 

‘VI have the satisfaction, in the name of the Council of this 
Society, of presenting you with the Keith Medal. It is 
hoped that this recognition of your labours will not be 
without encouragement to you in the arduous researches 
in which you are engaged.” 


OUR ASTRONOMICAL COLUMN 
Tempel’s Comet, 1867 II. — Now that Brorsen’s comet 
of short period is again under observation, the next comet 
of the same class to be sought for, is that discovered by 
Dr. Tempel at Marseilles, on April 3, 1867, which was 
also observed at its next appearance in 1 873 ; it is probable 
there may be greater difficulty in recovering this object, 
than appears to have been the case with Brorsen’s comet, 
the reason for which may be made clearer if we briefly 
detail its history since the year 1867. Less than a month 
after it was discovered in that year the deviation of the 
orbit from a parabola became evident, and several of the 
German astronomers, Prof. Bruhns, now Director of the 
Observatory of Leipsic, in the first instance, deduced 
elliptical orbits, with periods of between five and six 
years. The most complete investigations on the motion 
of the comet in this year were due to Dr. Sandberg and 
Mr. Searle. The comet was observed by Dr. Julius 
Schmidt at Athens till August 21, and the perihelion 
passage having taken place on May 23, a considerable 
arc of the orbit was included within the limits of visi- 
bility. Dr. Sandberg, after taking into account the effect 
of planetary perturbations during the comet’s appearance, 
found the period of revolution 2,080 days. On examining 
the track of this body with reference to the orbits of the 
planets, it was seen that near the aphelion it must 
approach very near to the orbit of Jupiter, the least 
distance being within 0*37 of the mean distance of 
the earth from the sun, and from the position of 
this great planet near the time of aphelion passage 
of the comet early in 1870, it was obvious that 
great perturbations in the elements of the latter must 
ensue, and without at least an approximate knowledge 
of their amount, there might be difficulty in recover- 
ing the comet at its next return to perihelion. The first 
publication of results in this direction was by Mr. W. E. 
Plummer, from Mr. Bishop’s observatory, Twickenham, 
in February, 1873, followed shortly afterwards by par- 
ticulars of similar independent investigations undertaken 
by Dr. Seeliger, of Leipsic, and the late Dr. von Asten, 
of Pulkowa. It was found that the effect of the attrac- 
tion of Jupiter, which planet was only 0*32 distant from 
the comet on January 20, 1870, caused a retrograde 
change in the longitude of the node to the amount of 
22J®, and increased the inclination of the orbital plane 
to the ecliptic nearly 3® ; the period of revolution was 
lengthened by more than three months, and the point of 
nearest approach to the sun was removed further from 
him by upwards of o'2 of the earth’s mean distance. 
Changes in the elements to this amount would of course 
entirely alter the track of the comet in 1873, but they had 
been so closely determined, that immediately after receiv- 
ing an ephemeris in which their effect was included, M. 
Stephan re-detected the comet at Marseilles, and as early 
as April 3, or five weeks before the perihelion passage. 


and it was observed until the last week in June. Wc 
subjoin Dr. Sandberg’s elements for the two appear- 
ances : — 

J867. 1873. 

Perihelion passage May 23*9204 G.M.T. May 9*0134 G.M.T. 


O S Si 

Long, of perihelion ... 236 924 .. 

,, ascending node loi 10 10 
Inclination to ecliptic .. . 62436 

Angle of excentricity ... 303839 .. 

Log. .semi-axis major .. . 0*503658 .. 

Revolution 2080*1 days. .. 


237 38 42 

78 44 39 
9 44 13 


27 30 58 
0*517057 
2178*6 days. 


The longitudes are reckoned from the mean equinox of 
the commencement of the respective years. The period 
of revolution applies to the ellipse which the comet was 
describing at perihelion passage. 

With regard to the length of the actual revolution, it is 
certain that no very material perturbation can result 
from known causes : Jupiter, the gr^t disturber of the 
cometary motions, was at almost his greatest possible 
distance from the comet when the latter passed nearest 
to his path about May, 1876. A recent investigation by 
M. Raoul Gautier, of which, however, no details are yet 
published, assigns a longer period of revolution corre- 
sponding to the perihelion passage in 1873 than was 
given by Dr. Sandberg, the difference being about loj 
days, so that if the mean motion at the last appearance 
does not, as M. Gautier implies, admit of exact deter- 
mination, there will be an uncertainty in the date of the 
approaching perihelion passage, which will necessitate a 
pretty extended and careful search in order to detect the 
comet. It belongs to the fainter class, and although in 
1867 and 1873 it appeared under rather favourable cir- 
cumstances for observation, and [is likely to do so to a 
certain extent this year, it has never been a good tele- 
scopic object. When at its greatest intensity of light 
early in May, 1867, its nucleus, which was stellar, had 
not the brightness of a star of the ninth magnitude. At 
the last observation at Athens, in that year the theoretical 
intensity of light was 0*21, and the comet would have the 
same degree of brightness about March 27 next, whether 
we assume the time of perihelion passage (perturbation 
neglected) from the orbit of Dr. Sandberg or M. Gautier, 
but the uncertainty of position may probably delay its 
rediscovery till some time later. We may hope that the 
publication of the further results of M. Gautier, who 
mentions being engaged on the calculation of perturba- 
tions during the present revolution, will not be long 
deferred. It is desirable the comet should be under 
obseivation as long as practicable at this return, since 
the period being now nearly equal to half that of Jupiter, 
the two bodies will come into proximity again towards 
the month of November, 1881, though their mutual dis- 
tance may not be less than 0*55. This will involve a 
new, strict investigation similar to those undertaken in 
1873, to enable the epoch of ensuing perihelion passage 
to be ascertained. 

Using Dr. Sandberg’s orbit of 1873, the comet’s place 
at Greenwich midnight, on March 27, would be in R.A. 
253®’9, N.P.D. io3®*7, or, if the perihelion passage be 
assumed ten days later, which would more nearly accord 
with M. Gautier’s calculation in R.A. 247”*o, N.P.D. 


ioi®'o. 


The Intra-Mercurial Planet Question.— It 
appears that this subject has lately engaged the atten- 
tion of that excellent practical astronomer Dr. Oppolzer, 
of Vienna, who has communicated to the Astronotnisch^ 
Nachrichten some curious results of his examination of 
the records of rapidly-moving dark spots upon the sun’s 
disk. His inquiry resolves itself simply into the conclu- 
sion, that even introducing rather more extended data 
than were used by Leverrier, who, it will be remembered,, 
found several possible periods of revolution for the hypo- 
thetical planet, they may all be represented so far as 
regards the necessity of a transit across the sun’s disk on 
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the days named, by an orbit, the elements of which Dr. 
Oppolzer gives as follows ; — 

Epoch 1850, January 1*0, Paris M.T. 

Mean anomaly 356 o 

Longitude of perihelion 27 45 ) Equinox of 

. „ „ ascending node 178 oj 1850. 

Inclination to ecliptic 70 

Angle of exccntricity 14 13 or i — 0 2456 

Log, semi-axis major 9*0906 

Mean diurnal motion 22“ *789529 

The period of revolution would therefore be 15797 
days. Comparing with the observations employed the 
following are the differences shown by the above orbit in 
geocentric longitude ; the calculated geocentric latitude 
is annexed ; — 


1800, March 29, Frit.sch 

LifT. longitude. 

0 

H- 0*6 . . 

Latitude. 

... -f 14 

1802, Oct. 10, ,, 

... + 0*4 ... 

... - 14 

1819, Oct. 9, Stark 

^^ 39 f Get. 2, Dccupjii^ ... 

... -f 0*2 ... 

• - 13 

... +0*5 ... 

• • - 7 

1849, March 12, Siclebotliam 

- 0*8 ... 

... - 7 

1857, Sept. 12, Olirt 

... + 0*1 ... 

... + 7 

1859, March 26, LescarbauU 

0*0 ... 

... +10 

1862, March 20, Luiiimis 

... + 0*1 ... 

... 4 2 

But it is unfortunate that notwithstanding this almost 


perfect representation of the longitudes assumed and tlie 
circumstance that the latitudes point to a transit across 
the sun*s disk on every date, there arc apparently fatal 
objections to our admitting the existence of a jdanet with 
these elements, several of which are pointed out by Dr. 
•Oppolzer. It may be sufficient to mention here the first 
of them : — With so short a period and small inclination, 
a transit across the sun^s disk would occur every year, and 
we know that observation by no means supports such a 
condition. However, the existence of a body moving in 
(this orbit will admit, as Dr. Oppolzer states, of very early 
decision : — On March 18 a nearly central transit should 
occur — 

h. m. „ 

Ingress at 18 8 IJerlin M.T. ... Angle of position 74 
Egress at 23 15 ,, ... ,, 254 

We give these particulars as affording another illustra- 
tion of the difficulties attending any trustworthy infer- 
ences from the observations of suspicious spots upon the 
suif s disk. The above orbit, it should be mentioned, will 
not accord with either of Prof. Watson’s presumed 
planets, though possibly, by increasing the cxcentricity, 
elements might be found wliich would agree with one or 
other of his positions, while representing most of the 
observations used by Dr. Oppolzer. We ignore the idea 
of a want of bona Jides on the part of the observers on so 
many occasions, but there is still to be remembered the 
fact that comets have traversed the sun’s disk, and with 
small perihelion distances might do so without our disco- 
vering them except in the course of transit, supposing 
them to possess the degree of condensation which some 
have indicated. The object observed by M. Couinbary 
at Constantinople in May, 1865, could only have been a 
■comet, with a perihelion distance so small as, like the 
great comet of 1843, almost to graze the sun’s surface. 


GEOGRAPHICAL NOTES 

At the meeting of the Geographical Society on Monday, 
when the Earl of Dufferin occupied the presidential chair 
for the second and last time, Mr. T. J. Comber, of the 
Baptist Missionary Society, who is about to lead an ex- 
pedition above the Yellala Falls of the Congo, gave some, 
account of his explorations inland from Mount Camcroons, 
in the course of which he visited a district of country 
previously unknown, and discovered a small lake to the 
northward of the mountain; he also ascertained that 
there was a broad valley there instead of a continuous 


mountain range. He mentioned one fact with regard to 
Mount Cameroons, which goes far to show that there 
may be some difficulty in finding a suitable spot for the 
proposed missionary sanatorium. When at an eleva- 
tion of 2,000 feet there were such heavy mists, that, 
although he Wept between two fires, his blanket was 
wet through. It is, of course, possible that here, 
as in the Ncilgherry Hills, and other places, posi- 
tions may be found to which the miasmatic influences 
do not extend. Mr. Comber next gave some brief and 
interesting notes of a journey which he made through 
Congo to Makuta, the place which Lieut. Grandy saw 
from the brow of a neighbouring hill, but was not allowed 
to enter. Sir Henry Barkly afterwards read some obser- 
vations on the Bamangwata country in South Africa, to 
which a melancholy interest attached from the fact of 
their having been drawn up by the late Capt. R. R. Pat- 
terson, who recently met with his death by poison when 
some three days’ journey from the Victoria Falls of the 
Zambesi. The country would appear to be of a not very 
promising nature, for its soil is sand, covered with 
stunted bush, and there ate few mountain fastnesses, 
except those near Shoshong, the capital; in the winter 
it is bailly watered, as the Limpopo, Zambesi, and Zouga 
(or lake river), are the only rivers which run continuously, 
while the Tati, Shasha, and Makalapogo, are sand rivers. 
The open country is sparsely inhabited by Veld-people 
of two classes, the Bakala and Masarwa, of whom the 
former enjoy the right of possessing cattle and gardens, 
but the latter neither ; they arc, in fact, slaves, living on 
game and roots. The Bamangwata country is ruled by 
a cliief named Khame, whom Capt. Patterson described 
as a very good man, an opinion in which Sir 11 . Barkly 
concurred. 

In connection with the meeting on Monday at Preston 
in reference to a Central African railway, the letter in 
yesterday’ b Times from the Alexandria correspondent of 
that paper is of interest. It seems that the Khedive hail 
some time ago devised an excellent scheme for bringing 
the riches of the great lake district to the outer world b3 
way of the Indian Ocean, at the mouth of the Juba river. 
The distance between that point and Victoria Nyanza is 
only 280 miles, and McKillop Pasha was instructed to 
work gradually from the coast, planting colonial stations 
at regular distances, while Gordon Pasha was to co- 
operate from the lake side. Though the plan seems to 
have been ably, but too secretly devised by the Khedive, 
it rather unfortunately fell through, we think on accoiirt 
of the jealousy of the Sultan of Zanzibar and his friend'^. 
There is no talk by the Khedive of a railway, and we 
think with the Times correspondent, that something more 
elementary should be attempted, with a country so totally 
undeveloped as that of Africa. 'J’hat it will be opened to 
trade soon by some nation is evident. English, Germans, 
Italians, French, Portuguese, are all striving from various 
points. There is plenty of room for all. 

A LARGE amount of material for arriving at some 
approximately correct notion of the mean depth of the 
sea, has accumulated in recent years. In a note to tlie 
Gottingen Academy, Dr. Kriimmel has lately attempted 
this, in view of the vague and variable statements on the 
subject in text-books. Soundings were wanting for the 
Antarctic and a part of the North Polar Sea, z.tf., about 
475,000 square miles, or 7 per cent, of the entire sea- 
surface, so that he gives his estimate only as a closer 
approximation. He estimates, then, the mean depth of 
the sea as 1,877 fathoms, or 3,432 metres, or 0*4624 geo- 
graphical miles. It was natural to compare the mean 
height of dry land above the sea-level. Humboldt’s 
estimate of 308 metres is regarded as quite out of date. 
Leipoldt has since estimated the mean height of Europe 
as 300 metres. Accepting this number for Europe, 500 
for Asia and Africa, 330 for America^ and ^50 for 
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istralia, Dr. Kriimmcl obtains the mean of 420 metres, 
o’o 566 miles. The surface-ratio of land to water being 
nsidered 1 : 2.75, the volume of all dry land above the sea- 
7el is inferred to be 140,086 cubic miles, and the volume 
the sea 3,138,000 cubic miles. Thus the ratio of the 
duines of land and water is i ; 22*4. That is, the con- 
lents, so far as they are above the sea-level, might be 
mtained 22*4 times over in the sea-basin. Reckoning, 
>wever, the mass of solid land from the level of the sea- 
)ttom, the former would be contained only 2*443 times 
I the sea-space. Dr. Kriimmel also compares the 
lasses (taking recent data) ; he finds that of the sea 
,229,700 cubic miles, and that of the solid land 3,211,310 
i small difference). If the specific gravity of the land 
ere raised merely from 2*5 to 2*51432, we should thus 
ave perfect equilibrium. Such equilibrium is probably 
he fact. 

News has been received from Moscow that Colonel 
jrodekoff, of the Russian general staff, has returned to 
hat place from a somewhat venturesome expedition in 
I^entral Asia, during which he travelled in European 
:lothes, and without any attempt at disguise. He was 
iccompanied by a Kirghiz and two Persians, and tra- 
versed the northern part of Afghanistan, reaching Persia 
by w^ay of Herat. 

In connection with the Russian scheme for a railway 
from Orenburg to Tashkent, it is stated that the Grand 
Duke Nicholas is preparing a third expedition for 1879, 
which is to set out in the end of March. After having 
passed Tashkent and Samarkand, it will cross the Amu 
and pursue its researches to the defile of liamian, in 
Afghanistan, in the directioji of Kabul. The explorers will 
then descend the Amu in a native boat, from the meridian 
of Balkh to Khiva, for the purpose of investigating the 
navigation of that river. From Khiva they will follow the 
ancient bed of the river to its old mouth in the Caspian. 

Capf. HowcA'ir has presented to the United States 
Congress a supplementary note on the advantages arising 
from the creation of a polar colony on (he border of the 
great paheocrystic ocean. The whaling interest is fast on 
the decrease in the States; the total value of imports being I 
only two million dollars instead of ten millions twenty ' 
years ago. 'J'his deficit has been attributed by Agassiz ' 
and other competent authorities to the whales taking ' 
refuge in that almost inaccessible polar basin, to wdiich, 
by the creation of a civilised station at Lady Franklin 
Bay, access might be gained. ' 

The Conference on the civilisation of Africa held a 
meeting recently at Brussels under the presidency of the 
King of the Belgians. It is stated that Mr. Stanley, who 
was present, ‘'will be placed at the head of the approach- 
ing Belgian Exploring Expedition to Africa.” 

MiNhciiuftgen for February contains a 
detailed account, with map, of Dr. Woeikoff’s travels 
through central and southern Japan in 187S. In connec- 
tion with a narrative of the discovery of the island 
Einsamkeit to the north-east of Novaya Zemlya is a map 
of the island showing its configuration and relative posi- 
tion. Prof. Hann contributes a short p.iper on the climate 
at the Victoria N yanza on the basis of data collected by 
Dr. Emin Bey and the Rev. Mr. Wilson. 

The January number of the Bolletino of the Italian 
Geographical Society contains a long letter from Lieut. 
Bovd, w^ho accompanies Nordenskj old’s expedition ; it 
was written from the mouth of the Lena, and gives many 
important details of observations made up to that point. 1 

~ December Bulletin * 

Society contains a valuable 

Sumatra by the Dutch expedition, which started in the 
beginning of 1877 under the late M. Santwoort, and of 
which we have from time to time given news. The 
sketch is by Col. Venteggio. The number contains also 
the addresses by M. Huber in presenting the medals for 


1878 to Mr. Stanley, M. Vivien de St. Martin, and Dr, 
Harmand. 

A YOUNG Austrian painter, Herr Joseph Ladein, of 
Mddling near Vienna, has recently started for a tour 
through Central Africa. In a letter dated from Oran he 
states that his intention is to proceed through Marocco, 
to cross the Great Desert to the Senegal River, then to 
turn eastward to Haussa and the Nile Lakes, and to 
return to Europe along the course of the N ile. 

A IJRANCH of the new Berlin " Society for Commercial 
Geography and the furtherance of German Interests 
Abroad” has been established at Leipzig. 

M. L. Bab^: has announced to the Paris Geographical 
Society that he proposes to explore the globe by means of 
an improved Montgolfier balloon, capable of storing heat 
in all regions and of maintaining a sufficient height for 
several weeks. 

Bad news has been received from Zanzibar by the 
French Geographical Society. It appears that two of 
the French missionaries who were exploring this part of 
Africa have died, one of them by illness, and the other 
having been killed by a lion. 


NOTES 

At a full meeting of the Council of the Zoological Society, 
held on the 5th iiist. at the Society’s office, in Hanover Square, 

I Prof. William Henry Flower, F.R.S., Conservator of the 
I Museum of the Royal College of Surgeons, was unanimoudy 
I elected pre'^ident of the Society, in succession to the late 
MarquL of 'J'wecddale. The new president, who, we need 
hardly inform the readers of Nature, is one of the most 
I learned zoologists and anatomists of the present day, bus 
I been for some years on the Council of the Society and one 
of its vice-presidents, and has communicated many valuable 
memoirs to its Ttansactions and rroceedin^s, I’rof. Flower is 
I the seventh president elected since the foundation of the Society 
I in 1S26. Sir Stamford Rallies, the 6rst president, who died a 
few^ mouths after the foundation of the Society, was succeeded 
by the Marquis of I.ansdowne, who resigned in February, 1S31, 
iiifa\ourof the thirteenth Earl of Dcrl)y, then Lord Stanley. 
He held the ])rcsidcutship for upwards of twenty year>., and 011 
his <lealh, in 1851, was succeeded by the late Prince Consort, 
On the death of the Prince Consort, in 1861, Sir George Clerk, 
of Penicuik, w^as chosen as his successor, and retained the presi- 
deiiGhij) until his death, in 1867. He was succeeded in January, 
1S68, by the late Lord Tweeddale, then Viscount Walden, 
w hose death has caused the vacancy to which Prof. Flow cr ha> 
succeeded, 

I'liE Chemical Society have received from the executor^ of 
the late Mr. Sydney Ellis a legacy of 1,000/. free of duty. 

The fiiends of Prof. ClilTord, who has been compelled by ill 
health to relinquish active work and reside iji Madeira, are 
anxious to present him with a substantial testimonial in public 
recognition of his great scientific and literary attainments. At ft 
meeting held at the Royal Institution, Albemarle Street, on 
J*Yiday, January 31, Dr. William Spottisw^oode, President of the 
Royal Society, in the chair, it was resolved that a fund should 
be raised for the above-mentioned purpose, and that the sums 
received should be placed in the hands of trustees, for the benefit 
of Prof. Clifford and his family. Contributions may be paid io 
the account of the “ Clifford Testimonial Fund,” w'ith Messrs. 
Robarts, Lubbock, and Co., or to either of the Honorary Secre- 
Among the gentlemen who have kindly consented to act 
General Committee are the following: — Dr. William 
Spottisw’oode, Dr, Andrew Clark, Prof. R. B. Clifton, F.R.S,, 
Prof. T. H. Huxley, Prof. Henry Morley, Prof. A. Newton, 
F.R.S. , Sir Fred. Pollock, Bart., Prof. Ro'^coe, F.R.S. , Prof. 
H. J. S. Smith, F.R.S., Hon. Mr. Justice Stephen, Sir Henry 
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Thompson, Prof. John Tyndall, D.C.L., F.R,S., Prof. Alex. ! the same place on January 28, aged sixty-nine years. The death 


W. Williamson, Ph.D., F.R.S. Dr. AVilliam Spottiswoode, 
Pres. Roy. Soc., and Sir John Lubbock, Bart., M.P., F.R.S., 
are Joint Hon. Treasurers and Trustees. 

A GRANT of 75/. has been made from the Worts (Cambridge) 
Travelling Scholars’ Fund to John Edward Marr, B.A., St. 
John’s, to enable him to travel in Bohemia and collect evidence 
and specimens bearing upon the question of the classification of 
the Cambrian and Silurian rocks, with the understanding that 
specimens be sent by him to the University, accompanied by 
reports which may be hereafter published. 

W E have already referred to the fact that the inhabitants of 
Heilbronn, desirous of paying due respect to the memory of Dr. 
Julius Robert Mayer, who was born there, have resolved to 
erect a suitable memorial on the spot where he lived, laboured, 
and died. They invite co-operation, and, with the view of 
enabling the admirers of Dr. Mayer in England to join in this 
tribute of recognition, some of the most eminent men of science 
in England have agreed to form a Mayer -Memorial Committee ; j 
the list is headed by Dr. William Spottiswoode, Pres. R.S, j 
Subscriptions exceeding i/. may be sent by cheque to Messrs. 
Robarts, Lubbock, and Co., 15, Lombard Street. Smaller 
sums may be sent by Post Office Order to the Hon. Secretary, 
T. Archer Hirst, Royal Naval College, Greenwich. 

M. LAon Lalanne, Director of the School of Fonts ct 
Chauss^es, has been elected to fill the place of the late M. 
Bienaymd*, in the Paris Academy of Sciences. 

We arc glad to see that several important and much-needed 
reforms are being introduced into the British Museum. The 
Museum is now open free to the public on every week 
day — Monday till Friday from 10 o’clock, and on Saturday 
from 12 o’clock till ithe ordinary hour of closure. Special 
arrangements have been made to enable students to cany 
on their work without interruption. Students of natural 
histoiy will have Tuesday and Thursday reserved for their 
studies, students of archocology Wednesday and Friday. On 
Monday and Saturday the public will be able to view the whole 
of the collections; on Tuesday and Thursday, all except the 
natural history specimens ; and on Wednesday and Friday, all 
except the Greek and Roman sculptures, and antiquities in the 
upper gallery. I*ersons holding tickets of admission to the 
reading-room, the department of prints and drawings, the sculp- 
ture galleries, and the departments of natural history will not be 
required to renew them every six months, as the tickets vill be 
granted to readers and students without limit of term, but sub- 
ject to withdraw al. The actual presentation of the ticket will 
not be considered necessary for entrance into the reading-room. 
These and several other new arrangements seem to show that the 
Museum powers have at last come to the conclusion that the 
institution exists for the benefit of the public, and that their con- 
venience ought to be made paramount in all arrangements. 

The obituary list of foreign men of science is heavy this 
week. We much regp*et to announce the death, on January 24, 
of Dr. Heinrich Geissler, the celebrated inventor in the field of 
physical mechanics. Dr. Geissler died at Bonn at the age of 
sixty-five years. Amongst his inventions are the well-known 
Geissler tubes, the vaix)rimeter, the mercury-pump, &c. We 
regret to have to record the deaths of two other eminent 
German men of science, viz., that of Dr. Eduard Losche, 
Professor of Physics at the Royal Polytechnic Institution of 
Dresden, and well knowm naturalist, who died on January 25, 
£^ed fifty-eight ; and that of Dr. Benedikt Stilling, of Cassel, 
whose name was but recently mentioned as one of the hon. 
secretaries at last year’s meeting of the German Association. 
Dr. Stilling was an eminent anatomist ; he was born at 
Kirchheim, near Marburg, on February 22, 1810, and died at 


is announced of Dr. Steinheil, the eminent optician of Munich, 
M. Paul Gervais, the distinguished palaeontologist and Pro- 
fessor at the Paris Jardin des Plantes, died on Monday in hir> 
sixty-third yeaj. 

Apropos of the statue to Gauss, the following extracts from a 
Brunswick correspondent may interest some of the readers of 
Nature. The sum collected, including contributions of 3,000 
marks each from the Emperor of Germany and the Duke of 
Brunswick, promised subscriptions and interests, has now 
reached 41,000 marks. Herr Schaper has almost, if he has nol^ 
quite, finished the statue ; the casting in bronze is then to b© 
superintended by Prof. Ilowaldt of Brunswick. A Berlin firm 
will provide the pedestal of red granite from Sweden. ITie 
statue will be one and a half life size, standing eight feet four 
inches (Rhenish measure), and the pedestal will be of about the 
same height. It is hoped that the unveiling of the statue will 
take place on April 30, 1880 — the anniversary of Gauss’s birth. 

A CONCURRENT resolution of thanks to Prof. Hayden for his 
'‘accurate and comprehensive survey of the State of Colorado 
passed the Colorado legislature, January 14. Senator Gaussion, 
who is himself an eminent mining engineer, remarked — “ Thej-e 
reports, coming from a scientific and authoritative source, do 
more to answrer and satisfy the inquiries of capitalists than every- 
thing else. They tell the world what the great western country 
is made of. The western domain of the United States is to day 
the glory of the nation.” 

We are asked to state that supplemental meetings, for tl’ ' 
reading and discussion of papers by students of the Institute <i> 
of Civil Engineers, have been appointed for the following Fridny 
evenings : — February 14, 21, 28, and March 7. The papers tn 
be read on these evenings are respectively : ** The Excavating •>!', 
a Tunnel in Rock by Hand Labour and by Machinery,” by John 
C. Mackay : “The Design and Construction of Wrought-Ir n 
Tied Arches,” by Percy W. Britton ; " The Cost and Constrii '■ 
tionofa Cheap Light Railway,” by Alfred W. Szlumpcr ; a .1 
“ The Interlocking of Points and Signals and the Electric Block 
System,” by George D. Marston. The chair will be taken r.t 
7 o’clock on each evening, and successively by Mr. Hayter, M r. 
Barlow, F.R.S., Mr. Bruce, and Mr. Woods, Members *'f 
Council. 

Some recent experiments by Herr Holmgren in Prof. Klihn.:’' 
laboratory in Heidelberg seem to prove that the variations of t' e 
retina current through the action of light have no essential rel » - 
tion to the blanching and regeneration of the so-called “ \ i-i.al 
purple,” thus incre.'i'-ing the difficulty of regarding that purple as 
directly connected w ith vision. In one experiment an eye of a 
newly killed frog was kept half an hour to an hour in sunlight, till 
all the visual purple was blanched. Variations of the retina current 
on incidence of light were found to occur in the ordinary way. 
Again, one eye of a rabbit was protected against the action < f 
light by sewing the ear over it, while the other eye was exposed 
to the light. The animal showed normal variations of the retina 
current, and when the eyes were examined, w ith the necessary 
precautions, the normal amount of purple was found in the 
covered eye, while the other, which gave variations of the 
current, was quite without purple. Conversely, eyes of frogs 
and rabbits w^cre taken out and treated with alum solution in the 
dark. The visual purple w as thus maintained twenty-four hours, 
and it was then exposed to light. The light blanched it, like 
that of a fresh eye, but there was no trace of variation of current 
in consequence of this action. The author’s conclusion regard- 
ing vision finds support in the facts that visual purple is wanting 
in some animals, which must be supposed capable of sight, and 
that it is absent from the yellow spot in man, and so from iliat 
part of the retina in which vision is most distinct. 
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In a recent series of demonstrations at La Salj^etriere, Paris, 
\of. Charcot has shown, inter alia^ that it is possible to produce 
11 one subject a state of catalepsy on one side of the body, and 
i simultaneous state of lethargy on the other.^ The patient is 
first thrown into catalepsy by looking at the electric light (in this 
state the limbs are supple and will retain any position one chooses 
to give them). To produce the state of lethargy or somnam* 
bulism on one side, it is sufficient to close the corresponding eye, 
or shut off the light with a screen ; the two states are then co* 
existent on the two sides of the body. 

We learn from the North China Herald that at the December 
meeting of the Shanghai branch of the Royal Asiatic Society, a 
paper was read by M. A. A. Fauvel, on the alligators of China, 
on which occasion the author exhibited a live sj)ccimen obtained 
last October from Chinkiang, on the Yangtsze-kiang, as well as 
a cranium and skeleton, and a stuffed crocodile for comparison, 
'riie paper commenced with a philological dissertation on the 
names by which the sauriaas of China have been known at 
various times, and the specimen exhibited (between 5 and 6 
feet long) was identified with the t'‘o or of the old writers. 
Among modern u riters, tlic late Mr. Swinhoe seems to have 
been the first to allude to its existence, and in 1869 a specimen 
was exhibited in the Chinese city of Shanghai. Pere Ileudc 
more recently nearly became the possessor of a specimen W'hich 
he only lost through his .servant haggling over the price. At 
various times reports have reached Shanghai of crocodilc-like 
animals l)cing seen in the Yangtsze-kiang, but Mr. L. E. Palm, 
(»f the Chinese Customs’ service, was the first to obtain a 
genuine sjiecimen, which was presented to the Society last year. 
A careful examination soon .showed, according to M. Fauvel, 
" that it wa'. no crocodile, but a genuine alligator, a most inter- 
esting fact, as hitherto no alligator has been met with in the 
Old World, the genus being supposed to be confined to the 
rivers of America.” M. Fauvel then explained from the speci- 
mens, and by means of careful drawings, the peculiarities of the 
genu>. The Chinese animal seemed to resemble mo.>t the 
Allvj[ator Indus oi the Mississippi, but, as it ‘•ecmed to belong 
tj a didinct species, he proposed for it the specific title of 

sinensiSf' until further research should establisli or disprove 
llic distinction. 

The North China Herald publishes some notes of a journey 
made dining last October by the Rev. J. S. Crossetle, in the 
northern part of the Chinese province of Shantung, in the course 
of which he visited a cotton-growing district. 1 1 is account of 
this industry is not very encouraging. The scraggy little shrub, 
he writes, not as high as the knee, black as if blasted by mildew 
or killed by frost, looks very different from that in the cotton- 
fields of the United States; and in his opinion thi intro 
diiction of some foreign cotton seed would effect a great 
improvement. 

According to the Democrat^ San Francisco is to be the first 
city whose streets are to be lighted entirely by the electric light. 
It is proposed to divide the city into districts, varying in extent 
from one to three miles, each of which will be fed by a suffi- 
ciently powerful Gramme machine. The machines have already 
arrived at New York, and arrangements have been made for 
adopting two or three different patents. The Electrician says ; — 
* ‘ The experimental trial of the electric light at the w orks being 
executed at the port of Havre has given complete satisfaction. 
Without W'aiting for the report of the committee nominated by 
the French Board of Works, the Chamber of Commerce has 
authorised the establishment of ten lights in the outer port.” 

In his last report to the Foreign Office, II. M.’a Consul at 
Tamsui, Formosa, calls attention to one or two features of in- 
terest in connection with the camphor trade tlierc, which is 


assuming considerable proportions. Formosa, it is well knowm, 
is one of the very few districts in the world which produce 
camphor, the others being Japan and some parts of the Malay 
Archipelago. The tree from which it is obtained {Camphora 
ojfficinarum)y is said not to be known on the mainland of China ; 
camphor, at any rate, is not extracted from it there. The cam- 
phor-producing tree of the Malay Archipelago differs from that 
growing in Formosa and 32 iP‘' 5 '«» and, in addition to the crude 
camphor, produces a valuable medicinal gum, known to mer- 
chants as “camphor baroos,” the duty on which in China is 
about df. per pound. The Formosan tree, on the contrary, does 
not produce this gum. 

As showdng the much greater attention gradually being 
directed to Singapore and the Malay Peninsula, to which we 
have from time to time alluded, it will not be uninteresting to 
record that some land at Tanjong Pagar, which, not a great 
number of years ago, w^as bought from the East India Company 
at the rate of i rupee for fifteen acres, was recently .sold at 
prices ranging from 20,000 dots, to 30,000 dols. per acre. 

Owing to the melting of mountain snows and torrential rains, 
the Lake of Geneva reached a higher level la'll month than it has 
been known to attain at this season in the forty -one years during 
which its fluctuations have been noticed. 

It is rumoured that M. Ferdinand deLesseps w'illbe appointed 
Governor-General of Algeria. 

M. Maurice Sand has discovered and published an account 
of a ** pre-historic flint-implement workshop” near the village 
of Loges, on the frontier of the Indre and t he Cher. On the 
summit of a heath, almost on a level with the surface, he has 
picked up hundreds of fragments of flints, convex on one side, 
concave on the other ; also lanceolated axe-heads, arrow-heads, 
a jasj-jer axe, an 1 many scrapers in red and white cornelian or 
sardonyx. The flint-layers cropping out to the surface bear 
marks of Imman labour. 

The collection of maps, >plans, and views of London and 
Westminster, made ])y the late Mr. Frederick Crace, and lent to 
the South Kensington Museum by his son, Mr, J. G. Grace, is 
now on view from 10 to 4 daily, in tw o of the upper rooms in 
the galleries on the west side of the Horticultural Gardens. The 
plans and views selected from the collection for exhibition are 
3,085 in number. A complete catalogue, compiled from Mr. 
Grace’s larger work, has been issued by the Stationary Office. 

New Guinea is ra})idly cca-iing to ])e terra incognita^ 
Thanks to both scientific and missionary enterprise we have 
lately learnt much both of its geography and ethnology. Re- 
cently, and in Hum country alone we liave had the results of the 
experience of D’ Albertis, Comrie, Kiehl, Lavves, Moresby, Stone, 
and Turner, In the Chronicle of the London Missionary Society ^ 
October, 1878, we have, under the title “New Guinea,” an 
account of the journeys made by the Rev. Jas. Chalmers. He 
is stated to Iiave visited one hundred and five villages on the 
south coast of the mainland during the spring of last year, and 
ninety of these villages are reported as being visited for the first 
time by a white man. From Mr. Chalmers’s general ethnological 
notes we learn that these natives cook the heads of their slain 
enemies to secure clean .skulls to place on sacred places. Each 
iamily has a sacred plac; where offerings are carried to the spirits 
of deceased ancestors. This ancestor worship seems to be 
carried on with great fear. The spirits of their dead arc invoked 
at the commencement of planting, at starting on trading expe- 
ditions, &c. They have one great spirit— Palaku Bara, who 
dwells in the mountains. Tigs are always killed in the sacred 
place and offered to the spirit, after which the carcase is carried 
back to the village to be divided and eaten. During this expc- 
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^ntir^ coast line from Keppcl Point to McFarlane 
Ifafl^onr wa^ traversed on foot. 

Perhaps no branch of anthropology has been more cultivated 
or yielded larger results during the last few years than that 
delating to prehistoric man. At the same time no inconsiderable 
part of the evidence has been derived from the examination of 
ossCous and other remains in caves both in England and on the 
continent. The greatest interest has always been felt in the 
revelations that might accrue to the science of anthropology by 
an investigation of the bone* caves of Borneo, situated as that 
island is on the confines of the lost continent Lemuria, where 
Dr, Peschel thinks it possible that the first appearance of man 
may have taken place. In his late presidential address to the 
Anthropological Institute, Mr. Evans referred to the fact that 
Mr. Everett, a well-known naturalist, had undertaken to devote 
a twelvemonth to the prosecution of cave-researches in Borneo. 
Mr. Everett commenc^ his researches in October last, and the 
principal proceeds from more or less extensive excavations in 
several caves are now on their way to this countr>-. Mr. 
Everett’s first quarterly report had just been received by Mr. 
Evans, in which the discovery is reported of numerous mam- 
malian remains, the age of which has still, of course, to be* 
determined, and also of remains of a race of men of whom no 
local tradition seems to be extant, and who habitually used the 
caves of Upper Sarawak either as domiciles, or as places of 
sepulture, or jTossibly for other purpose*?. Though unknown to 
history or tradition, this race of men appear to have been 
acquainted with the use of manufactured iron, so that, probably, 
no great antiquity is to be assigned to the remains already 
discovered. Mr. Evans stated that at least 100/. has still to be 
forthcoming for the exploration fund, in addition to what has 
been already subscribed, and that he would be happy to receive 
5 ubscriptions. 

The magnetic behaviour of iron in the form of powder ha^- 
lately been investigated by Prof, von Waltenhofen, of Prague, 
'i'hrce samples of finely pulverised and chemically pure iron, 
filling welbclosed glass tubes, were magnetised by means of 
spirals of wire, through which were sent currents of increasing 
intensity, and the magnetic moments thus produced were mea- 
sured. A comparison of these with those excited in equally 
heavy iron and steel bars by equal magnetising forces shows 
that the specific magnclisability of pulverised iron is not only 
much smaller than that of coherent iron, but even smaller than 
that of the hardest kind of steel known, vi/., glass-hard Wolf- 
ram steel. Prof. Waltenhofen seeks an explanation of this in 
the circumstance that the magnetic mutual .action of the jx>lar 
molecules, which strengthens the action of exterior magnetising 
forces, is 'greatly lessened through the comparatively great 
intervals between the particles of the powdered iron ; and the 
numbers he obtained led him to the conclusion that the electro- 
magnetism of an iron bar is to be regarded only in the least part 
as due to direct action of the magnetising current, and mainly 
due to that reciprocal action of the molecular magnets. 

In his ninth Bridgewater treatise, Mr. Babbage refers to the 
possibility of constructing an automaton which would play the 
simple game of tit-tat-to (or “oughts and crosses”). Such a 
machine (probably the first ever constructed), working on the 
principle of a mechanical table, has been made by Mr, Freeland 
of Philadelphia. It is described in the January number of the 
Journal of the Franklin Institute^ and was exhibited at the 
Institute on October 16 last year. It is now at the University 
of Pennsylvania, where, since its final adjustment, it has played 
a large number of games without losing a single one. 

Earthquakes are reported from Waldkirch and Buchholz, 
in Baden, on January 26, at 10 p.m. Both villages are situated 


in the Elz Valley, on the slopes of the Kandel Mountain, which 
measures 1,380 metres in height. A violent shock was also felt 
in the 3 wiss Canton of Uri on January 24, at 2 A.M. 

The Italian fJecretary for Agriculture, Industry, and Com- 
merce, has oflfered a prize of 3,000 Hre {aboni 115/.) for the best 
monograph on the cultivation, growth, and diseases-* of the 
species citrus (the common lemon- tree). The compstilioii will 
last until May, 1881, and all particulars maybe learnt direct 
from the Secretary’s office at Rome. 

I A VERY satisfactory Report comes to us from the Free 
Library Committee of Dundee. Under the care of Mr. Mac- 
lachlan, the library, in the quality of its contents and its organi- 
sation, is becoming one of the first of the kind in the kingdom, 
and is evidently well appreciated by the busy and inquisitive 
workers of Dundee. Scientific works have a large sbdfe of 
attention,' and the museum, we are glad to see, is rapidly ex- 
tending, and is likely ere long to be worthy of one of oAr great 
commercial centres. We have received a carefully compiled 
fourth supplement to the catalogue of the Library. 

The additions to the Zoological Society’s Gardens during the 
past week include two Slender Loris {Loris gracilis) from 
Ceylon, prc‘=ented by Mr, Leith Bonhate ; a Common Rhea 
(^hca americana) from South America, presented by Major 
Venables ; a Purple-crested Touracou {Coiythaix porphyreolopha) 
from East Africa, j^resented by the Rev. J. A. Gould ; a 
Geoffrey’s Dove {Peristera geoffroii)^ bred in the Gardens. 

OXYGEN IN THE SUN^ 

T^IIE paper referred to appeared in the October number of 
this Journal.* A cursory glance at it gives the impres- 
sion that the methods had been carefully criticised beforehand, 
that the experiments had been made with minute accuracy and 
that the results were trustworthy ; but closer examination of it 
raises most serious questions on all the points mentioned. 
Errors of method and of experiment appear which make it quite* 
impossible to accept the conclusions reached. It is the purpose 
of this note to point out some of these. 

In the first place the author throughout the paper confounds 
Angstrom’s scale numbers with wave-lengths. Thus, for ex- 
ample, p. 257, he says, line 18, the photographs were “ in 
sections of eighty to one hundred vave-leugths,” line 24, 

“ each wave-length being five millimeters in extent,” and line 34, 
“each section of one hundred or more wave-lengths ; ” p. 258, 
line 24, “Error amounting to half a wave-length could there- 
fore exist in the position of a line, according as it fell on one 
side or the other of a figure on the scale expressing a wave- 
length;” p. 259, line 18, one iron line “to every eleven wave- 
lengths was used ; ” p. 261, line 18, no element gives “a line 
within two or tbrcc-tenllis of a wave-length of that position 
p. 264, line x6, “ no other clement furnishes a line which falls 
on the same wave-length.” In proof that he really means scale 
divisions, he gives a section or his chart on p. 259, and says, 
line 38, “ On the first space below the line is the scale of wave- 
lengths, each wave-length being five millimeters in extent ; ” and 
p. 2^, line 28, “in the eighteen wave-lengths represented in 
the diagram.” There are eighteen scale divisions in the diagram, 
each scale division being five millimeters long. Again, p. 264, 
referring to the coincidence of oxygen and solar lines in his 
table, he say*?, line 2, “ in four, the difference is only five one- 
hundredths of a wave-length ; in twenty -two, ten one-hundredths 
of a wave-length ; in four, fifteen one-hundredths of a wave- 
length ; in eleven, twenty-one one-hundredths of a wave-length ; 
and in the remainder, the greatest difference is only thirty-five 
one-hundredths of a wave-length.” Referring to the table, the 
four lines first mentioned are given as 398275, 4075 *50, 4345 
and 4483*80; the corresponding oxygen lines being given as 
3982*70, 4075*45. 4345*20, and 44 ^^ 3 * 75 .. The difference is 
obviously five one -hundredths of a scale division, not of a wave- 

' Note on J. C. Draper's paper “On the Presence of Dark Lines in the 
Solur Spectrum which correspond closely to the Lines of the Spectnmi of 
Oxygen.** From the American Journal of Science for Febrttary. Commu- 
nicated by the Auth^ r. 

■* See Nature, vol. xvUi. p. 654. 




Feb. 13 , 1879 ] 


NATURE 


353 


length. From the fact that this error runs through the entire 
paper, it would almost seem as if the author was not aware of 
the distinction between wave-lengths and scale numbers. Using 
Angstrbm*s scale he confuses wave-lengths with ten millionths 
of a millimeter ; whereas in the case of D for example, the 
wave-length is nearly 6,000 times greater. If the author really 
means what he says, he asserts that the wave-length of the mean 
ray of the spectrum is one two-hundred and fifty-millionth of an 
inch instead of about one forty- thousandth, as we know it is. 

Second, the author deems it of the greatest importance in the 
preparation of his solar photographs to use reflected rays exclu- 
sively; saying, p. 256, last line, *'atno time did the solar rays 
pass through glass ; all error that might arise during refraction 
was thus avoided.” After this virtual condemnation of the use of 
refraction at all, he not only uses for comparison Angstrom’s 
wave-lengths made with achromatic lenses and a refracting grat- 
ing, constructing even his chart upon them as a basis, p. 258, line 
7, the .values assigned to the wave-lengths in this chart are 
those of Angstrom ” ; but the very spectrum of oxygen by which 
the coincidence of the lines of this element with those of the 
sun spectrum were to be established, was photographed with 
glass prisms and achromatic lenses. 

Third, the author states that the prisms with w hich the spec- 
trum of oxygen was photographed were adjusted “to the 
minimum deviation of D'.” Supposing to be meant, this 
precaution, which pves the appearance of extraordinary accuracy 
to the adjustment, is practically an impossibility wdth the appara- 
tus employed. Minimum deviation of the D line as a whole could 
not under these circumstances be distinguished from that of either 
of its components, nor could that of Di be distingui.shed from 
that of Dj. Moreover, it is difficult to understand why he 
adjusts to minimum deviation for D' and not for G, near which 
the work is to be done. Instead of D', the line for which his 
apparatus was adjusted should have been chosen in the photo- 
graphic portion of the spectrum, for example between G and H. 

Fourth, on page 265, line 25, the author says that this “ is 
a problem not to be solved by the comparison of two spectra 
of small dispersion.” Hence it is a matter of some surprise 
to find that in getting his oxygen spectrum, he uses only “ tw o 
flint glass prisms of 60,” and for objectives, “achromatics of 
ten inches focus.” Tiie bright line spectrum of oxygen taken 
by Henry Draper, which the author in this paper inferentially 
attacks, w’as made, as we find on examination, with a direct 
vision battery of nine prisms and an observin^j telescope of forty- 
two inches focal length. The original negatives taken with the 
latter apparatus must consequently have been eight or nine times 
as long as the author’s ; and even these were none too large for 
the proper solution of the question. 

Fifth, the author seems to have attempted to compare together 
a diffraction spectrum of the sun with a prismatic spectrum of 
oxygen. Such a comparison, by the method adopted, is mani- 
festly of no value. Owing to the irrationality of dispersion of 
various refractive media it is an extremely difficult thing to com- 
pare accurately two prismatic spectra of different kinds. But 
the matter rises to an absurdity when a comparison is attempted 
between a grating spectrum and a prism spectrum. The graphic 
method, employed to supplement the direct method, does not 
appear to help the comparison, since the author nowhere gives 
both co-ordinates to the curve constructed. 

Sixth, it is more than questionable whether the measurements 
of the solar lines actually made by the author are capable of the 
accuracy he assigns to them. The values in his table of wave- 
lengths are given to one hundredth of a division of Angstrom’s 
scale. As the author says on p. 257 that each division of this 
scale, which is one millimeter, wras enlarged to five millimeters 
upon the paj^r scale on which the photographs w'ere projected, 
to measure to one hundredth of a s<»lc-division would require the 
measurements on the screen to be made to one-twentieth of a 
millimeter or the one five -hundredth of an inch, about ; a degree 
of refinement highly improbable under these conditions. More- 
over the accuracy of the results of such measurements is seriously 
impaired by the variation in the position of the lines on the 
screen, due to the fact that the large number of negatives (eight 
or nine apparently), required to give the whole photographic 
spectrum, must, unless special precaution was taken (of which 
there is no evidence), have been made with glass of different 
tMcknesses. When projected in the lantern, this variation in 
thickness would necessitate a change in focus and so cause a 
change in the magnifying power. The smaler sizes of photo- 
graphic glass vary in thickness from one to two millimeters. 


Consequently the displacement of the lines due to the difference 
of ma^fying power arising from this cause would exceed con- 
siderably the limit of measurement, which, as above stated, was 
the one five-hundredth pf an inch. But another and a more 
serious cause of inaccuracy must here be pointed out. From the 
data given by the author, it may readily be calculated that hi^ 
original photographs of the oxygen spectrum, taken with two 
prisms of 60“ and with lenses of ten inches focus, could not have 
been over lialf an inch long in the region from G to H. Since 
Angstrom’s chart from G to H is sixteen inches long, the author’s 
spectrum would have to be magnified thirty-two times to make it 
the size of this. But as each millimeter of Angstrom’s scale 
was made five millimeters on the author’s scale of measurement, 
the original negative as thrown on the screen must have been 
magnified one hundred and sixty diameters. Any one who has 
worked at all in spectrum photography, knows that it is utterly 
futile for purposes of measurement to magnify a photograph 
taken under these circumstances, as much as this, since then the 
size of the silver grains becomes larger than the details of the 
picture. In the absence of any precise statement the reader has 
to make the calculation for himself ; but the figures above given 
cannot be far astray. 

Seventh, there is only an appearance of accuracy when the 
attempt is made to fix the position of the oxygen spectrum lines 
to hundredths of one of Angstrom’s scale divisions. The pro- 
jection method by which his solar lines were measured, has 
already been proved inadequate. And as to the method of 
graphical interpolation, used as auxiliary to the lantern, it does 
not appear that, as used by the author, it was capable of any 
such accuracy as that claimed. In constructing the curve, the 
iron lines are taken with Angstrom’s values for the wave- 
lengths ; but these, though estimated to tenths, were read only 
to whole divisions of the scale. Moreover, only forty-seven 
iron lines were used in all, or one to every eleven scale divisions ; 
the reading being to one one-hundredth of a scale division, or 
1,100 numbers to one iron line. Since the author measured no 
w'ave-lengths directly, he was obliged to construct a considerable 
“portion of the curve from the wave-lengths of oxygen and air 
lines already given by various authorities.” These values were 
taken, p. 258, from Watt’s “Index of Spectra.” On referring 
to this book, the values are given only to the units place. And 
even then, discrepancies amounting to from three to five entire 
units, or from three hundred to five hundred times the author’^ 
limit, appear in the wave-length as given by the various authors 
relied on for the measurements employed in the paper before us. 

Eighth, the author nowhere states the peculiar character of 
the lines in the oxygen spectrum and appears not to know that 
they have any. He has apparently taken it for granted that the 
lines of oxygen are intrinsically as sharp as the lines of the solar 
spectrum. But this, at least in many instances, is known not to 
be the case. Consequently it is quite impossible to measure the 
oxygen lines as accurately as the solar lines, and even these, as 
has been shown, ^cannot be measured to the accuracy which the 
author claims. Angstrom himself admits that there may be an 
error of one-tenth of a division in his scale numbers. 

It would seem sufficiently obvious from what has been said 
that the results given in this paper are entirely vitiated by the 
errors of method and of experiment which it contains. TJie 
author must not be confounded, because of the similarity of 
initials, with the distinguished investigator, Dr. J. W. Draper. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

University education for women may be taken as firmly 
established in England. The names of nine out of eleven female 
candidates have just been posted at Burlington Gardens as 
having passed the winter matriculation examination of the 
University of London, half-a-dozen in the honours division, 
besides three more in that next below, and are thus now 
on the high road to its B.A. degree, on the occasion of its 
first decorating their sex three academical years hence. From 
two interesting articles in the Daily News it is seen that 
Girton and Newnham Colleges have attained to unexpected 
success. The former is so much too small for the numbw of 
students that yearly flock to it that it is to be nearly doubled in 
size. At both institutions the students work much more 
earnestly than the average student of the hitherto privileged 
sCx, and the examinations passed, at least at Girton, would 
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fufiice to give the most successful student a high place in the 
Cambridge list of Wranglers, No doubt, in the near future, 
English girls all over the land will have as few obstacles in the 
way of their higher education as English boys. 

Mr. H. T. Wood, of the Society of Art<, writing to C'ol. 
Donnelly, of the Science and Art Department, South Kensing- 
ton, informs him that sufllicient funds m ill be provided by the 
City Companies for the payment of teachers of classes for in- 
struction in technology, on the same scale as that on which 
teachers of science classes are now paid by the Science and Art 
Department, and vithout any proportionate reduction, as stated 
in the Society’s I’rogramme of Examinations (p. 14), on the 
ground that all the amount at the disposal of the .Society might 
be insufficient to allow of the full payment in all cases. Mr. 
Wood asks that this important fact be brought under the notice 
of the Secretaries of Science Classes and Schools. 'I'he arrange- 
ment will apply to the examinations held in May next. 

Dr. T. Lauder IIkunton, who was recently appointed to 
the Thomson I.ecturesliip in the Aberdeen Free Church College, 
delivered the opening lecture on Monday, the 3rd inst. The 
course will consi^'t of ten lectures. 

I'liE University Library at Strassburg, founded after the 
recent Franco-German War, numbered no less than 47o,ccx> 
volumes at the end of 1878. 

We are glad to see that in the second number of the Uni- 
7 >ti'siiy College of ITa/e.r A/a!,'a:!ini' science finds a corner in the 
shape of “Museum Notes.” One of lbc‘'e, by Prof. Rudler, 
is a brief rhumi of what is known of the Moa, apropos of a col- 
lection of moa- bones in the College Museum. 


SCIENTIFIC SERIALS 

"Journal of the Iranhlin Institute, January. — The error of 
.‘ome wild statements made about tlic si^e and cost of the c.ilde 
that would lie needed to convey the jioner of Niagara Falls 
.»^everal hundred miles l:)y electricity i.s here shown by Professors 
Thomson and Huston, who calculate, that 1,500 to 3,000 
horse-power could he conveyed 1,000 miles (50 jier cent, out of 
3,000 horse-power) with a copjicr cable about ^ inch in thick- 
ness. Lc‘S than A inch would suft'ice for 500m. For con- 
.sumption of i, coo, 000 borsc-power a 3 jnch cable w'ould suffice. 
The same authors dc-cribe a curious thermo-magnetic motor, and 
an induction appaiatus for reversed currents. — Dr. Henry 
Morton finds the coating of the “luminous clocks” sulphide of 
calcium attached w itb some resinous medium, and seems hopeful 
that advances in this direction may by and by give us houses lit 
at night liy phosphorescent walls. — Mr. Huston gets some re- 
markaVde effects (needing confirmation from re]>eatcd tests) in 
subjecting iron to a continued and constantly increasing strain. 
— Dr. liudley considers lougbiuss, lalhcr than hardness, the 
essential quality for durability of steel rails. — An aiitomatic 
jiiachine tor playing the game of til-tal-to is described by Mr. 
P'reeland. 

Realc Istituto Lombardo di Scienze e Lettere, vol. xi. fa<^r. xix., 
XX. — On some derivatives of ethyl -[laraoxyben/oic aldehyde, by 
S, Corbetta. — The English sanitary laws, by Dr. Zucchi. — On 
the U'-e of salts of berberine as febrifuge, and on tumours of the 
siileen from malarian infection, by I)r. Zucchi.— Studies on 
milk at the Pavian laboratory of cryptogamic botany, by Drs. 
Pirotta and Riboni. — Value of tw’o meteorological instruments 
of Pellani, by Prof. Cantoni. — Olwervations on the seismic 
microphone of De Kossi, by Prof. Cantoni. 

Vol. xii. fasc. i. — Studies on milk (continued), by Drs. 
Pirotta and Kiboni. — New physio-patbological researches on 
pulmonary phthisis, by Prof, de Giovanni. — First lines of intro- 
duction to the .study of the Italian bacteria, by S. Trevisan. — 
On modular ecpiations, by S. Klein. — On pentahedral equations 
of surfaces of the third order, by Prof. Beltrami. 

Bulletin de VAcadlmu Roy ale de Belgique^ No. II, 1878. — 
Besides M. Montigny’s jiapcr on variations in the scintillation of 
stars (referred to last week), this number contains a valuable 
memoir by M. Fredericq on the organisation and physiology of 
the poulpe (or octopus), which he studied at the laboratory of 
Roscoff, The arterial blood yields a blue colouring matter (called 
hamocyamne)^ which corresponds somewhat to hemoglobin, but 
contains copper, not iron. Both respiration and nutrition of 
tissues depend on it. The heart has both accelerating and 
moderating nerves. The blood pressure is considerably greater 


than in cold-blooded vertebrates ; the venous system .show.s 
rhythmic contraction ; exterior water does not mix with the 
blood ; the urine contains neither urea nor uric acid, but a sub- 
stance like guanine, &c. M. Fredericq localises the centres of 
the respiratory movements, and gives some interesting observa- 
tions on the “^^hromatic function.” — M. Van der Mensbrugghe 
finds confirmation of his theory of the variations of potential 
energy of liquid surfaces, in some peculiarities of liquid sheets, 
which he accounts for on thermodynamical princijiles. — M. 
Licnard communicates researches on the structure of the dige.s- 
tive apparatus of Mygales and Nephiles, and M. Longebamps 
concludes his synopsis of the Gomphines. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, January 30.— “ On the Effects of Heat on 
the Di-iodide of Mercury, TIglj,,” by (x. F. Kodwell, Sciemv 
Master, and II. M. Elder, a piqiil, in Marlborough College. 

The authors, in continuation of experiments of a similn. 
character previously communicated by one of them to the 
Socict3% on the anomalous expansion of the iodide of silvei. 
have examined the iodide of mercury with a view to the detec- 
tion of similar anomalies. This body is dimorphous, existing in 
the form of yellow prismatic crystals, which change under 
external mechanical influence, or during the process of cooling, 
to brilliant scarlet octohedrons with a truncated summit. The 
mass melts at 200“ C. to a red-brow n liquid, w’hicli volatilizes 
a slightly higlicr temperature. The following volumes w-rc 
detcrnmied at liic temperatures given : — 

Volume, .‘specific Gr.iN ivy 

Idquid at 200* C. ...... 1*1191147 ... 5*285 

.Solid ,, 1*0190453 ... 6*179 

‘‘‘j 1-0115378 ... 6-225 

Red octulicdial condition at 126'’ C. 1*0043337 .. 6*276 

,, .. ,, ato"C. rooooobo .. 6*297 

Thu^thc di-iodidc of mercury possesses one coefficient of ex- 
pansion— *00003.44706 for 1“ C. between o" and 126^^ C., it then 
undergoes a ‘-udticn expansion = *00720407 in changing fiom 
the red octolicdral to the yellow jirismatic variety, while bctwicn 
126’ C. and the melting-point {200'^ C.), it expands under a liigluT 
coefficient than before — *0001002953 for F C. 

“A Comjiarison of the Varintions of the Diurnal Range ‘d 
M.agnetic J^cchnatioii as recoided at the Observatories of Kew 
and Trevandrnm. ” By Balfour .Stewart, F.R.S., I’rofessor 
of Natural Bliiloso])hy in Ow*ens College, Manchester, and 
Morisabro Jliraoka. 

1. (iencrally sjieaking, maximum points or risings in the 
one curve must be a<-sociated with maximum points or rising- in 
the other, rather than with mininuim points or dcprc-^sion*-. 
Indeed, the researches of Broun and others, from a cliffeo tn 
])oint of view', sticngthcn this conclii-<ion, which is, howc\er, 
abundantly supported by a glance at the curves thimselvcs. 

2. The u^cillatii>ns ol the Trevandrum curve are grcatei than 
than those of the Kew cui\c. 

3. In many cases where there is a w'ant of striking likciivy.S 
between the oscillations of the two curve.s, there are yet notice- 
able traces in the one curve corresponding to the oscillatioiv of 
the other. Thcie arc, however, a few cases where there a 
W’ant of apparent likeness. 

4. In general, though not invariably, the oscillations of 
Trevandrum curve follow rather than precede the corresponding 
oscillati ons of the Kew curve. 

February 6. — “Absorption of Gases by Charcoal. Bart I L 
On a new Series of Equivalents or Molcciile.s.” By R. Angu- 
Smith, Ph. D., F.R.S. 

In the Transactions of the British Association, 1868, 
Norwich, on p. 64 of the “Abstracts,” there is a preliminarv 
notice of an investigation into the amount of certain gayes 
absorbed by charcoal. I made the inquiry from a belief pre- 
viously expressed in a paper of which an abstract is in the 
Proceedings of the Royal Society, p. 425, for 1863. I 
said in that paper that the action of the gas and charcoal was on 
the border line between physics and chemistry, and that chemical 
phenomena were an extension of the physical ; also that the 
gases were absorbed by charcoal in whole volumes, the ex- 
ceptions in the numbers being supposed to be mistakes. Tlic 
results given were 
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Hydrogen 

7*99 

i^xygcn • 

Carbonic oxide 

6*03 

Carbonic acid 


Marsh-gas. 


Nitrous oxide. . 


Sulphurous acid 

36-95 

Nitrogen 

4*27 


It w as remarked that the number for nitrogen was probably 

0 low ; I had some belief that the charcoal retained a certain 
'\om>t \Nhich I had not been able to estimate. 

I'oi common air, the number 40’o65 crept into the paper or 
islract instead of the quotient 7*06. 

1 considered the numbers very remarkable, b^t was afraid 
at they would be of little interest unless they could be brought 
jre easily under the eyes of others ; my experiments were 
incuhat laborious ; the exact numbers were seldom approached 

I hi single analysis, but were wholly the result of a series of 
cgular averages and apparently irregular experiments. The 
use of this was clear, as I believed, namely, the irregular 
aracter of the charcoal with w'hich I had to deal. Ihe ex- 
riraents were forgotten, I suppose, by most men, but the late 
of, Graham told me that he had repeated them with the 
nc results that I had published. I might have considered this 
heient, but waited for time to make a still more elaborate 
csligation of the subject, and to take special care with oxygen, 
the belief that, the rule being found, the rest of the inquiry 
be easy ; this was extended to nitrogen, but not by so 
ui\ experiments as wnth oxygen. I am now assured of a sound 
nidation for inquiries, which must take their beginning from 
‘ 1 ( suits here given. 

1( H found that charcoal absorbs gases in definite volumes, the 
N'.cal action resembling the chemical. 

f idling the volume of hydrogen absorbed l, the volume of 
kg«‘n absorbed is 8. That is, whilst hydrogen unites w'ilh 
hi times its weight of oxygen to constitute water, charcoal 
eight times more oxygen by volume than it absorbs 
drogen. No relation by volume has been hitherto found the 
)ie as the relation by weight. 

ri'e specific gravity of oxygen being 16 times greater than 
^Migcn, charcoal absorbs 8 times 16, or 128 times more oxygen 
Vt eight than it does hydrogen. This is equal to the specific 

16^ 

i\jiy of oxygen squared and divided by two or it is the 


luic weight and specific gravity multi j died into each other, 
2‘;6 

X 16, ami divided by tw’O -^ — 128. 

'^‘itrogen was expected to act in a similar w’ay, but it refused. 
i‘ average number of the latest inc|uiry is 4*52, but the 
Kulty of lemuving all the nitrogen from charcoal is great, and 
upposc the correct number to be 4'66. Taking this one as 

‘ N eight absorbed, 14 X 4 *66 = 65*3, or it is . Oxygen is a 
1 I ; nitrogen a tiiad. 

t\ e have then carbonic acid not divided, but simply 22 
uicd - 484. 

1 n-'c is required for full speculation, but the chemist must be 
j irised at the following : — 


rtrbonic oxide 6 volumes. 

w': rbonic acid, CO2 6+l6 ,, =22. 

Vlarsh-gas, CII4 6 + 4 ,, =» 10. 

3toxidc of nitrogen, NO 8 + 4*66 (N) (4*9). ~ 12*66. 

These four results belong to the early group not corroborated 
dy, Ivut so remarkably cariying out the princii>Ie of volume 
this union giving number^ the same as those of weight in 
niical union, that they scarcely require to be delayed, 
am not w illing to theorise much on the re.sults ; it is here 
icienl to make a good beginning. We appear to have the 
iiatioii of a new series of molecules made by squaring our 
sent chemical atoms, and by certain other divisions peculiar 
he gases themselves. Or it may be that the larger molecule 
its in the free gas, and chemical combination breaks it up. 
?se new and larger molecules may lead us to the understand- 
of chemical combinations in organic chemistry and whenever 
I c is union not very firm, and may also modify some of our 
I lions on atomic weights and the motion of gases, 

'>f course, 1 cannot pretend to give the result of these results ; 
‘'I's we have here the building up of a molecule by volumes, 
IS to form an equivalent of physical combination analogous to 


the chemical equivalent, it is impossible to avoid seeing that it 
I indicates the possibility of our present equivalents being made 
up in a similar manner. 

1 did not expect these numbers; but I certainly, as my pre- 
vious paper show*ed, had in full view a necessity for some 
connection bctw’ecn physical and chemical phenomena more 
decided than we possessed. 

Chemical Society, February 6.— Gladstone, president, 
in the chair. — This meeting was occupied by the discussion on 
the processes for determining the organic purity of potable 
waters, a paper read by Prof. Tidy some time since. Dr. 
Frankland opened the discussion and criticised at some length 
the objections urged by Prof. Tidy against his method of cs’i- 
mating the carbon and nitrogen in a water residue l)y combustion. 
The discussion w^as* continued by Mr. Wanklyn, Mr. Kingzett, 
Prof. Bischof, Dr. Voelcker, Mr. Gro.sjean, Dr. Dupre, Mr. W. 
Thorp, and Dr. Hake. Prof. Tidy then briefly replied, and 
the proceedings terminated with a imanimoas vote of thanks 
from a crowded meeting to Prof. 'I'idy for his paper. 

Zoological Society, February 4. — Dr. Giinthcr, F.R.S., 
vice-president, in the chair. — Mr. Sclater exhibited and made 
remaiks on a sjvccimen of a Curassow, belonging to the Royal 
Museum of Copenhagen, which he had recciveil from Prof. 1. 
Reinhardt, F.M.Z.S., for examination, and which Prof.Reinhanll 
had pro]vosed to refer tiv a new species {Mitua sah'ini), — Mr. 
R. Bowdler Sharpe exhibited a series of Bulw'cr’s Pheasant 
{Lobiophasis buhveri), from the I.avvas River, N.W. Borneo, 
collected by Mr. W. II. Treacher, Acting-Governor of Labuan. 
The scries represented every stage of plumage of this pheasant, 
and conclusively proved thatZ. castaneicaudatus^ Sharpe, was the 
immature male of Z. buhveri , — A communication was read from 
Prof. A. II. Garrod, F.K.S., containing some notes on certain 
points in the anatomy of Iloatzin {Opisthocomtts cristatus) — Mi. 
Sclater rend some notes on the breeding of the Argus Pheasant 
and other Phasianidre in the Society’s Gardens. — A'communication 
was read from the Rev. O, P. Cambridge, C.M.Z.S., containing 
the description of a new genus and species of senders, proposed 
to be called Fntzia mtielleri. — Mr. W. Ottlcy read the firs part 
of a series of observations on the structure of the eyc-muscles iu 
the mammalia. — A communication was read from Mr. Osbert 
Salvin, F.K.S., on simc birds transmitted by Ihc Rev. Thomas 
Powell from the Samoan Islands, amongst w hich were tw o new 
species proposed to be called J^inaroleifcs pcnoeili and Fre^eita 
mirsiismma . — A communication was read from Mr. W. H. Dale 
containing remarks on the use of the generic name Gouldia in 
zoology. — Ml. Georgc]A. Shaw* read notes upon the habits of four 
species of Lemurs, specimens of w'hichhad been brought alive to 
Kngland in 1878, from the province of Bctsilco in Central 
Madagascar. — A communication was read from Mr. F. Moore, 
F.Z.S., containing descriptions of some new A ‘^iatic diurnal lepi- 
doptcra. — Dr. A. Giinthcr, h'.R. S., jiointed out the characters of 
a new rodent from Medellin, U.S. of Columbia, for which the 
name T/irtnacodus albicauda was proposed. 

Linnean Society, January 16. — Mr. W. Carruthers, 
F.K.S., v'ice-prcsidcnl, in the chair. — I’rof. Allen Thomson 
exhibited and m.ade sonic remarks on a block of wood, during 
the growth of which a portion of the shank-bone of an ox had 
become centrally inclosed ; he also called attention to an iinjiei 
feet frond of a palm (Cha^mrerops ? ) asserted to have been 
discovered within a ])lank of rosewood. — Mr. Christy in some 
observations referred to the Chalmugra tree {Cynocardia odoraia)^ 
its therapeutical properties being highly extolled, especially in 
rheumatism. — Mr. J. G. Baker read a paper 011 the Colchicacem 
and aberrant tribes of Liliacccc. Colchicacem is the smallest ot 
the three sub-order-, ot Liliacca, it includes 39 genera 
and 153 species. Its gcograjdiical dispersion agrees completely 
with true J.iliace.a:. In its typical form it is marked by 
extror.se anthers, a scpliddal capsule, and three distinct styles ; 
but as 24 out of 39 genera do not possess all Ihe^c Ihiec 
cluaraclcrs in combination, but recede more or less decidedly 
from the type in the direction of tine I-iJiacc.e, it seems injudicious 
to follow tho.se who have proposed to keep up C()lc]iicace.c 01 
Melanthacex* as a distinct natural order. Mr. Baker (lefiiiC', 
.scv*cii tribe.s, ColchicecV, Merendera', Veratrea?, Anguillareiv, 
lleloniea, Uvulariea?, and Tofieldierc. 'i'liere arc several 
anomalous genera of the Colchicacecc, for instance Hewardia, 
which connects the Liliacere with the Iridacem. Again, there 
are three aberrant tribes of Liliace.c, viz., (i) Conanthera: a 
connecting link betw een Liliacex and Amaryllidace0e,(2) Liriopeae 
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(formerly Ophiogon) and (3) Gillies-icoj ; genera among the two 
latter receding widely from the liliaceous type and others bridging 
over the interval between the extreme form and ordinaiy lilies. 
The author then enters into lengthened descriptions with ample 
diagnosis, ^:c., forming in fact a valuable continuation of his 
former scries of monographs of the natural order of Idliacetc. 
— Messrs. G. Ilrook, A. P. Luff, J. E. Griffiths, C. Sharp, and 
7. Woodlan<l, uere balloted for and elected Eellous of the 
Society. 

Anthropological Institute, January 28’. — Anniversary 
Meeting. — Mr. John Evans, D.C.L., F. k.S., president, m the 
chair. — The election of Mr. A. 11 . Keane, B. A., as a Alember 
was announced. — The following gentlemen wcie elected to 
serve as officers and council for the year 1879. President — 

E. 11 . Tylor, F.R.S. Vice-Presidents — Hyde Clarke, 
7. Evans, F.R.S., Prof. IToucr, F.R.S., Maj-Gen. A. 
Lane Fox, F.K.S., Francis Galton, F.R.S., Prof. Ktdleston, 

F. R.S. Hircctors and Hon. Secretaries. — E. W. Brabnmk, 
F.S.A., W. L. Distant, J. E, l*rice, F.S.A. Treasurer — F. G. 
H. Trice, Ks(j., F. R.G.S. Council— Lt. -Col. Goodwin Austen, 
]. Beddoc, F.R.S., Prof. George Busk, F.R.S., C. II. E. 
Carmichael, M.A., J. Barnaid Davis, Esq., F.R.S., W. Boyd 
Dawkins, h'.R.S., Capt. Harold Dillon, F.S.A., A. W. Franks, 
Esq., F.R.S., j. Park Harrison, M.A., Prof. Huxley, F.R.S., 
A. L. Lewis, Sir J. Lubbock, Bart., M.P., R. Biddulph Martin, 
F. W. Rudler, ICG.S., C. R. Des Rufficres, F.R.S. L., Lord 
Arthur Russell, M.P., Rev. Prof. Sayce, M.R.A.S., Dr. Allen 
Thomson, F.R.S., C. Staniland Wake, M. J. Walliouse, 
F.R. A.S. The retiring president delivered his annual address, in 
the course of which he alluded to the researches now being carried 
on in the caves of Borneo by Mr. Everett (see p. 352). 

Geological Society, January 22. — Henry Clifton Sorby, 
F.R.S., president, in the chair. — John Edward Marr and Lieut. 
Henry 'Tryon Wing were elected fellows of the Society. — 'The 
following communications were read ; — On community of struc- 
ture in rocks of dissimilar origin, by Frank Rutley. — Distribu- 
tinii t)f the serpentine and associated rocks, with their metallic 
ores, in Newfoundland, by Alexander Murray. 

Institution of Civil Engineers, February ii. — Mr. W. II. 
Barlow, F.K.S., vice-president, in the chair. — 'The following 
papers were read : — On the Geelong water supply, Victoria, 
Australia, by Mr. Edward Dobson, Assoc. Inst., C.E. — On the 
Sandhurst Water Supply, Victoria, Australia, by Mr. joseph 
Brady, M. Inst. C.E. 

Victoria (Philosophical) Institute, February 3.— A paper 
on the Torquay caves was read by Mr, J. E. Howard, 
F.K.S., in which he reviewed the reports given by geologists 
who had excavated and examined the various deposits in these 
caves. Mr. Howard examined into the nature of these deposits 
and the conditions under which they must have taken ]dace, and 
pointed out the peculiar nature of the evidence by which it was 
possible to arrive at some conclusion as to the age of those 
deposits. Prof. Challis, F.R.S., and others took part in the 
discussion, either by sending communications to be read or hy 
attending to do so. 

Paris 

Academy of Sciences, February 3. — M. Daubree in tlie 
chair. — The following papers were read : — Remarks on the 
third reply of M. Pasteur, by M. Berthelot.— On the develop- 
ment of the perturbative function, &c. (continued), hy M. 
'J'isserand.—On the fermentation of cellulose, by M. van 
Tieghem. The author gives observations on amylobacter, the 
figured ferment of cellulose. It affects different plant tissues 
differently ; only in the young state have all the cells of all plants 
their membranes equally dissolved by it. The results have a 
physiological bearing (digestibility of cellulose from different 
plants), and a palrcontological (unequal chances of fossilisation 
of different plants). The amylobacter first transforms soluble 
starch into dextrine, then into glucose, and it is really the glucose 
that ferments. It seems to be by direct contact of amylobacter 
with cellulose that the latter is dissolved, not through a diastase 
of cellulose acting w ithout at a distance. — On the construction of 
the international geodetic scale, by MM. Sainte-Claire Deville 
and Mascart. — An account of the physical and chemical proper- 
ties of the scale (of iridised platinum) prepared by Johnston and 
Matthey, and of experiments to determine the coefficient of dila- 
tation of a thermometric tube made of the material. — On the in- 
vention of several arrangements of the heliometer, by M. Dc la 
Gourmerie, He attributes the half objectives not to DoUond but 


[Red. I3> 

to Bouguer, considered the original inventor of tlie heliomet^,i— 
M. Cosson called attention to a case of fire in the laboratory-of 
his herbarium, arising from carbonisation of boards of flooring 
exposed to hot air from an air-hole fed from a stove 4 m. off oUi 
the floor belq,w. — M. de Lcssejis presented a fourth volume of his- 
“Letter'-, Journal, and Documents to serve for the Hi.story of the 
Suez Canal.” He quoted a long letter he had addressed to Mr, 
Layard, vindicating the ent rprise against opposition Aen 
offered. — M. Lalanne was elected Free Member in room of the 
! late M. Bienaynie. — On the conditions of existence of a deter- 
minate number of roots common to two given equations, bjr M. 
Simonnel. — On some invariants of linear differential equations, 
by M. Laguerre. — On the motion of a body which is displaced 
and deformed while remaining homothelic with itself, by M. 
Fourct.—Intcgration, in finite form, of three species of unear 
differential equations with any coefficients, by M. Andre. — Ex- 
tension of the metric system of wciglits and measures ; develop- 
ment of concordant monetary .systems in the various states of the 
civilised world, by M. de Malarce. The metric system of weights 
and measures is now established obligat >rily in eighteen states, 
w ith 236 *6 millions of inhabitants ; it is legally optional in three 
states with 75*5 millions ; and it is admitted in principle, or 
partially for customs, in five states, w ith 343*6 millions. — Lique 
faction of siliciated hydrogen, by M, Ogier, It is liquid at 
- 11° under 50 atm. ; at - under 100 atm. At zero it 
remains gaseous up to 150 and 200 atm. — Memoir on the deter- 
mination of melhylic alcohol in commercial methylenes, by MM. 
Bardy and Bordet. — Influence of duration and intensity oa 
luminous perception, by MM. Richet and Breguet. A weak 
light, perceived distinctly when it impresses the retina sometime, 
becomes invisible when its duration diminishes. It may be 
rendered visible anew by making it more intense, or increasing 
its duration, or repeating it rapidly. Coloured lights arc subject 
to the same laws, and are alw ays seen with their proper colora- 
tion, wdietlicr strong or w'eak, long or short. — On the minute 
structure of tlie central nervous system of decapod crustaceans*, 
by M. Yung. — On the Wagnerite of Bamle in Norway, and on 
a retinite of Russia, by M. I’isani. — The glazed fro.st of January, 
1879, by M. Godefroy. — On the effects of the same at Fontaine- 
bleau, by M. Biebourg. 'This (somewhat rare) phenomenon did 
great mischief to trees, the greatly increased weight breaking 
dow'ii their branches, &c. 

Gottingen 

Royal Academy of Sciences, November 2, 187S. — The 
following, among other papers, were read : — On a propagation 
of the growth-stimulus produced by fertilisation on vegetative 
organs, by Herr Reinkc. — Observations on the value of a 
ligature of the great brain-arteries, for experimental pharmaco- 
logical researches, by Ilcrr Mamie. 
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THE COAL MINE COMMISSION 

M uch misapprehension of facts, and much ignorance 
of scientific principles are, it is to be feared, the 
most prominent characteristics of the knowledge possessed 
by most people regarding the nature and mode of occur- 
rence of colliery explosions. Pompous platitudes about the 
carelessness of the men, and windy panegyrics on the 
virtues of the safety-lamp have been freely pronounced 
times without number during the last two generations of 
mankind. Committees on accidents in mines have met, 
discussed the question, and separated ; inspectors of 
mines have been appointed, stringent regulations have 
been framed and enforced which bind both employer and 
employed, the public have listened to the tale of woe, 
have wept over the fate of the hapless miner, and have 
subscribed hundreds of thousands of pounds in aid of his 
widows and orphans, and yet with all this, and more 
untold, the history of the past eighteen months would 
seem almost to indicate that we are as far as ever from a 
true solution of this much-agitated question. 

Can science, then, do nothing? is her hand unable to 
save even a moiety of the lives that arc being constantly 
cast away before her very eyes ? To this question, which 
is very often asked, the reply is simple. Science can un- 
doubtedly solve the question, but she must do it in her 
own way ; she must approach it with the sap and mine of 
investigation and research ; she must have her own time 
to do it, and above all, she requires to be encouraged. 
Scientific men have, no doubt, sometimes turned their 
attention to the subject without much apparent result, 
but their efforts have, as a rule, been of short dunation, 
and they have too often met with discouragement, active 
opposition, and incredulity. We have only to point to 
Dr. Birbeck’s letter to the South Shields Committee 
(1843) at p. 48 of their report, and to the report addressed 
to the committee of the coal trade by the special com- 
mittee appointed to take into consideration the report of 
Lyell and Faraday on the Haswell Colliery explosion to 1 
exemplify what we mean. We wish we could say that 
there are no examples of the same kind at the present day, 
but unfortunately we are unable to do so. 

Putting aside these gloomy thoughts, however, we are 
rejoiced to sec science so well represented on the Com- 
mission just appointed to inquire into and report upon 
this matter. We had always imagined it to be a purely 
scientific question, having almost no relation to the art of 
mining in its stricter sense. We confess that ours is not 
the common view, but that, on the contrary, it is usually 
supposed that ^if practical men, including inspectors of 
mines, are unable to prevent explosions, nobody else 
need try to do so. We cannot accede to such a proposi- 
tion ; nay, more, we protest against it. If disasters of this 
kind could be stopped by hedging round the collier and 
his employer with an impenetrable palisade of instructions 
and restrictions, then we are bound to acknowledge that 
the practical man with a legal turn of mind could do it 
elfectually. This method has been tried, however, or 
rather, it is now in force, and we see its results. 

The new Commissioners will, no doubt, seek to 
Vot. xiT. — No. 486 


acquaint themselves to some extent with the work of 
their predecessors and contemporaries ; they will also 
weigh carefully the opinions that will be expressed before 
them, and take account more of the facts and reasoning 
that can be adduced in support of such opinions than of 
the age and position of those who express them. For 
example, they will not come to any conclusion regarding 
the influence of fluctuations of atmospheric pressure and 
temperature upon the issue of fire-damp from coal until 
they have obtained a sufficiently large and well-authenti- 
cated mass of information to enable them to arrive at 
sound conclusions. The data which have been collected 
and tabulated by Messrs. Scott and Galloway and others 
are amply sufficient to show that the matter is worthy of 
further careful consideration, but they do not extend over 
a lengthened period of time, and wc venture to say that 
their weight would be greatly augmented by a further 
addition of similar facts. As to the use of fire-damp indi- 
cators (and by this we suppose are meant instruments for 
giving notice of the occurrence of outbursts of gas), we 
fear that their importance has been absurdly exaggerated 
and that they arc brought forward by those who know 
nothing about mining. It will be for the Commissioners 
to inquire, however, whether there are any mines in exist- 
ence in which they could really be of any sciwice. The 
systematic observation of the air in mines may be 
taken, we suppose, to apply both as to its quality 
and quantity. As regards its quality, it will have 
to be determined whether observations of the height 
of the cap on the lamp-flame reduced to small di- 
mensions, such as those described by Mr. Galloway in 
the Proccedifigs of the Royal Society, 1876, arc sufficiently 
accurate and reliable, or whether it will be necessary or 
expedient to bring into use some kind of instrument like 
the gttsoumi^^n, by means of which a rapid analysis of 
the air can be made. As regards its quantity, on the 
other hand, it may be suggested that if the velocity and 
drag of the currents could be continuously recorded in a 
manner similar to the pressure and temperature of the 
air at the meteorological stations, a check might be kept 
upon the ventilation, and changes in its efficiency could 
be ascertained by a mere inspection of the curves. Im- 
proved methods of ventilation and illumination are im- 
portant objects. Powerful machines are now being 
I erected at most new collieries, but these alone cannot 
prevent explosions, if we may judge by the case of Aber- 
carne, which was thoroughly well equipped in that respect. 
The Commissioners must beware of being drawn into the 
belief that some advantage can be gained by forcing the 
air into the mines instead of driving it out by way of 
keeping the gas in the coal, as it were, and thereby 
escaping the effect of atmospheric influences. They 
themselves will be able to balance the slight gain of 
pressure that could be obtained in this way with the 
normal pressure of gas in the coal. It will be well vorth 
their while, however, to consider the means that have 
been suggested of late years for producing an artificial 
barometric depression in the workings with the view of 
extracting the gas from the open fissures, old works, and 
even to some extent from the face of the coal, when 
the men are out of the mine, and then sweeping it 
out by admitting air freely through the downcast 
shaft, and at the same time continuing to work the 
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exhausting machine. As to ourselves, we thought the 
idea chimerical when it was first brought under our 
notice ; but after reading a pamphlet on the subject by 
M. Francis Laur, of Saint- Etienne, we were forced to 
change our mind. The kind of safety-lamps that ought to 
be employed will form a subject of warm debate, but we 
can confidently assure the Commission that if they sepa- 
rate without recommending the universal adoption of 
lamps that will not continue to burn in an explosive 
atmosphere, and of more perfect locks than the present 
ones, they will have failed to satisfy one of the most 
important requirements of the time. We say this with- 
out prejudice to the means that may be thought best for 
examining the workings for accumulations of gas : we 
refer to the lamps supplied to the common workmen. 
The employment of explosive agents in getting the 
mineral, and other particulars relating to mines and 
mining operations include, we think, the most important , 
of all the questions that will come before the Commis- 
sioners. What is coal-dust? and w^hat bearing has 
it on the subject ? If the presence of coal-dust is, after 
all, the cause of all these great explosions, and if, as has 
been once before asserted in these pages, great ex- 
plosions never happen in damp or wet mines, but 
always in dry ones containing coal-dust, then surely 
the Commissioners would be but dallying with the 
subject if they omitted to carefully weigh all the 
facts that have been adduced in favour of this 
hypothesis. They will have to turn to other sources, 
however, than the reports of the inspectors of mines for 
information ; and they might do worse than consult the 
report drawn out by M. Haton de la Goupilli6re of the 
doings of a similar commission appointed by the French 
Government in 1878, under the title of des Pous- 
aihes de Charbon^ in which they will find it alluded to, 
and an historical account given of the steps that have led 
to our present knowledge regarding it. Otherwise the 
literature of our own country is not quite so sterile in this 
respect as it was three years ago ; but doubtless the 
Commissioners will provide themselves with all the most 
recent information. 

The dangers due to the use of explosives in mines arc 
of three kinds ; firstly, the shot may ignite an accumula- 
tion of gas directly ; secondly, it may effect the same 
thing indirectly by driving the flame of a safety-lamp 
burning in the accumulation through the meshes of its 
wire gauze cylinder ; thirdly, the sudden rush of flame 
and the violent disturbance of the air caused by a blown- 
out shot (that is to say, one which expels its tamping 
without bringing down or even breaking the rock) may 
raise and ignite the coal-dust in front of it, and more 
especially if it is directed towards or parallel with and 
near to the floor. In the last case the] flame has been 
often known to extend to a distance of thirty, forty, and 
even eighty yards from its origin, and such a disturbance 
taking place under favourable conditions is quite sufficient 
to initiate explosions such as those of Blantyre, Haydock, 
Abercarne, and Dinas, in which close upon a thousand 
lives have been lost ^within the last eighteen months. 
When we add that each of these mines was very dry and 
contained plenty of coal-dust, and was not known to 
contain more than insignificant accumulations of fire- 
damp, quite insufficient to account for a tithe of the 


extent and violence of the explosions, we have said enough, 
we think, to make it apparent how pressing is this matter. 

Blasting operations can be safely carried out in any 
mine if the shpts are not fired near explosive accumula- 
tions, if the lamps are of such a construction that they 
cannol bum in an explosive atmosphere, and if the mine 
is a damp one. It is easy enough to provide the two first 
requirements, and it is obvious that by plentifully watering 
the roadways we can turn a naturally dry mine into a 
damp one and avoid danger such as we have described 
from blasting, as well as localise explosions of fire-damp. 
We have seen it stated in a footnote at p. 661 of the last 
number of the Bulletin de la Society de VMustrie 
Minhale that dusty mines, which are at the same time 
well ventilated, may be watered frequently without [ob- 
taining permanent humidity. Fortunately, however, we 
are in a position to point to an example which has come 
under our own immediate notice, of an extensive mine 
in which the workings are kept damp throughout their 
whole extent by a constant application of water. In the 
case to which we refer the daily output of coal is 800 
tons, the temperature of the workings is between 
and 80"^ Fahr., and the amount of air passing into and 
out of the mine is between 80,000 and 90,000 cubic feet 
per minute. 

In conclusion we are eminently satisfied that science is 
so well represented on the Commission ; and if its various 
members will pull together like a well-balanced team, we 
anticipate the happiest results from its researches and 
labours. 


KINGZETTS ANIMAL CHEMISTRY 

Animal Chemistry; or^ The Relations of Chemistry to 
Physiology and Pathology, A Manual for Medical 
Men and Scientific Chemists, By Charles Thomas 
Kingzett, F. C.S. (London : Longmans, Green, and 
Co.) 

F or many years the want of a good manual of physio- 
logical chemistry or animal chemistry in the 
English language has been a standing reproach to 
English science. The causes of this want are not far to 
seek. Physiology has not many votaries in England, and 
physiological chemistry, being in interest one step farther 
than physiology from the verge of medical practice, has 
still fewer followers. The number of possible writers of 
a text-book of animal chemistry has, therefore, been 
small; and, among them, the number of men whose 
capability and opportunities for such an undertaking 
might justly have led them to hope for a successful issue 
to their labours has, it is needless to say, been smaller 
still. The qualifications to be looked for in one who 
attempts the task of writing such a manual are indeed 
not slight. He must be a thoroughly trained chemist 
whose judgment has been much exercised in the apprecia- 
tion of chemical questions ; he must be a physiologist with 
a sound and direct knowledge of most of the practical 
methods of physiology ; he must be an anatomist who is 
fairly well acquainted with the microscopic structure of 
animal tissues ; and he should have some insight, exact 
if not special, into morbid processes and pathological 
states. We need not wonder, then, that the labourers 
have been few. 
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The absence of any very recent English work of the 
kind does not lighten the difficulty of writing one ; but 
the disadvantage of this absence is not so great as it 
might at first sight seem ; for on the Contiijcent there are 
text -books which in case of need might have served as a 
standard or lay-figure. 

The difficulties of the task have, therefore, without a 
<loubt, been many ; but the task itself should not 
have been hopeless or ungrateful. English workers 
111 physiological chemistry have at present to betake 
themselves to Hoppe-Seyler, Kiihne, Gautier, Gorup- 
» »esanez, for the chemico-physiological facts they stand 
m need of. English students have to make do the brief 
sections on Animal Chemistry — admirable, but of necessity 
imperfect and categorical — contained in the English text- 
books of physiology. Plence an English book specially 
devoted to animal chemistry, if at all exhaustive, accu- 
rate, and modern, would be likely to bespeak for itself a 
hearty welcome, and a disposition to extenuate its short- 
comings. 

'Such were the prospects, unfavourable and favourable, 
of an attempt to fill up the book-^jhclf of English workers 
jr natural science by a manual of animal chcmistr3\ We 
♦urn to Mr. Kingzett’s book, and, after a careful and 
rt. terated perusal of it, we can say that never was attempt 
) rashly undertaken. We had expected a sound, if 
. lodest, substratum of physiological knowledge, and we 
and slipshod notions and the speculations of the amateur. 

had expected apposite illustrations from pathology, 
,aul we find, in most cases, trivial and meaningless rc- 
»< f^ences to disease. We had expected a complete and 
ireful account of the more purely chemical portions, and 
H c find a degree of imperfection which sends us back 
Aith thankfulness to the chemical sections of Foster and 
Hermann. 

Nor is this all. The book is styled a book of animal 
chemistry, and we therefore expected animal chemistry’ ; 
but in addition to the sections so called we find scattered 
here and there reflections on life, character, and the 
morals of scientific work which, even were they not mere 
^latitudes, would be utterly out of place in a work like 

These strictures may seem severe, but they would not be 
holly unexpected by any one who had read Mr. Kingzett's 
pu’face. He says: — ‘^For four years I was occupied 
\ Jth the practical study of subjects comprehended in the 
ff>llowing chapters, and during the whole of that time 
there were no fluctuations in the success attending the 

l^dx)urs in which my services were involved It 

nas therefore a matter of sincere regret with me that 
nicumstances (which are said to be stronger then men) 
ultimately necessitated the discontinuance of my connec- 
tion with work which had given me so much real plea- 
sure.’ » Then follows a page or so of reflections on the 
pleasure to be derived from original investigation ; com- 
parisons of the scientist ’’ and the “ sentimentalist ; ” and 
so forth. “It was natural, then,” he continues, ‘‘that, 
having experienced so much pleasure, I should be moved 
^th equal regret in resigning the practical study of phy- 
siological chemistry ; and in order to complete a well- 
remembered but brief connection with this subject, I 
determined to attempt a task which should prove of ser- 
vice to scientific men, namely, to collect and systematise, | 


as far as could be, all the trustworthy work on record in 
relation to animal chemistry, so far as it concerns the 
human body.” Wc submit that four years* practical 
work at a subject like animal chemistry, be the success 
of the worker never so unfluctuating, is hardly warrant 
enough to undertake that which taxes the matured judg- 
ment even of a master, viz., the making of a useful and 
comprehensive text-book. Nor do we perceive that Mr. 
Kingzett’ s desire to signalise his departure from the field 
of chemico-physiological research adds any urgency to 
the warrant. We hope to show in the sequel that this 
prefatory confession on the part of the author, of prac- 
tical unpreparedness for the task he had set himself to 
do, is fully borne out by the internal evidence of the 
book. 

Mr. Kingzett docs not profess to have included any 
account of the practical methods of the science. This, 
while It much lightens the labour of writing the book, is, 
we think, doubly to be regretted ; because the book is to 
be read by medical men, who arc not supposed in every 
case to remember chemical methods, and by scientific 
chemists who cannot be expected to know, for example, 
the modes of practising fistulae, or rapidly removing blood 
from brains intended for analysis. 

Mr. Kingzett’s haphazard preparation for his task is 
well displayed in his seeming ignorance — not of the latest, 
but even of the penultimate — advances of the chemistry 
of physiological processes. Thus, while treating of pep- 
tones, whether in this part (p. 63) or on p. 386, Kuhne’s 
well-known and suggestive researches on the action of 
the digestive juices on proteids are inexplicably omitted ; 
and nowhere, indeed, is the formation of peptones and 
their relationship to the albuminous bodies attempted 
systematically or adequately to be discussed. In treating 
of pancreatic juice the beautiful and conclusive work of 
Heidenhain on the production of the active ferment — a 
subject surely of the first chemico-physiological interest 
— is not once referred to, and indeed, by implication, ig- 
nored. (Cf. p. 70, where the preparation of extracts of 
pancreas is briefly described without any caution being 
given as to the time the pancreas should be let stand 
before being used.) 

The inaccuracy of the author may be illustrated by 
a reference to pp. 49 and 60. There the effects of alkalis 
and acids of various strengths in amylolysis and proteo- 
lysis are mis-stated, and the important inferences from 
the facts altogether ignored. 

Let us now turn to the chapter on the blood in Part 
III. Here, if anywhere in the book, we should expect 
to find completeness and the traces of careful work. 
On the contrary, on turning up Coagulation (p. 144) — the 
much-investigated, if not best-understood, process of the 
blood — we find the phenomenon itself imperfectly stated, 
the retarding influence of alkaline salts described without 
any quantitative conditions being given, and the theory 
of A. Schmidt discussed so slovenly and unintelligcntJy 
that the important fibrin-ferment is nowhere directly 
treated of, but only implied (p. 146); if, indeed, it is not 
confused with paraglobulin. (See p. I 4 ^> para- 

graph, and p. 144, the second paragraph : the various 
statements taken together will, undoubtedly, bear such 
an interpretation.) 

The blood as a respiratory tissue fares no better (p. 
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165). What are we to think of a manual of animal 
chemistry in which the author treats of the gases of the 
blood in mere general terms without reference to quantities ? 
or what of one in which the author, among the spcctro- 
scopical properties of haemoglobin, forgets to mention the 
shortening of the spectrum and the situation of the absorp- 
tion-bands, or even the chemical method of deoxidation ? 
What are we to think of the judgment of an author of 
such a manual who refers only to Bert and Fernet among 
those who have studied the affinity of haemoglobin for 
oxygen (p. 166) ? And what of the erudition of one who 
considers the following statement (p. 167) a sufficient dis- 
cussion of the liberation of CO2 in the lungs?— ‘‘It is 
easy to understand how the free carbonic acid is liberated, 
but not so simple to explain the liberation of that part 
previously in combination with alkaline bases. Thudi- 
chum supposes that when the venous blood reaches the 
small breathing cells the hoemato- crystalline is partly oxi- 
dised into what he calls hematic acid, and this, passing 
into the serum at the same moment, decomposes the car- 
bonates in the blood, setting free carbonic acid, which, 
with the watery vapour, escapes through the lung tissue | 
into the respiratory passages.” 

The salts of the blood are dismissed with bare enume- 
ration. 

But it is in the section on Food and the oxidations 
of the body (in Part II.), that the author discovers 
the appalling inaccuracy of his physiology. In many 
statements he seems to assign great importance to oxi- 
dations occurring in the blood and even in the lungs. 
Thus on p. 152 he speaks of “alcohol which must be 
placed side by side with fat as a respiratory food or sub- 
stance which admits of oxidation in the lungs.” Again | 
(p. 154), “ From the fact that oxidation in the lungs is a 
process of combustion and the source of muscular power, 
the foods which undergo this process are termed heat- 
producers ; but we shall see presently that it is by no 
means clear that blood oxidation is attended directly with 
the evolution of animal heat” : (he is here alluding to 
certain views of a Dr. Hake to be immediately referred 
to). In other parts of the book, also, the same exagger- 
ated importance seems to be attached to oxidations in 
the lungs and blood. Thus, at p. 321, he inclines to the 
view that “ the cerebro-spinal system does not generate 
its own force, but derives it through the chemical 
changes of the lungs.” See also at p. 463, where a 
similar statement is included in the chapter on “ Charac- 
ter.” And finally, on p. 198, speaking of the seat of 
production of urea, the author says that “ more modem 
researches tend to show that vitality consists more in the 
changes occurring in the blood, and that these changes 
may result in the direct production of urea.” 

These statements are clearly made in the spirit of 
those who hold that the interior of the blood-capillaries 
is the arena of oxidations, if they do not indeed take us 
back to the view of Lavoisier, who considered the lungs 
to be the heating-furnaces of the body. The latter view, 
we need hardly say, was long ago given up : the former 
is not seriously advocated by any recent physiologist. 
The lungs and the blood, like most of the organised 
tissues, doubtless suffer oxidation in the performance of 
their functions ; but the degree of it is unimportant as 
a source of heat compared with the universal oxidation 


of other active organs. Had the author adhered 
throughout to the view under the influence of which the 
above statements were set down, he would at least have 
escaped the ^charge of inconsistency. But this was 
hardly possible. In the course of his reading and ex- 
tracting among modern papers for the purposes of this 
book, he could not but meet references, direct or implied, 
to the generally received doctrine of the origin of animal 
heat in the functional oxidations of tissue-cells ; and we 
therefore find that, side by side with the false, the true 
doctrine is taught. 

But, notwithstanding that Mr. Kingzett's physiology, 
even at a point which peculiarly affects the chemist, is 
unsound and wavering, he yet ventures to enlarge upon 
matters of mere speculative interest which have but a 
superficial connection with his subject. We shall quote 
the author^s own words at the page where the subject 
is most fully dealt with, though by no means the only 
page where it is to be found. We are very sorry we 
cannot give the whole of it. The author is citing in his 
own words— and citing with approval — the views of Dr, 
Thos. G. Hake, M.D., F.C.S., which are contained in a 
paper entitled “ On Vital Force : its Pulmonic Origin and 
the General Laws of its Metamorphoses,” 1854 and 
1867. “He (Dr, Hake) believes that the chemical 
changes as they occur in the blood system, and com- 
prised in the act of oxidation, do not result in the evolu- 
tion of heat, but force, which becomes electric by the 
agency of the blood corpuscles ; and it is certain 
that this is perfectly consistent with what we know 
of cell-life. On this hypothesis, the blood-cells form 
chains and conductors for the electric current thus 
generated, and this is subsequently metamorphosed 
into heat at every point of the system. On reach- 
ing the ccrebro-spinal centres it becomes vital force— 
another name for electric force — and this becomes 
eventually heat, namely, when it is transmitted to enable 
the consummation of vital acts, such as sensation, muscu- 
lar motion, or secretion. Faraday and Du Bois Rcymond, 
and hosts of other experimental inquirers, have insisted 
on the identity of electrical and vital force, and the ex- 
periments of Du Bois Reymond in particular, go to prove 
that nerve force is only electric force manifested through 
media not met with out of the living bodies.” . . . “ Our 
author even goes further, and with consummate skill, 
reasons that when this cerebro-spinal force is united in 
action within the same organic medium with other forces 
influencing us from without, viz., light, sound, heat, &c., 
new results are attained, and phenomena of sense and 
intelligence are observed.’^ Why, he goes on to ask 
(whether the question is Mr. Kingzett’s own, or only Dr. 
Hake’s, endorsed by Mr. Kingzett, is not clear), why, in 
anaemia, does the brain lose somewhat of its intense vital 
force? “Because,” he answers, “the source of vital 
force, viz., blood oxidation, is interfered with.” 

We have merely to add, before leaving this section, 
that, as a matter of course, the fine investigations of 
Prof. Hermann into the chemical changes in contracting 
muscle, upon which so much of our knowledge of ceU- 
function in its chemical aspect is based, seems to have 
eluded Mr. Kingzett* s eye altogether. 

Part V. Mr. Kingzett heads “ Chemical and Philosophi- 
cal Subjects.'^ We shall say nothing further respecting 
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the chemical part ; for a treatise having the pretensions 
iff the book we are reviewing, it is notably incomplete. 
^English students and medical men who wish to inform 
themselves in the chemistry of the animal tissues will find 
far more to their purpose in Prof. Gamg^'s annotated 
edition of Hermann, or Mr, Lea’s Appendix to Foster, 
than they will find in Mr. Kingzett’s Manual. 

The last chapter but one of the book is devoted to a 
discussion of Character.” This, not being a chemical 
subject and not a physiological one, we presume Mr. 
Kingzett includes under the title " philosophical.” Why 
Mr. Kingzett should select '‘character” out of the multi- 
tude of extraneous subjects ; why “ character ” should be 
called specially a “ philosophical ” subject ; and why it 
was deemed advisable to serve up scraps of philosophy at 
all in a “ Manual of Animal Chemistry ; ” are difficulties 
which at once arise in our mind as we peruse the list of 
contents, and which are nowhere fully explained on closer 
inspection of the book. It is true that when we come to 
find that by “ Character ” Mr. Kingzett does not exactly 
mean character, but the whole mental and moral nature 
of man and its, at present, inexplicable connection with 
his physical nature, the difficulties recede if they do not 
diminish. They are certainly not entirely effaced. If 
the pure physiologist is content for the present to leave 
such subjects to the psychologist, the chemist must 
recognise, when he takes them up, that he does so quite 
gratuitously. But whether or not it is expedient to under- 
take discussions on psychology in chemical books, it is at 
least expedient, if they are undertaken, that they should 
be sensible and to the purpose ; that they sliould not be 
encumbered by commonplaces or crude analogies ; and 
tliat they should be got over as quickly as possible. 
Mthough it is a pity to disturb the order of Mr. Kingzett’s 
reflections with the scissors, only space is granted us for 
a paragraph or so. They shall be neither worse nor 
better than the rest ; and we strongly advise those 
readers who are in search of amusement to borrow the 
book and read the whole chapter. 

He begins : “ Character is almost universally regarded 
as something apart from the body of man himself ; some- 
thing for which man is individually responsible, something 
which, born with man, is developed and cultured into 
maturity by education and training, be that mature state 
one for evil or one for good.” Mr. Kingzett does not 
appear to believe this, whatever it may mean ; for he 
continues by way of antithesis, “ Let first causes be what 
they may, and so also let us hide our face from the 
infinite future and regard man as an intelligent machine, 
complete, so far, in himself.” This resolution having 
been taken, the difficulty of justly judging men’s thoughts 
leads up to a magnificent simile ; “ And thus man never 
understands his fellow-man aright ; he picks out a few 
crystalline threads of an individuality; he sees a few 
bright or black bands in the spectrum of his neighbour’s 
life, and without touching the colloid mass which will 
^ot crystallise, and being blinded to those parts of the 
spectrum which are not revealed (j/V), man judges his 
fellow.” 

The characteristic of man among living animals is then 
summed up in the following startling epigram ; “ In short, 
Jnan is a cerebrating creature, as the cow is a ruminating 
creature ; ” and we immediately afterwards learn that he 


cannot help cerebrating. Nor, it appears, can he help 
being a genius— or the reverse—if his brain-cells are fitly 
formed and he has been judiciously trained, — “ and it is 
quite true that brain-cells do differ in form and composi- 
tion just in a similar sort of way(!) as lungs and hearts 
differ.” 

This naturally leads to the question of moral responsi- 
bility, and the difficulty of the materialist is thus stated : 
“ Man, the result [t.e,y ‘ of a predetermining influence in 
the very foetus steps on to the platform of life in some 
measure at least an automaton. He is born of others, 
and finds himself with a head upon his shoulders, but the 
quantity and quality of brain-matter in the head is not 
ordained of himself. He may be a genius ; but, horror ! 
he may prove a fool ! ” 

Wc then reach what appears to be raison d'Stre of 
the chapter, viz., a conclusion which however nowise 
follows from any premisses before stated : “ Thus even 
mundane chemical science has a part to play in the r 6 le 
of what poor mortals call their souls ; it has something to 
do with every poeism (j/c) originating in the mind of the 
poet, with every transcendent hope of the philosopher, 
with the logic of a Mill, and the teeming intelligence of 
all.” 

Mr. Kingzett is then arrested by the thought that all 
the body, brain-cells included, are elaborated from food — 
a thought which leads him to exclaim, “ Eat, drink, and 
be merry, for verily that which we eat and drink takes 
part in that with which wc think I ” 

This is Mr. Kingzett’ s treatment of “character” as a 
philosophical subject ! We can only say, as Drydcn once 
said in a criticism of a play of Elkanah Settle’s, “ I am 
mistaken if nonsense is not here pretty thick sown.” 
We challenge any one to find us five such pages of silly 
reflection and irrelevant twaddle in any other seriously- 
intended work. 

At the end of the book there is an “ Index of 
Authorities Quoted”— not, of course, the Index of the 
book. Turning up the K’s, we find Mr. Kingzett’ s own 
name, and under it we discover that Mr. Kingzett is an 
“authority” on Character — the reference to the book 
being to p. 462, the very chapter we are discussing. As 
it nowhere appears that Mr. Kingzett has, in other places, 
treated of this subject, we have the happily rare spectacle 
of an author endeavouring to take time and the critics by 
the forelock by writing himself down an “ authority ” ere 
he knows his book will live. Sure self-complacency never 
touched a loftier pinnacle I 

After this, a good anti-climax might have been regarded 
as hopeless ; but Mr. Kingzett has achieved one. He 
closes his book with a list of “ Suggested Matters for 
Research,” in the hope and belief (as he tells us in his 
preface) that they may be a guide to the “scientific 
chemist.” The “scientific chemist,” if he has but a 
smattering of physiology, will know how to shrug the 
shoulder at such puerile, general, and useless suggestions 
as the following : — 

“(1) The chemical composition and formula of plyaHne; 
its chemical relationship to albumin ; a proper explana- 
tion of its ferment-power, and a better study of its general 
nature.” 

•• *^(7) An explanation of the oft-recurring deposition of 
biliary matters near the pyloric end of the stomach.” 
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(18) The complete composition of lymph, chyle, and 

blood.” 

‘‘(19) Particular studies of the blood-corpus :les.” 

‘‘(40) Prolonged studies of the physics of the body 
directed particularly to work out the history of the force 
generated in blood oxidation.*^ 


OUR BOOK SHELF 

The Patentee's ManuaL By James Johnson and J. 
Henry Johnson. Fourth Edition. (London : Long- 
mans and Co., 1879.) 

The law relating to letters-patent for inventions, as at 
present administered, has been the growth of one short 
sentence in a declaratory statute passed in the twenty-first 
year of the reign of James 1 . (a.d. 1623), by which the 
Crown was restrained from making extravagant or 
oppressive grants of monopolies. The history or details 
of patent cases may often form an interesting subject of 
inquiry for the scientific reader; for although men of 
the highest intellect may be content with the discovery of 
general laws, and may leave their useful application and 
development to the crowd of humbler followers whose 
only power consists in the exercise of mechanical inge- 
nuity, yet it cannot be denied that the successive steps 
which have been made in the steam-engine, in the electric 
telegraph, in machinery for spinning, weaving, or sewing, 
for manufacturing paper, or for printing a newspaper, may 
each in turn afford matter of considerable interest to a 
philosopher whose imagination is wearied with an endea- 
vour to trace the fantastic excursions of a molecule, or to 
carry his dynamical laws into new and unexplored 
regions. 

A book which shows the manner in which the property 
in inventions is dealt with in our Courts, and which, in 
order to accomplish its object, must of necessity review 
the various cases in an historical and logical order, 
affords, in a small compass, an epitome of much valuable 
learning. It is remarkable that the first patent case of 
any importance involved the validity of Arkwright’s 
invention of machinery for drawing out and spinning 
cotton (a.d. 1785), while the second occurred ten years 
later, and related to the invention of the separate condenser 
of a steam-engine by James Watt. Since that period a 
number of distinct steps in the useful application of physical 
or mechanical laws have successively passed the ordeal of 
judicial inquiry, and those who take up the volume before 
us will find a reference to such matters as Wheatstone’s 
telegraph, the hot blast for smelting iron, the interlocking 
of railway points and signals, the operation of currents 
of air between the grinding surfaces of mill-stones, the 
combing of wool, the laying of submarine telegraph- 
wires, &c., and so on in a list which appears almost 
interminable. 

But although the variety of subject-matter may be 
great, the principles which govern the cases are few and 
easily comprehended, and, in reading the statements of 
principles laid down by Chief-Justice Tindal and other 
judges who have moulded our patent law into a coherent 
form, the thought may arise that the purely scientific 
writer who is composing his manual for the use of students 
might with advantage borrow something of power of style 
and of clear logical exposition from the lawyer, who is 
popularly believed to be tied down and hampered by the 
jargon of technical phraseology. 

The book now under notice has already passed through 
three editions, and the authors have enlarged it by the 
interpolation of recent cases, as well as by the addition of 
new chapters. It is not within the scope of this journal 
to examine such a treatise from a strictly legal point of 
view, but we should describe it as exhibiting abundant 
evidence of being the work of writers who are practically 
engaged in professional pursuits. One important appendix 


consists of a digest of the patent laws in force in foreign 
countries, and in the body of the work there is a chapter 
on the “oppositions to the grant of patents,” which 
suggests many melancholy thoughts to the sanguine 
inventor, and^ leads one to hope that some improvement 
of the enactment of 1852 will be conceded at an early 
period. In conclusion we have only to say that the book 
nas fairly earned the circulation which has carried it to a 
fourth edition. 

T. M. G. 

A Manual of the Carbon Process of Photography ^ 

By Dr. Paul E. Liesegang. Translated from the 

German by R. B. Marston. With Illustrations. 

(London : Sampson Low, Marston, Searle, and Riving- 

ton.) 

When, forty years ago, Mungo Ponton discovered that a 
sheet of paper, moistened with a solution of potassium 
dichromate, became darker when exposed to the rays of 
the sun, he made the first of a series of experiments 
which have led to the discovery of a method of rendering 
photographic pictures as permanent as engravings made 
in printing ink, though the completion of the work to a 
point at which it could fairly be said to be capable of 
competing with the well-known silver chloride print was 
not made till nearly thirty years afterwards, when Swan, 
by an admirable series of inventions, made it a practical 
means of producing prints. 

In the history of the long struggle with nature which 
has produced so great a result every Englishman has 
reason to be proud, for it may be fairly said that 
the world owes the process from first to last to 
English workers. The process is now worked on 
an immense scale in this country by the Autotype 
Company and others, while another branch of the 
same stem has developed into the well-known Woodbury- 
type system of press-printing. Notwithstanding, how- 
ever, the success of the process in its original home, 
we arc somewhat deficient in connected accounts of 
it, most of the English publications on the matter 
being, like the autotype manual, confined to working 
details of the methods in use. We therefore welcome Dr. 
Liesegang’ s work as attempting something more than 
this, and presenting what is really a most interesting 
account of the whole subject, interesting, indeed, to any 
one who has a taste for well-written scientific technology, 
and apart from its value as a manual for actual working 
details. In one respect, indeed, the carbon process has 
all through been singularly fortunate. It seems, from the 
first, to have fallen into competent scientific hands, and 
to have escaped the dreary round of mess and muddle 
experimenting which is so characteristic of the history 
of the collodion negative processes, and which reminds one 
of nothing so strongly as of the story ascribing the inven- 
tion of a certain process for the purification of sewage to its 
inventor going into a laboratory and taking down bottles 
at random, to the number of some half dozen, adding 
their contents to a sample of sewage, and patenting the 
mixture. From this misfortune the carbon process has 
been free, and Dr. Liesegang has been able to make its 
history instructive and interesting; he has given clear 
and precise accounts of the processes in use, and we note 
that he has kept well up with the latest improvements, 
while the illustrations are well and clearly cut. The popu- 
larity of the work in Germany has caused no less than 
six editions to be demanded. 

It would be unfair to close this notice without a word 
of praise to the translator, who, in a modest note, states 
that his share of the work was done in leisure hours. 
We can only wish that he will continue, as he has begun, 
to introduce sterling foreign technical works to the public 
in as vigorous and correct English as that in which he- 
has dressed Dr. Liesegang’s little book. 
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letters to the editor 

J[ The Editor does not hold himself responsible for opinions expressed 
ky his correspondents. Neither can he undertake to return^ or 
to correspond with the writers of rejected manuscripts. No 
notice is taken of anonymous communication^^ 

[The Editor ur^tly requests correspondents to keep their letters as 
short as possible. The pressure on his space ts so great that it 
is impossible otherwise to ensure the appearance even of com^ 
munications containing interesting and navel facts, \ 

The Gulf- Weed {Sargassum hacciferum) a Means of Migra- 
tion for Fishes and Marine Invertebrates 

Owing to the October number of Nature having been mis- 
laid, I have not had an opportunity until lately of seeing Mrs. 
Merrifield's remarks upon Gulf -weed which appear in vol. xviii. 
p. 708, where the Bermudas are alluded to as a locality where this 
species grows in situ. 

Having during my several visits to those islands of late years 
paid some attention to the Saxgassum and its inhabitants, per- 
haps the few facts I am in possession of may prove interesting to 
botanists, and those who study the geographical distribution of 
marine animals. 

The Bermudas, being situate within tliat someubat circular 
area of the North Atlantic, formed by the currents of the Gulf 
Stream, the North African, and equatorial currents, within which 
exists that vast accumulation of weed known from the time of 
Columbus to the present day as the “ Sargasso Sea,” afford excel- 
lent opportunities for studying the plant in its floating condition, 
and also adherent in its natural state to the reef. Durirg the 
winter months the prevailing gales, which are generally from 
south-east to south-west, bring to the islands large fields, as well 
as isolated patches, of the Gulf -ueed, which prove a great boon 
to Bermudan farmers, who, but for this ocean waif, would often 
be minus manure sufficient to raise their root-crops with. To 
an observer a field of weed coming in from sea presents a 
somewhat variegated surface as regards colour, the major por- 
tion of it being of a dark brown, interspersed with spots and 
patches of light yellow. On closer inspection, these masses of 
floating weed are found to be inhabited by various species of 
])elagic and littoral crustaceans, particularly a small light browm 
crab, having a blotch of white on the carapace. Here and 
there the eye rests on a little pearly-white object, the well- 
known shell of that almost unknown cephaloi)od, Spirula pro- I 
iotypus, of Peron, The pretty purple shell of Janthina com- 
munis is also to be seen, as are the singular forms of those truly 
oceanic acalephs, Valella communis and Physalia pela^ica, which 
occasionally occur in large numbers, as they did during a heavy 
southerly gale on April 16, 1861, when countless myriads were 
literally wrecked upon the shores, together with the shells and 
rafts of lanthinm. About the margins of these floating fields, 
which are of some depth, may be seen various species of fishes, 
most of which have, no doubt, accompanied the fields, and lived 
in them, as game would do in a preserve where food and shelter 
are found. There is one species of fish which, above all others, 
seems to belong to the Sargassum, viz., the Marbled Angler 
{Antannarius marmoratus), which, from its peculiar arm-like 
pectorals, is specially fitted to rest upon the weed. Here it 
makes its wonderful nest amidst the mass, suspended by means 
of those silk-like fibres, which prove amply strong enough to 
support the large bunches of eggs, which hang like grape 
clusters within their orbicular case. These nests are occa- 
'-ipnally to be found, but cannot be considered common ; and 
only a few have been obtained from the weed on the Bermudan 
shore. 

There is hardly a doubt that it is from this fish-preserve in 
mid- Atlantic that those tropical and temi- tropical forms which 
occur incidentally at the Bermudas, Azores, Canaries, Madeira, 
and also on the east coast of America, come, for I have fre- 
quently obtained from these masses of gulf -weed, species which 
arc not recognised as Bermudan, and would probably never have 
visited the island waters unless under the friendly shelter of the 
weed. Moreover, I have observed even in heavy storms that the 
^ never breaks throughout these floating fields, but although 
heaving and swelling to the usual height, remains unruffled just as 
if oil floated on the surface. This absence of disturbance would 
or itself commend the field of weed to the fishes ; but when we 
consider other suitable adjuncts, such as supply of food, and 
shelter from enemies, we cannot fail to realise the excellent 
means of migration which this common possession affords, not 
only to fishes, but to all kinds of those lower invertebrate forms, 


many of which have most certainly been brought to the shores of 
the Bermudas by this means. The isolated patches of weed, 
which follow the course of the Gulf Stream, and become broken 
into lesser fragments, are also accompanied by those tropical and 
semi-tropical fishes which are found almost every summer on the 
coast of Nova Scotia, and even as far north as Newfoundland ; 
and it is evident that without some such agency we could never 
account for the abundance of certain southern pelagic fishes 
which annually occur in our high latitude. 

In regard to the original habitat of S. haccifnum^ as also the 
origin of that vast mass of floating weed which exists in mid- 
Atlantic, and is wholly composed of this species, 1 fear we must 
await further oceanic exploration. Although 1 am well aware 
that it grows in certain places on the Bermuda shores, those 
shores, even if they were w'holly clothed with it, could not supply 
a tithe of the material which forms the vast accumulation of the 
weed existing in the Sargasso Sea. As to the allusion in Mrs. 
Mcrrificld’s paper (quoting Agardh), made concerning the 
S, baccifetum being an inhabitant of the banks of Newround- 
land, and other parts of the coast of north-east America, I can 
safely say that it is wholly unknown on this coast, save occa- 
sional sprays, which are brought north by the Gulf Stream, as 
are the fishes I have before alluded to. 

Halifax, Nova Scotia, January 25 J. Matthew Jones 


The Highest Tide on Record 

In Lyell’s “Principles of Geology,” tenth edition, 1867, 
vol. i. p. 494, occurs a statement, given on the authority of 
Admiral Sir K. Beaufort, to the effect that the tides at Chepstow 
on the Wye sometimes rise to 69 and even to 72 feet, q'he 
statement is familiar to all who have read Lyell’s work. If il 
be correct then this tide of 72 feet at Chepstow is apparently the 
greatest in the world, that in the Bay of Fundy being given as 
70 feet in the extreme. I can find no authority for a tide so 
great as 72 feet at Chepstow other than that above cited. 7 'he 
old ** Bristol Channel Pilot” books of 1821 and 1839 say 
nothing of the matter, as I am informed by Capt. Tizard, K.N., 
and the latest published ** Pilot ” gives 56 feet as the extreme 
rise of tide at Chepstow. There is thus no official knowledge 
of so high a tide as 72 feet, and I can find no published account 
of Admiral Sir F. Beaufort’s observations; Sir C. l.yell refers 
to none such. 

I should be extremely obliged to any reader of Nature who 
can refer me to any certain record of exceptionally high tides at 
Chepstow and confirmation of Sir C. Lyell’s statement. There 
seems to be some uncertainty as to whether the highest tides on 
record occur in the British Islands or not. 

Exeter College, Oxford II. N. Moseley 


The Glacial Period and Geographical Distribution 

Prop. Asa Gray, in his very interesting lecture on the dis- 
tribution of the forest trees of the northern temperate region 
(Nature, vol. xix. p. 327), after pointing out the remarkable 
differences that exist between the forests of the eastern and 
w'cstern sides both of North America and the Old World, sug- 
gc^ts that the great poverty of the European as compared with 
the Japan-Manchurian region in this respect was caused by the 
Mediterranean cutting off the retreat of the flora which then 
occupied Europe, as it retired, at the approach of the glacial 
epoch, before the ice from the north. This explanation derives 
considerable support from some other facts in geographical dis- 
tribution. The most characteristic Alpine and Arctic butterflies 
of the Palacarctic region belong to the three genera, Parnasdus^ 
Chionobas, and Erebja, Of Parnassiusy Dr. Staudinger, in his 
latest catalogue (1S71) enumerates .fourteen Paloearctic species, 
of which three occur in North and Central Europe, ranging as 
far south as the Balkans, but always in or near high lands 
about a dozen occur in temperate Asia, ranging as far east as 
the Amur, and probably as many in North America, where they 
also are truly Alpine butterflies. Of Chionobas one sj)ccies (C. 
aellOy confined to the Alps) occurs in Central Europe, uhilst six 
or seven others range from Lapland over Rusyj'a and Siberia, 
Mongolia, &c., to the Amur, and there arc numerous species 
in Arctic and Alpine North America. Of Enbia there arc forty- 
five Palaearctic species enumerated by Staudinger, and of these 
no less than twenty-five occur in the central Alpine chains of 
Europe. The genus likewise ranges all over temperate Asia, 
going as far south as the Himalayas and Moupin, and in North 
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America is represented by a dozen or more species. Now, 
thongb an Erelna (E. Tyndani$y var.) occurs as far south in 
lEiUrope as the Sierra Nevada, not a single species of any ©f these 
three genera occurs in North Africa, although the Atlas Moun- 
tains would seem eminently well suited for such Alpine insects. 
In this case, then, it seems clear that the same cause— the barrier 
of the Mediterranean— which in the case of the miocene flora 
of Europe prevented any further retreat south, has operated to 
prevent any similar southerly spread amongst the victorious 
iiiv.nlcr-, from the north which pressed on the retiring host. 

With regard to the general similarity in facies and richness 
between the East American and East Asiatic tree-flora, certain 
fact^ ])()inting in the same direction will at once occur to the 
zoologist. Thus the Menopomas of the Ohio and Alleghany have 
their only near relations in the gigantic Steboldias of north-east 
Asia, one species of these occurring in Japan, the other being one 
of Pere David’s discoveries in Moupin. Similarly with the 
gentle Polyodon among-.t ganoids. Only two species of this genus 
are at present known, P. folium^ inhabiting the Mississippi, 
F. gladius the Yang-tse-ldang. The recent discovery of at 
least two species of Scaphi rhynchus in Turkestan makes it 
probable that ere long species of that Americo-Asian genus will 
be found in the Chinese rivers as well. The parallelism in the 
ca>e -'f ihe salamanders is particularly interesting, when one 
remembers the celebrated Andrias Scheuchzeri of the Q^.ningcn 
be(b, and it tends to favour the view that at that time practical 
idenliiy in the forms of animals and plants reigned throughout 
the northern temperate zone. W. A. Forues 

Cambridge, February 14 

F.S.— The reported discovery (Nature, vol. xix. p. 351) of 
a true alligator \\\ the Yang-tse-kiang, will, if confirmed, add a 
still more remarkable case to those mentioned above. 


Leibnitz and the Royal Society 

Prof. Tait and myself ought not to be at issue cm this ques- 
tion. I suppose u'c both want to get at the facts j and, for my 
part, 1 have no more desire to uhitevvasli a foul reputation than 
he can Jiave to blacken a fair one. Where wc differ appears to 
be, as to how far Leibnitz’s reputation can stand the te.st of 
fact-, 'flic question, however, is not whether Leibnitz acted 
disingenuously in respect to (iregory’s series, or any other sub- 
ordinate matter, but whether he was indebted to something of 
Newti.u’s, surreptiticubly imparted to him, for his differential 
calculus. If tlic grounds upon which that charge was made are 
svept away, there is an end of it. But if, on the other hand, 
that not found feasible, and evidence to character becomes a 
factor in the final decision, then it is right to csaminc into tho-se 
subordinate matters. Till then, I, for one, decline to touch 
them. At the .same time let me say that 1 never undertook to 
be I »ail for Leibnitz’s impeccability. All I said or say is, that 
on tJ < published facts 1 believe that J.cibnitz uas led to the 
calculus by his own honest .speculations, and Aad not the means 
of -tcaling from Newton, had he been that way disposed. But 
llieic are so many relative pajiers still unpublished, but publish- 
able, that it is impossible to arrive at a true decision till at lca:>t 
somt* of ihem have been submitted to an authorised tribunal. 

Plot. Tait recommends me to icpeat the fruitless attempt of 
Dr. Slowman. I decline to follow the example of that 
ominously surnamed savant ; for it is contrary to precedent that 
the pursuer should ask the defender to .show his hand ; and I 
am (juilc sure that “ the proiier authorities ” abroad have too 
mucu - ease to take the initiative. So I appeal to the Council 
of tlu* Boyal Society of 1879 (not that of 1712, as Prof. Tait 
gives It), and 1 do so for these two reasons ; — 

1. 1 lie so-called Commcrcium of 1712, which was merely a 
statr-meiit, arriving at no decision on the principal question, 
contained several allegations (apparently inconsistent with 
known facts) which give colour to the charge against Leibnitz ; 
it is then an obvious duty on the part of the Royal Society, who 
were on the occasion represented by the Committee, to give 
the proof, or make the reparation. 

2. I'lie first-published charge against Leibnitz, which w^as 
made by Wallis in 1695, was based on allegations said to have 
been derived from jiapers and letters in the posses.sion of the 
Royal Society ; it is but fair, then, that those papers and letters 
should be publi.shed. 

I therefore once more respectfully urge upon the Royal Society 
to reopen the main question, and publish such of the relative 


papers, &c., in their possession as directly bear upon the original 

^ ^ C. M. INGLEBY 

Athenaeim Club, February 8 

Ear Affection 


The experience of P.” as given in Nature, vol. xix. p. 315, 
IS physiologically interesting, and by no means usual. Before 
attempting an explanation it may be as well to assume that only 
one of “P.’s” ears was affected by the disorder, as by this 
hypothesis we get the greatest possible divergence from the 
healthy state. It would have been easy to ascertain which was 
the faulty organ at the time by requesting a musical friend to 
listen while “P. ’ vocalised the note of the tuning-fork as con- 
veyed to him by each ear separately. The discordant car would 
then have been revealed. 

The fault of hearing must have been due either to some 
mechanical misadjustment of the auditory apparatus, by which a 
wrong sensation was conveyed to the brain, or else to some 
deep-seated brain or nerve lesion, which led to a faulty concep- 
tion of the original sound. Let us consider briefly the first of 
these cases. 

P'rom the exceedingly scanty description of his disorder given 
by “P.” I gather that the discord w as mostly conspicuous w'hen 
the note was high pitched (such as when whistled). Now it 
sometimes happens from paralysis of the* chorda tympani nerve, 
or even from occlusion of the Eustachian tube, that the tension 
of the ear-drum is prctcrnaturally increased. Such affections, 
as aurists well know , frequently intensify to a distressing degree 
the hearing of high pitched notes, whilst they correspondingly 
diminish the sound of the lowxr tones of the chromatic scale. 
This result is probably obtained by the fact that the tense mem- 
brane responds more readily to the rapid vibrations of the higher 
tones than it does to those of a slower rate. We must also 
remember that the power of lessening the tension of the mem- 
brane is in such ca.scs very .ccriousJy impaired, and, as a conse- 
quence, the power of adjustment also. I do not suppose that in 
“P.’s” case there w'as any actual paralysis of the tympanic 
muscles, but it is just possible that there may have been a 
certain degree of misadjustment of the drum of the affected ear 
due to a feeble and imperfect contraction of one or the other of 
the muscles referred to. If the disorder was, as I surmised, ac- 
companied w ith great tenseness of the membrane, the laxator 
tympani would be the faulty muscle. We might, I believe, 
under such circumstances, expect the ear-drum to vibrate dis- 
cordantly in response to a note, for Helmholtz’s experiments 
with stretched strings would suggest that this is feasible w ithin 
certain limits. As a matter of fad this discordance is rare, and 
therein rests the interest of “ P.’s ” case. 

1 can scarcely liclieve that in his case any of the deeper struc- 
tures of tlic car w’cre seriously implicated, otherwise he would 
I hardly have made such a rapid and complete recovery as he did. 

Brighton, February 10 W. Ainslie IIollls 


Your corresi^ondent “P.” (Nature, vol. xi.\. p. 315) desires 
an explanation of the phenomenon of alteration in the pitch of 
sounds, which he has experienced in his own person whilst 
suffering from temporary deafness. Your second correspondent 
on this subject. Dr. Wallich (p. 340), was under my observation 
at the time of his experiencing the same peculiar and comj)aratively 
rare aberration, and 1 was able myself to verify his statements. 

I propose with your permission to give an explanation w hicli 
appears satisfactory to myself, and hope it may be so to your 
correspondent “ P.” 

Persons suffering in this way find that sounds heard by the 
affected ear appear to be sharper or flatter than their true pitch 
as heard by the other ear, and hence a sound may even appear 
double. 

The internal ear, or labyrinth, must be the part affected, and 
in all probability it is the cochlea which is at fault. Now most 
authorities arc agreed that the pitch of a sound is appreciated by 
the coclilca in the following manner. Each tone, or division of 
a tone, has its corresponding portion on the spiral lamina of the 
cochlea, wEich under ordinary circumstances can only be aftccted 
by that tone. So that the sound-w'ave produced by a certain 
tone passes along the keyboard (as it w’cre) of the spiral lamina 
until it reaches its own key, w’hich it strikes or so affects as^ to 
cause an impression to be sent from that portion of the lamina 
to the brain. Hence the appreciation of variation in the pitch 
of sounds. 
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This theory being accepted, for an explanation of the abero- 
tion in question we have only to suppose some slight physi^ 
alteration in the contents of the cochlea, which would cause the 
sound wave to strike or affect the wrong portion of the lamina 
spiralis, and thus a false impression would be carried to the 
i,rain. Urb^n Pritchard 


Now attention is drawn to the above allow me to give another 
experience. 

On two separate occasions while playing the English concertina, 
and more particularly when single notes or simple chords were 
struck, I noticed that each was followed by a loud and distinct 
note an octave lower which appeared to be that of its funda- 
mental tone. The musical tones of the voice of any person 
addressing me, also, had their deeper reverberations in a similar 
manner, these being numerous and of rapid succession ; the con- 
fusion arising was very like that which is heard in a hall unsuit- 
ably constructed for sound. 

The nuisance, for such it amounted to, I was troubled with 
for a couple of days each visitation, the abnormal state of hear- 
ing being peculiar to the left ear only. John IIarmer 

Wick, near Arundel 


I ' Intellect in Brutes 

The following case wdll perhaps interest those who believe 
that the reasoning faculty in man and animals differs in degree 
only, and is essentially the same in kind. Some years ago a 
plumber told me that he had, on several occasions, been called 
in to examine into the cause of leakage of water-pipes under 
the flooring of houses, and had found that the rats had gnawed 
a hole in the leaden pipe to obtain water, and that great numbers 
of them had made it a common drinking-place, as evidenced by 
the quantity of dung lying about. The plumber brought me a 
piece of leaden pipe, about | inch in diameter and 4 inch in thick- 
ness, penetrated iti two places, taken hy himself from a house 
oil llaverstock Hill. There arc the marks of the incisors on the 
lead, as clear as an engraving ; and a few hairs and two or three 
of the rats’ vibriss.e have been pinched into the metal in the act 
of gnawing it. This crucial proof of brute intelligence — a rat 
wdll not drink foul w^ater — interested me so much, that I ven- 
tured to send an account of it to Dr. Chas. Darwin, asking liis 
opinion on the means by which the rats ascertained the presence 
of water in the pipe. To tliis he replied : ‘‘I cannot doubt 
about animals reasoning in a practical fashion. Tlie case of 
rats is very curious. Do not they hear the water tiickJiiig?” 
It may be conceded that this explanation is the most probable, 
and if it be the true one we have an example of an animal 
rising his senses to obtain the data for a process of reasoning, 
leading to conclusions about w hich he is sr) certain that he will 
go to the trouble of cutting through a considerable thickness of 
lead. Obviously man could do uo more under the same con- 
ditions. Arthur Nicols 


OUR ASTRONOMICAL COLUMN 
The Companion of Al(;ol. — There are grounds for 
suspecting that the light of the small star about 80" distant 
from Algol in the S.P. quadrant is also variable. 
Schrdter in his letter to Bode, wherein he first drew 
attention to this object, mentions that he detected it with 
a 7-fect pflector on October 12, 1787, and although small 
it was distinctly seen. Soon afterwards he estimated its 
distance from Algol at i' 30". On April 9, 1788, the star 
was not to be found, and he therefore concluded that it 
must be variable. In 1792, when he was in possession of 
■ a 13-feet reflector, which he describes as the most power- 
ful instrument then available in Germany, he re-examined 
the vicinity of Algol, and on March 9 saw the companion 
much brighter than before, and compares its distinctness 
m the larger telescope with its faintness in the smaller 
one with which he had discovered it. But on April 5, in 
a sUte of atmosphere at least as favourable as on March 9, 
with the same instrument and magnifying power, not the 
slightest trace of the companion could be perceived ; on 
increasing the power to 370, with the utmost straining of 
the eye, the faintest glimmering was now and then sus- 
pected in its position. Schrdter then, in this second com- 


munication to Bode, expresses himself more confidently 
as to the variability of the small star. 

In the early part of the year 1874 the writer of these 
lines made several ineffectual attempts to observe the 
companion, using various powers on a 7-inch refractor ; 
though the skies were favourable enough, nothing could 
be glimpsed in its place. It was not therefore without 
surprise that upon re-examining the vicinity under similar 
conditions on September 9 of the same year, the com- 
panion was caught at once, and seen with great distinct* 
ness. It was measured with Mr. J. G. Barclay’s lO-inch 
refractor at Leyton, by Mr. Talmage, on October 2 fol- 
lowing, when the angle was found to be I94°‘4and the 
distance 79" *02 ; the magnitude was estimated 11*12. An 
observation by Smyth in 1835 is recorded, but his distance 
is much too small ; it is not stated whether he found the 
companion himself or whether his knowledge of its exist- 
ence was due to Schrdter’s communications to Bode. It 
does not occur amongst the objects in the Bedford 
Cycle,” which were re-measured by Secchi. 

While upon the subject of variable stars we may just 
mention that i Andromedae, to which attention is directed 
in the last number of the Monthly Notices of the Royal 
Astronomical Society as “a new variable star,” is no 
novelty : we referred to the star as almost certainly 
entitled to insertion in the catalogues of such objects, four 
years since (Nature, vol. xi. p. 308). 

‘^A MISSING Star.” — From a letter addressed by Prof. 
C. II. F. Peters, Director of the Observatory, Clinton, 
New York, to the Superintendent of the Naval Observa 
lory, Washington, which Admiral Rodgers has communi- 
cated to the Astronomischc Nachrichten (No. 2240), it 
appears that he has strangely misinterpreted a note with 
the above heading, which was lately printed in this 
column. We referred to an object observed at Wash- 
ington, with Hy^cia in 1850, and afterwards sought for at 
that observatory and elsewhere on the assumption that it 
might possibly have been a trans-Neptunian planet, and 
in view of the failure of a careful search on this hypothesis, 
we remarked : ‘^thc only likely explanation appears to be 
lliat there was a variable star in this position, and that 
the observations in right ascension were affected with 
greater error than might be expected, considering that 
on two of the days of observation several comparisons 
were made.” Prof. Peters, however, explains the diffi- 
culty by referring several transits to the first instead of to 
the second wire of the movable plate of the micrometer 
employed, in which case the star is identified with 
Lalande 36613, and Prof. Hall has found, on examining 
the original observing-books, that Mr. P'erguson had 
altered several correct observations to correspond with 
erroneous ones, and Admiral Rodgers accepts the expla- 
nation as satisfactory. But Prof. Peters is alarmed about 
the matter now that NATURE stirs it up again,” and 
writes to the Superintendent of the Washington Obser- 
vatory *‘in order that nobody thereby might be in- 
duced to sjiend months and years upon a renewed 
search,” and to “stop any further perpetuation of 
the credence, tliat a trans-Neptunian planet is re- 
vealed by the Washington Observations.” It will 
be seen that our suggestion was that a variable star 
might exist in the observed position, and was in no way 
connected with a renewed search for a trans-Neptunian 
planet. Prof. Peters must entertain rather odd notions 
as to the probable knowledge of his astronomical con- 
freres respecting the contents of the ecliptical region of 
the sky, if he believes that any one would be induced, by 
remarks that we might offer, to undertake in these days a 
search for, a distant planet close to the ecliptic amongst 
stars of the ninth magnitude ! 

Comet 1871 V.— Dr. B. A. Gould, with his usual 
energy, has secured an excellent series of post-perihelion 
places of the comet discovered by Dr. Tempel on 
November 3, 1871, which in a fortnight’s time sank below 
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the Ewopean horiton. The discussion of these observa- 
tions in conjunction with those made in the northern 
hemisphere, will lead to a much more precise knowledge 
oC the orbit than we hare at present. 

Olbers’ Comet of 1815.— In a recent note upon this 
comet it should have been stated that, acting upon the 
wish expressed by Gibers at the time, Triesnecker printed 
his observed differences of right ascension and declina- 
tion between the comet and comparison-stars in Zeitschrift 
fur Astronomie^ voL ii. The Vienna observations, there- 
fore, admit of a new reduction, in addition to those pre- 
viously named. 


DIURNAL OSCILLATIONS OF THE ' 
BAROMETER 

I N the Meteorological Notes” which appeared in 
Nature, vol. xviii. p. 198,' some interesting results 
are referred to, which show marked differences in the 
diurnal variations of the barometer at places quite near * 
to each other, as Greenwich, Kew, Oxford. It is remarked 
especially that the forenoon maximum in the months of 
May to July occurs near 9 a.m. at Greenwich, and near 
8 A.M. at Kew, while at Falmouth and Valentia it is 
delayed to ii a.m., or noon, and occurs in June as late as 
2 P.M. at Helder. 

Having made several investigations relatively to these 
questions (which I have not been able to publish as yet 
in detail), 1 think it may not be without advantage to give 
at present conclusions relating to the results above 
noticed. 

It is obvious that it is of the highest importance with 
relation to the research as to the cause or causes of the 
remarkable semi-diurnal oscillations of the barometer, 
that we should have only real variations of atmospheric 
pressure to deal with, and not instnimental irregularities ; 
and that, if there is any part of the mean diurnal varia- 
tions which is due to local causes, we should be able to 
separate that part from any other which may be due to 
general or cosmic causes. 

When it is remembered that the range of the mean 
diurnal variation with us is from two to three hundredths 
of an inch of mercury, and that the epochs of maximum 
or minimum may be shifted an hour by a difference of 
one or two thousandths of an inch, it will be seen how 
essential it is that the instruments, the observations, and 
the corrections shall be the best, in order to be sure that 
we have real variations of atmospheric pressure before 
us. 

In order to obtain the best possible results, my investi- 
gations have been limited to observations made in first- 
class observatories with standard instruments. From 
observations made during several years at Makerstoun, 
Dublin, Greenwich, and Brussels, I have sought by the 
harmonic analysis the functions of sines which represent 
them most accurately. I give here the equations for the 
means of the three months in question — May, June, and 
July. The variation, 7/, is in ten-thousandths of an inch 
of mercury ; the origin for each of the four stations M, D, 
G, and B, is mean midnight {B — o) : — 

M, z/ = 56 sin + 355°) + 68 sin (2^ + 143") -f- st sin (3# + 171®) 

D, V — 51 sin + 358°) + 72 sin (2^ -H 144''’) + 25 mh ^ 3^ + 153^) 

G, w = <>3 sin (* -i- 346'') 4- 88 sin (a* + 143 ) { 25 s.n (3^ -f 154°) 

B, » = 43 «n (« + 354°) + 92 (as + i4o'-) -f 24 s.n (3^ + jjoP) 

The terms on the right of each equation represent the 
oscillations, whose superposition completes the whole 
diurnal variation. We find — 

From the ist term that the epochs of the maximum 
and minimum were the same within a few minutes at 
M, D, and B (as shown by the arguments 355°, 358°, and 
354®), differing at Greenwich from the others by about 
40m. 

From the 2nd term, that of the semi-diurnal oscillation, 
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that the epochs were the same at all the stations within a 
tew minutes. 

term, that they agreed at D and G and at 
M and B, those for the former being about 23m. different 
from those for the latter. 


When we conllder the coefficients of the different terms, 
wmch represent half the ranges of the oscillations, slight 
differences are found for the ist and 3rd terms; for the 
2nd the r^iug^e diminishes regularly as the latitude 
increases at the rate of 0*00101 inch for each degree of 
latitude. 


The exact agreement in the epochs of maxima and 
minima and the regularity of the variation of range with 
latitude in the semi-diurnal oscillation show that this oscil- 
lation obeys a general law. Dr. Lamont has supposed that 
the 1st term, or single oscillation, is due to variation of 
temperature ; this, I believe, is not the case. A^^en we 
compare the terms for different seasons of the year, we 
find that for the same place the epochs of maximum and 
minimum may vary twelve hours in the single oscillation, 
while the epochs deduced from the same term for the 
temperature variations do not differ one hour. Not only 
so, I have found on the South Indian Ghats that the 
epochs deduced from the ist term of the barometric 
equations vary seven hours in ascending 6,000 feet 
while those shown by the 2nd term are absolutely 
constant. 

For all these reasons I conclude that the semi-diurnal 
oscillation of the atmospheric pressure is due to a cosmic 
cause, independent of local influences, while the single 
diurnal oscillation shows that part of the solar action 
which is modified by atmospheric conditions yet to be 
determined. The results for the four stations just given 
are a few Jinks in a Jong chain of facts which tend to 
prove that the semi-diurnal oscillation of the barometer 
is due to an action of the sun, which is repeated equally, 
twice in each day, like the solar oceanic tide. 

It will be seen, I think, from the results obtained from 
the Brussels, Greenwich, Dublin, and Makerstoun obser- 
vations that the differences noticed at the beginning of this 
article cannot be allowed to enter as data into the domain 
of meteorology without much greater study of all the cir- 
cumstances on which they depend. The facts of atmo- 
spheric variations are very difficult of explanation, but if 
we begin to admit results which may be purely instru- 
mental among these facts explanation will become 
impossible. 

It is a fact that the true temperature of the mercurial 
columns has not always been obtained, and when we have 
to discuss observations with self -registering instruments, 
many sources of error, including those of temperature on 
the apparatus itself, have to be cared for.* At stations 
near the sea, such as Helder, Valentia, and Falmouth, we 
have also to remember that in the varying height of the 
partial base of the atmosphere, through the solar oceanic 
tide, there is a real cause of diurnal barometric oscilla- 
tion whose amount and epochs should be ascertained 
and deducted before exact comparisons can be made 
with observations inland. At the same time I would 
remark that of the stations here considered Dublin ig 
near the sea, while the others are more or less distant 
from it. J OHN Allan Broun 


MAROCCO AND THE ATLAS ^ 

T he expedition of which an account is given in this 
most interesting volume was undertaken by Sir 
Joseph Hooker and Mr. Ball in the spring of 1871, 
and lasted a little over two months. Many causes com- 

* The observations Jiere studied at the four observatories are all made by 
the eye. « t 

» “Journal of a Tour in Marocco and the Great Atlas. By Joseph 
Dalton Hooker, K.C.S.I., C.B., Pres. R.S.. Director^of the Royal Gardens^ 
Kew; and John Ball, F.K.S., M.R.I.A. With an Appendix^ including a 
sketch of the Geology of Marocco, by George Maw, F.L.S. (London r 
Macmillan and Co., 1878.) 
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i ined to hinder the publication of this journal until now, 
ut the delay will, we feel sure, not in the least detract 
from either the novelty or value of its contents. 

The coast-line of the territory of Itfarocco extends 
fi-om the frontier line of Algeria on the Mediterranean, 
along through the Straits of Gibraltar to the Atlantic 
Ocean, nearly opposite to the Canary Islands. In- 
land it would seem to have no absolutely well-defined 
boundary-line except towards Algeria, but it is supposed 
to stretch far into the Great Desert on the southern side 
of the Great Atlas range. Of this great region, possibly 
as large in extent as Spain, and the chief ports of which 
are within a few days’ steaming of Southampton, almost 
nothing, if we except the 'mere coast-line, is known ; and 
a journey across the dark continent itself seems easier of 
accomplishment than one to the town of Tarudant, in the 
southern valley of the Great Atlas. 

The distance from Gibraltar to Tangiers is scarcely 
thirty-five miles. The five peaks of the Beni Hassan are 
seen from the Rock, yet we have no records of their having 
been investigated, and when the authors earnestly desired 
Sir John Drummond Hay, the British Minister Pleiiipo- 



that are gradually contracted to the thickness of whip- 
cord, are beset with pellucid ruby-tipped glands, and 
present a peculiarity that appears to be unique in the 
vegetable kingdom. Any one who has remarked the 
growth of ferns must have seen that in the young state 
the leaves are rolled or curled inwards, so that in the 
process of unfolding the face or upper side of the leaf, 
which was at first concealed, is gradually opened and 
turned to the light. A similar process occurs in many 
other plants ; but in Drosophyllum alone, so far as we 
know, the young leaf is rolled or curled the reverse way, 
so that the upper side of the leaf is that turned outwards. 

It appears to grow in many parts of Southern Portugal ; 
reappears on the north side of the Straits of Gibraltar 
near Tarifa and Algeciras, and on the southern side 
about Cape Spartel and on the hills above Tetuan, where 
it commands a view of the opening of the Mediterranean, 
but extends no farther eastward." 

Tetuan was visited from Tangiers. The season (April 
10) was scarcely far enough advanced for the flowering of 
many of the sea-side plants, “ but there was more than 
enough to rejoice the heart of a botanist, especially one 
escaping from the ghastly spring season of the 
north, where, when the days grow longer, they 
become only the more dreary, and where the 
bitter east winds parch and blast the young 
leaves and blossoms that are tempted to unfold 
themselves to their own destroying by the 
mildness of the winter' weather.^^ At Tetuan, 
Beni Hosmar was ascended. It was about 
3,000 feet high, and had not been ascended 
by any European since Barker Webb’s time. 
The season was still too little advanced, and 
the botanist who will follow the travellers’ 
footsteps about the beginning of June is pro- 
f mised a much richer harvest. Ceuta, about 
thirty miles from Tetuan, was next visited, 
and in order to catch the steamer to Mo- 
gador, our authors had to cross over to Gib- 
raltar, from whence they again departed on 
April 20, in the VhitSy landing for a brief 
moment at Casa Blanca. They were in the 
port of Mogador on the 26th. 

Arrangements were soon made, through the 
goodness of the late Consul Carstensen, for 
the excursion to the Great Atlas. Mules were 
bought, the question of costume was decided, 
the interpreter of the Consulate, Abraham by 
name, was lent for the trip. The necessary 
escort consisted of four soldiers under the 


Argan Trees. Command of a Captain. The necessary dinner 

at the Governor’s was eaten, and about 


tentiary in Marocco, to assist them in exploring their re- 
cesses, he was reluctantly obliged to pronounce against 
the feasibility of any such excursion, and even when they 
started for a short excursion to Cape Spartel it was con- 
sidered prudent to give them an escort of two soldiers. 

With this excursion the botanical interest of this journal 
begins. Plants of many sorts were seen and collected. 
Where a little slender stream ran through some damp 
meadows they were charmed by the delicate tint of a pale 
blue daisy that enamelled the green turf. It was merely 
a variety of the little annual daisy {Beilis annua) so 
common in many parts of Southern Europe ; but the blue 
tint does not seem to have been noticed elsewhere. The 
botanical district to which this northern corner of Ma- 
rocco belongs has been called that of the cistus and 
heath. One very interesting plant to be often seen living 
in the Botanical Gardens of Kew and Dublin is thus 
-described 

^^ The most singular of these is the Drosophyllum 
iusitanicumt a plant of the sun-dew tribe, whose branched 
-stem bears several large yellow flowers. The numerous 
-slender strap-shaped root-leaves, nearly a foot in length. 


7 A.M. on the morning of April 29 the cavalcade took 
its departure from Mogador for Marocco. Instead of 
following the direct road, a detour nearly at right angles 
was made, to enable the botanists to gain a fuller acquaint- 
ance with the great Argan Forest. Their course was first 
through a sandy soil, but as it rose and receded a little 
from the coast, the tertiary calcareous rock that underlies 
the sand cropped out here and there, and the first Argan 
trees appeared. 

‘'As we advanced, the trees grew larger and nearer 
together, and as we approached our intended halt, at a 
place called Douar Arifi, they formed a continuous 
forest. 

“The Argan tree is in many respects the most remark- 
able plant of South Marocco ; and it attracts the more 
attention as it is the only tree that commonly attains a 
large size, and forms a conspicuous feature of the land- 
scape in the low country near the coast. In structure and 
properties it is nearly allied to the tropical genus Sider* 
oxylon (Iron-wood) ; but there is enough of general re* 
semblance, both in its mode of growth and its economic 
uses, to the familiar olive tree of the Mediterranean 
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region to make it the local representative of that plant. 
Its home is the sub-littoral zone of South-western Marocco, 
where it is common between the rivers Tensift and Sous. 
A few scattered trees only are said to be found north of 
the Tensift ; but it seems to be not infrequent in the hilly 
district between the Sous and the river of Oued Noun, 
making the total length of its area about 200 miles. 
Extenmng from near the coast for a distance of thirty 
or forty miles inland, it is absolutely unknown elsewhere 
in the world. The trunk always divides at a height of 
eight or ten feet from the ground, and sends out numerous 
spreading, nearly horizontal branches. The growth is 
apparently very slow, and the trees that attain a girth of 
twelve to fifteen feet are probably of great antiquity. 
The minor branches and young shoots are beset with stiff 
thick spines, and the leaves arc like those of the olive in 
shape, but of a fuller green, somewhat paler on the under 
side. Unlike the olive, the wood is of extreme hardness, 
and seemingly indestructible by insects, as we saw no 
example of a hollow trunk. The fruit, much like a large 
olive m appearance, but varying much in size and shape, 
is greedily devoured by goats, sheep, camels, and cows, 
but refused by horses and mules ; its hard kernel furnishes 
the oil which replaces that of the olive in the cookery of 
South Marocco, and is so unpleasant to the unaccustomed 
palate of Europeans. The annexed cut, showing an aver- 
age Argan, about twenty-five feet in height, and covering 
a space of sixty or seventy feet in diameter, with another, 
where goats are seen feeding on the fruit, exhibits a 
scene which at first much amused us, as we had not been 
accustomed to consider the goat as an arboreal quadruped. 
Owing to the spreading habit of the branches, which in 
the older trees approach very near to the ground, no 
young seedlings are seen where the trees are near together, 
and but little vegetation, excepting small annuals; but 
in open places, and on the outer skirts of the forest, there 
grows in abundance a peculiar species of Thyme {T, 
Broussofmetii)^ with broadly ovate leaves and bracts that 
are coloured red or purple, and the characteristic strong 
scent of that tribe. It is interesting to the botanist as an 
endemic species, occupying almost exactly the same geo- 
graphical area as the Argan. As we afterwards found, 
it is replaced in the interior of the country by an allied, 
but quite distinct, species. Its penetrating odour seems 
to be noxious to moths, as the dried twigs and leaves are 
much used in Mogador, and found effectual for the pre- 
servation of woollen stuffs.” 

Stopping at Shedma, Ain Oumast, Sheshaoua, Misra 
ben Kara, Marocco was at last in view. From whatever 
side it be approached, this city presents an imposing 
appearance. The western side presented an outline 
about a mile and a half in length. Massive walls some 
thirty feet in height, with sc^uare towers at intervals of 
about 170 yards, completely inclose it, and on two sides 
at least it is girdled by a wide belt of gardens in which 
the date palm, the olive, and fig, are conspicuous objects. 
We must refer the reader to the volume for an account of 
the sojourn in Marocco. Some difficulties with the 
Governor w’ere got over by the quiet determination of 
Sir Joseph Hooker, whose knowledge of the Oriental 
character acquired in Asia here stood him in good 
service. 

The outline of the Great Atlas range was quite visible 
from the terraced roof of the house in Marocco occu- 
pied by the travellers, though owing to the prevalence 
of clouds they failed to secure a satisfactory sketch of 
these. Through the kindness of Sir J. D. Hay, they are, 
however, enabled to insert a copy of a drawing made in 
1829 by Mr. William Prinsep, the correctness of which 
they endorse. On May 8 Marocco was left for the moun- 
tains. The cavalcade was a large one, consisting of 
thirty-seven souls and thirty-three horses and mules. 
The baggage formed a good load for nine mules. The 
route lay south-east, but the upward slope became hardly 


perceptible, when before sunset they were compelled to 
stop for the night at the house of the Kaid of Mesfioua, 
at an elevation of about ^400 feet over the sea. The 
next morning diey were off pretty early, and soon began 
to ascend, often riding along hollow ways between high 
banks or lofty hedges formed of tangled shrubs and 
climbing plants, in which were mingled some familiar 
forms with several altogether new. 

" The date-palm had disappeared soon after we entered 
the hills ; here, and elsewhere on our route, it seems to 
be confined to the lower region, rarely attaining the level 
of 3,000 feet above the sea. Its place was here supplied 
by the palmetto {Chamarops humilts), which seldom 
forms a trunk, perhaps because it is not allowed to attain 
a sufficient age. As we advanced, the vegetation con- 
stantly offered a more varied and attractive aspect ; and 
one of our first prizes was a new species of thyme 
{Thymus maroccanus^ Ball), somewhat like the species of 
the Argan zone, but with oblong leaves and uncoloured 
bracts. Of comparatively familiar forms there were 
Cistus monspeliensis and C, polymorphus^ the first species 
of that genus that we had seen in South Marocco, the 
pretty little Cleonia lusiianica^ with many other Labiatae. 
Of plants new to our eyes by far the most interesting was 
the curious Poly gala balansa. To those who know only 
the milkworts of Europe and North America it must seem 
strange to hear of a large shrubby Polygala, with 
branches that end in a sharp point, few small leaves, so 
quickly deciduous that it generally appears quite leafless,, 
and large flowers of a showy purple-red colour. In truths 
although there is great variety of form in this large genus, 
the species which is common throughout the lower valleys 
of the Great Atlas is very distinct from all its congeners. 
In Arabia and South Africa there are some species form- 
ing dwarf bushes with spincscent branches, but in other 
respects very different. When full grown this is six or 
eight feet in height ; and the round, green, almost leafless 
stems give it, when the flowers are absent, much the 
appearance of Spartium jimccum, the large broom of 
Southern Europe. 

After riding some way up a rather steep stony track, 
wc reached a grove of very fine olive trees, and our escort 
came to a halt. We had reached Tasseremout. For 
some time we had seen a large pile of solid masonry which 
crowned the hill immediately above the olive grove. This 
seemed to deserve a visit ; but, on the other hand, the 
attractions of the surrounding vegetation were irresistible 
to botanists. The matter was settled by Hooker pro- 
ceeding to visit the castle with the Kaid, while Ball 
botanised, and Maw secured living specimens of some of 
the more interesting plants.” 

The castle of Tasseremout is one out of a large number 
of similar buildings standing on the northern outworks of 
the Great Atlas chain that will afford interesting matter 
for inquiry to future travellers when the country becomes 
more accessible, and the lessened jealousy of the natives 
will make a thorough examination of them less impossible 
than it would be at present. The natives vaguely attribute 
their construction to Christians or Romans, the same word 
conveying either meaning; but the Jews often explain 
this to mean Portuguese. The general character of these 
buildings, as far as our information goes, is tolerably 
uniform. The walls are of great thickness and built of 
rough hewn stone : the arches are always rounded and 
the lower chambers vaulted; and they are evidently 
places of defence. There is little reason to believe that 
the Portuguese, who held at one time or other most of the 
Atlantic coast of Marocco, ever established a firm footing 
inland, and still less that they had such a hold on South 
Marocco as would be implied by the erection of a chain 
of forts along the foot of the Atlas. On the other hand, 
the history of Mauritania during the long period of the 
decline of Rome, and preceding the Saracen conquest, is an 
almost complete blank, save for a few apocryphal stories. 
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It is certain that the lower country was once completely less j but in some directions a thin haze obscured the 
subject to Roman power and Roman institutions, and it details of the vast panorama. Our first glance was inevi« 
remains to be ascertained how far an organised government tably directed towards the unknown region to the south, 
survived the weakening of the central authority. That and there, at a distance of fifty or sixty miles, rose the 
the independent tribes of the Atlas may have been incon- range of Anti-Atlas, showing a wavy outline, with rounded 
venient neighbours to the half-Romanised inhabitants of summits, and no apparent deep depression, rising, as we 
the plain is more than probable, and that the forts should estimated, to a height of from 9,000 to xo,ooo feet above 
have been erected to hold the former in check seems the the sea. The highest portion within our range of view, 
most likely conjecture as to their origin. Excavation, and the only part with a somewhat rugged outline, bore 
whenever that may be practicable, will scarcely fail to tell a few degrees west of due south, and corresponded in 
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something of the original occupants of these buildings, 
and to diminish our ignorance of a dark period of past 
history. 

At sunrise on April 10 (a misprint for May 10) the ther- 
mometer stood at 60®, and the travellers were in the best 
of spirits for undertaking the work that seemed ready cut 


position \rith the Djebel Aoulouse of the French map. 
A somewhat darker shade traceable at some places on 
the flanks of this dimly seen range, possibly indicated 
the existence of forests, or at least of shrubs covering the 
slopes. 

When the first impulse of curiosity was partially satis- 


out for them. They would explore the fine valley that fied, we began to take more careful note of our position, 
led directly from their camp station to the heart of the and to study in detail a view which had been so long 
CTeat mountain chain, up until they reached the snow ; denied to us. The first fact that struck us, was that the 
but here comes the exciting portion of the narrative, and peak on which we stood lies a considerable way north 
the record of how their progress was checked, how they ojf the watershed. The axis of the main chain, which 
were forced to return, what troubles they had with their here subsides into undulating masses from 2,000 to 3,000 
escort, how they camped in Ait Mesan Valley, and how feet lower than Djebel Tezah, lay between us and the cen- 
tral portion of the Sous valley, and, even if the 
prevailing haze over the lower districts had not 
~~ veiled the details, would probably have cut off 

■ V ^ the course of the stream and the rich tracts 
I are said to fringe its banks. The higher 

^ strata of the atmosphere, above the level of 

about 7,000 feet, were, however, delightfully 
clear towards the east and west, and every 
feature of whatever portion of the main chain 
lay within our range was easily traced even at 
distances of thirty or forty miles. An extra- 
ordinary change had occurred during the three 
days since we had viewed the chain from 
Sektana, covered in deep snow down to the 
f level of about 7,000 feet, and showing only a 
few crests of precipitous rock here and there 
protruding. The white mantle had now com- 
pletely disappeared, and only long streaks of 
snow filling the depressions of the surface now 
seamed the flanks of the higher mountains, 
leaving the summit ridges everywhere bare. 
During the ascent of the northern face of the 
mountain, we had kept close to one of these 
long and comparatively narrow snow-slopes 
that extended through a vertical zone of over 
2,000 feet, with a breadth of some 300 to 400 
i-urtat las ertmout. feet, and we now saw a still longer and wider 

. strip of the same character, filling a shallow 

from thence they stole up into the snowy regions must be trough below us, on the east face of the peak. Near to 
read in the journal ; no abstracts would do the narrative the summit, and on the ridges leading to it, not a trace 
justice. On the highest summit reached a snow-storm of snow was to be seen, even in the crevices of the rocks, 
was encountered, and the cold was intense ; a thermo- where it would find partial shelter from the sun. 
meter carried in the pocket marked 25° F., and the height ‘‘We now proceeded to survey the field of view, in 
Tagherot Pass was determined to be about 1 1,484 order, if possible, to fix the positions of any conspicuous 
tect above the sea. The snow continuing, all further summits. Looking due west, nothing approaching our 
advance was impossible, and they descended again into level lay between us and the dim horizon. A succession 
the valley, to the Plateau of Sektana, from whence there of projecting spurs of the Atlas, dividing as many succes- 
TOs "a glorious view of the Atlas, which was sketched by sive valleys, subsided into the plain ; the most prominent, 
Mr. Ball, Amsmiz was reached about May 19 j the posi- and that extending farthest from the main chain, being 
Uoii of the town reminded them of some of the villages in the mountain above Seksaoua. Turning the eye a little 
Piedmont that stand at the openings of some of the in- to the left, about west by south, we saw crowded together 
tenor valleys of the Alps, or still more of similar places many of the higher summits of the western portion of the 
on the Apennines of Central and Southern Italy ; and main range, which was here seen foreshortened, so that it 
from It they reached the poor village of Imintelli, where was impossible to judge of their true relative position, 
tn^ sojourned for two days. From Imintelli a desperate The highest of these, seamed with snow, we judged to be 
ana rortunatelj^uccessful attempt was made to climb to about twenty-five miles distant, and higher than Djebel 

<1 Djebel Tezah. Tezah by 600 or 800 feet. In nearly the same dir^tion, 

• • reached the summit about 2 P.M., and was re- but only about ten miles distant, was a rugged projecting 

loined by Ball nearly half an hour later. Excepting some peak, rising some 300 feet above our level, and very many 
light fleecy cumuli floating over the low country to the more of somewhat lower elevation were discernible in the 
north, at a lower level than the eye, the sky was cloud- space between us and the more distant points. Between 
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5 .W., and S.S.E., the range of Anti-Atlas, rising behind 
the broad Sous valley, bounded the horizon. 

At our feet, and cutting off from view the course of 
the river Sous, the mountain mass that here forms the axis 
of the main chain presented the appearance of a troubled 
sea of a light ferruginous colour, declining gradually in 
olevation from W. to E. At a distance of about eight 
miles E.S.E. of Djebel Tezah it sinks to an estimated 
•height of little over 7,000 feet, at the head of the main 
branch of the Oued Nfys, and offers the only apparently 
easy pass over the main chain which we had yet seen.* 
The rocky sunburnt flanks of the mountains were dotted 
with trees of dark foliage, doubtless some form of the 
•evergreen oak, up to a height of about 8,000 feet above 
the sea, for the most part solitary, sometimes in clumps, 
but nowhere forming a continuous forest. The numerous 
feeders of the Oued Nfys had cut deep ravines in the 
flanks of the mountains, and were lost to sight, except 
vhere gleams of silver light shot upwards from the deeper 
valleys amid the walnut trees that fringed their banks. 
Numerous hamlets were seen, some perched upon project- 
ing ridges, some lying in hollows and girdled with a belt 
of emerald-green crops. 

“ It was impossible not to speculate on the condition of 
these primitive mountaineers, who have since the dawn 
of history preserved their independence. Leo Africanus, 
speaking of the very district now overlooked by us, which 
he calls Guzula, says that the people were in his day 
molested by the predatory Arabs and by ‘the lord of 
Marocco but they successfully resisted all encroachments, 
and no attempt is now made to assert the Sultan’s autho- 
rity among them, or to enforce tribute. Something they 
have doubtless gained in material, and still more in moral, 
welfare by stubborn resistance to alien rule; but the pros- 
perity that is sometimes attained by tribes subject to the 
semi-feudal rule of chiefs, and among whom intestine 
feuds are rooted in immemorial tradition, is usually short- 
lived. 

“Our hope of getting further knowledge ’as to the 
eastern extremity of the Sous valley, and the orographic 
relations between the Atlas and Anti-Atlas ranges was 
not to be satisfied. Djebel Tezah, as we found, stands some 
way north of the axis of the chain, while the great mass 
that rose over against us between E.N.E. and E.S.E., 
extending to the head of the Ait Mesan valley, sends out 
massive buttresses to the south, and by these our view of 
Anti-Atlas was cut off to the S.E. On one of these 
western projecting buttresses we could distinguish a large 
village belonging to the district of Tifinout, and standing 
at an elevation of nearly 7,000 feet. Turning our eyes to 
the north of true east, many of the higher summits of the 
chain were seen rising above the intervening ranges, the 
most distant probably belonging to the Glaoui group, east 
of Tasseremout. Once more we came to the conclusion 
that throughout the portion of the Great Atlas chain 
visible from the city of Marocco, between the easternmost 
feeders of the Oued Tensift and those of the Oued Nfys, 
there are no prominent peaks notably surpassing the 
average level. Many of them must surpass the limit of 
1 3,000 feet above the sea, but it is not likely that any one 
attains the level of 13,500 feet. The last object that at- 
tracted our attention in the panorama, in a direction 
about east by north, was an isolated mass, forming a bold 
promontory on the northern side of the chain, of which a 
rough outline is here given. 

“ When the engrossing interest of the distant view had 
so far subsided as to let us pay attention to nearer objects, 
we were struck by the unexpected appearance of consider- 
able remains of dwellings on a platform of level ground, 
only a few feet below the actual summit of the mountain. 
About a dozen rude stone dwellings, all in a ruinous con- 

* This is apparently the pass spoken of by Leo Africanus as leading from 
near ImizmizifAmsmis?) to the region of Guzula (the northern branch of the 
Sous valley). He says it is called Burris, that word meaning downy, because 
snow frequently falls there.—See “ Ramusio/' >ol. i. p. 17, B. 


dition, with chambers sunk a couple of feet below the 
level of the ground, and the roofs fallen in, had at some 
former period been here erected ; but we saw no traces of 
recent occupation. It seemed most probable that they 
were intended ^s shelter for herdsmen, who had driven 
their flocks in summer to this lofty station. 

“ As we lingered on the topmost point of the mountain, 
the intense silence of the scene was broken by the distant 
scream of a large grey eagle that soared over our heads, 
and then sailed away southward over the Sous valley, 
making the deep stillness still more sensible than before.” 

No wonder that after the excitement of such a day, 
which only ended when their quarters were reached at 
half-past eight at night, the travellers let their collections 
rest m the collecting boxes and portfolios for the night, 
and after supper fell themselves to sleep. 

Wars among the native tribes at last drove our authors 
to the necessity of returning to Mogador, passing through 
the wonderfully singular defile of Am Tarsil, which is 
like a trench some thirty to fifty feet wide and the same 
deep, running for a length of nearly three miles. Four 
days were spent on the occasion of the second visit to 
Mogador, and Sir Joseph Hooker reached London with 
his collections in safety on June 21. 

Having in this notice exceeded the space at our dis- 
posal, we can only quite incidentally allude to the very 
valuable appendices to this volume, which treat of the 
geography, geology, and flora of the districts visited. 

Since we some years ago closed the pages of “ Pal- 
grave’s Personal Narrative of a Year’s Journey through 
Central and Eastern Arabia,” we have not perused a more 
delightful or instructive book of travels than this account 
of a tour in Marocco. From the well-known acquire- 
ments and great experience of the authors we expected 
much, and we have not been disappointed. The journal is, 
without doubt, especially pleasant reading to a botanist, 
but the geographer will find in it much to interest him, 
the politician will find in the description of the state of 
things now existing in such a country material for some 
serious thought, while the literary taste of every readei 
will be gratified by the excellent manner in which the 
narrative is written. 


REORGANISATION OF THE AMERICAN 
SURVEYS 

A ll well-wishers of the progress of geographical and 
geological research will welcome the intelligence 
that in the official estimates for the present year just pre- 
sented to Congress the complete remodelling of the 
surveys carried on by the United States has been recom- 
mended to be immediately undertaken. The Report 
recently made by the National Academy of Sciences, to 
which attention was lately called in these pages (Naturf, 
vol. xix. p. 213), seems to have been adopted simpliciter. 
The Engineer Department is henceforth to be charged 
with no surveys save such as may be required for militarj- 
purposes. The surveys of mensuration are to be placed 
under one organisation, and a new Geological Survey of 
the United States is to be instituted. Of course the 
changes are at present only recommended for adoption 
by the Committee on Appropriations, and there may be a 
struggle over some of the proposals. We hear indeed 
that the Engineers are leaving no point in their defence 
unguarded and are preparing for what is called a “ heavy 
fight.” For their own sakes as well as for the cause of 
scientific progress we cannot wish them success. 

They object to the constitution of the Academy’s Com- 
mittee on the ground that only one of the members of it 
knows anything practically of surveying. And this obj^- 
tion will no doubt be urged with force and persistence in the 
debates in Con^fress. But surely they can hardly expect 
to throw dust in the eyes of the legislature by such a 
flimsy argument. The Committee, as we formerly pointed 
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out, was a thoroughly competent one. They might as 
well insist that nobody is competent to pass a judgment 
on poetry unless he has written an epic, or to criti- 
cise fine art if he has not painted a picture, or 
modelled a statue. The Bureau of Engiij^eers has done 
such admirable work and deserves such thorough respect, 
that its best friends can only hope that it will not embitter 
a fruitless struggle against the inevitable. We have no 
fear that its scientific prestige will in the least be dimin- 
ished by the projected revolution. The nature of the 
change will be best understood from the following ex- 
tracts from the Bill of the Committee on Appropriations, 
which has been read twice and " committed to a com- 
mittee of the whole House on the state of the Union and 
ordered to be printed ” : — 

‘‘For the salary of the Superintendent of the Coast 
and Interior Survey, 6,000 dollars : Provided, That 
the present coast and geodetic survey, with supervisor 
and appellate powers over the same authorised by law, is 
hereby transferred from the Treasury Department to the 
Department of the Interior, and shall hereafter be known 
as the Coast and Interior Survey, and shall have charge 
of all surveys relating to questions of position and men- 
suration of the coast and interior, except the special sur- 
vey necessarv for geological purposes, the survey of the 
northern and north-western lakes now under the direction 
of the War Department, and local surveys required for 
the improvement of rivers and harbours and surveys 
necessary for military purposes immediately connected 
with the operations of the army, in accordance with the 
plan reported to Congress by the National Academy of 
Sciences, under the Act of June 20, 1878, entitled ‘An 
Act making Appropriations for Sundry Civil Expenses of 
the Government for the Fiscal Year ending June 30, 1879, 
and for other purposes;’ And provided further, That 
the offices of surveyors-general are hereby abolished, to 
take effect on June 30, 1879; and the compensa- 
tion of said surveyors-general, and all employees under 
them, shall cease on that day ; and the duties pertaining to 
the offices of surveyors-general shall thereafter be per- 
formed by the Superintendent of the Coast and Interior 
Survey ; and the parcelling surveys of the public lands 
shall hereafter be made by employees of the Coast and 
Interior Survey : And provided further., That the rectan- 
gular method with township and sectional units shall be 
retained wherever it can be appropriately and econo- 
mically applied, but all surveying by contract shall be 
prohibited; and the Superintendent of the Coast and 
Interior Survey is hereby authorised to adopt such addi- 
tional surveying methods as he may deem most economic 
and accurate ; but the surveys of mineral claims shall be 
made by deputy surveyors, as now provided by law. And 
such of the archives and records now in the offices of the 
surveyors-general as may not be required for the office of 
the Superintendent of the Coast and Interior Survey 
shall be turned over to the governors of the several States 
and Territories, upon the same terms and conditions and 
in the same manner that the archives have heretofore 
been delivered to the State authorities in States where 
the public surveys have been completed and the offices 
of the surveyors-general closed ; Attd provided further. 
That the Secretary of the Interior shall direct the archives 
and records of the surveyor-general’s office of any State 
or Territory to be kept in the place where they are now 
located, if thereby the interests of the people of said State 
or Territory will be best subserved, such archives and 
records to be placed under the charge of an employee of 
the Coast and Interior Survey; And provided further. 
That hereafter surveys of public lands shall, at the discre- 
tion of the Secretary of the Interior, be made under the 
deposit system, on petition of not less than five persons 
for the survey of a township ; the sum of money to be 
deposited for the survey of the township shall equal the 
cost of the survey at the present rates allowed for the 


several classifications of the land to be surveyed, including 
such sum as shall be estimated for office-work ; Provided, 
That the excess of any deposit over and above the 
aforesaid cost shall be returned to the depositor ; and all 
moneys so deposited and actually required for said 
survey and office-work, for the amount of land for the 
survey of which the petition is filed, shall be applicable, 
either in the hands of the depositor or his assignee, to 
pay for lands to which the said depositor or others may 
be entitled under the law. It shall be the duty of the 
Commissioner of the Land Office to make all needful 
rules and regulations necessary for carrying into effect 
the detail of this law, so far as relates to the new condi- 
tions established by it in reference to the public lands. 

“For the salary of the Director of the Geological 
Survey, which office is hereby created, who shall be 
appointed by the President by and with the advice and 
consent of the Senate, 6,000 dollars ; Provided, That this 
officer shall have the direction of the geological survey, 
and the classification of the public lands and examination 
of the geological structure, mineral resources, and pro- 
ducts of the national domain, in accordance with the plan 
reported to Congress by the N ational Academy of Sciences, 
under the act of June 20, 1878, entitled ‘ An Act making 
Appropriations for Sundry Civil Expenses of the Govern- 
ment for the Fiscal Year ending June 30, 1879, and for 
other purposes ; ’ and that the director and members of 
the geological survey shall have no personal or private 
interests in the lands or mineral wealth of the region 
under survey, and shall execute no surveys or examina- 
tions for private parties or corporations ; and the Geo- 
logical and Geographical Survey of the Territories, and 
the Geographical and Geological Survey of the Rocky 
Mountain Region, under the Department of the Interior, 
and the Geographical Surveys west of the looth 'meri- 
dian, under the War Department, are hereby discon- 
tinued, to take effect on June 30, 1879 J all collections 
of rocks, minerals, soils, fossils, and objects of natural 
history, archaeology, and ethnology, made by the Coast 
and Interior Survey, the Geological Survey, or by any 
other parties for the Government of the United States, 
when no longer needed for investigations in progress, 
shall be deposited in the National Museum. 

“That all laws, parts of laws, and all departmental 
regulations relating or having reference to the coast and 
geodetic survey now in force and effect are hereby con- 
tinued in force and effect, and made applicable to the 
Coast and Interior Survey until changed by competent 
authority. 

“ For the expense of a commission on the codification 
of existing laws relating to the survey and disposition of 
the public domain, and for other purposes, 20,000 dollars : 
Provided, That the commission shall consist of the Com- 
missioner of the General Land Office, the Superintendent 
of the Coast and Interior Survey, the Director of the 
United States Geological Survey, and three civilians, to 
be appointed by the President, who shall receive a per 
diem compensation of 10 dollars for each day while 
actually engaged, and their travelling expenses; and 
neither the Commissioner of the General Land Office, 
the Superintendent of the Coast and Interior Survey, nor 
the Director of the United States Geological Survey, 
shall receive other compensation for their services upon 
said commission than their salaries, respectively, except 
their travelling expenses, while engaged on said duties ; 
and it shall be the duty of this commission to report to 
Congress within one year from the time of its organisa- 
tion ; first, a codification of the present laws relating to 
the survey and disposition of the public domain ; second, 
a system and standard of classification of public lands, 
as arable, irrigable, timber, pasturage, swamp, coal, 
mineral lands, and such other classes as may be deemed 
proper, having due regard to humidity of climate, supply 
of water for irrigation, and other physical characteristics 
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third, a system of land-parcelling surveys adapted to the 
economic uses of the several classes of lands ; and, 
fourty such recommendations as they may deem wise in 
relation to the best method of disposing of the public 
lands of the western portion of the United States to 
actual settlers. 

‘^The publications of the Coast and Interior Survey 
shall consist of the annual report of operations, such 
geographic and topographic maps, and geodetic and 
coast charts, and such discussions and treatises con- 
nected therewith, as the superintendent shall deem of 
value. The publications of the Geological Survey shall 
consist of the annual report of operations, geological 
and economic maps illustrating the resources and classi- 
fication of the lands, and reports upon general and eco- 
nomic geology and palaiontology. The annual report of 
operations of the Coast and Interior Survey and of the 
Geological Survey shall accompany the annual report of 
the Secretary of the Interior. All special memoirs and 
reports of both surveys shall be issued in uniform quarto 
series. The style and scale of the cartographic publica- 
tions shall be determined by the head of each organisa- 
tion, so as to express the scientific results in the most 
effective manner. Three thousand copies of each shall 
be published for scientific exchanges by the heads of the 
surveys and for sale at the price of publication ; and all 
literary and cartographic materials received by the heads 
of the surveys in exenange shall be the property of the 
United States, and form a part of the libraries of the two 
organisations ; and the money resulting from the sale of 
such publications shall be paid into the Treasury of the 
United States.” 


HEINRICH GEISSLER 

A YEAR since we were called upon to chronicle the 
death of Ruhmkorff, whose name is so closely iden- 
tified with the history of electricity. In recording the 
death of Ur. Heinrich Geissler at Bonn, January 24, wc 
regret the loss to the world of science of an equally im- 
portant and esteemed worker. He was born in the village 
of Igelshieb, in Central Germany, in the year 1814. At 
an early age he mastered the art of glass-blowing — ^an 
industry which has long flourished in his native duchy of 
Sachsen-Mciningen — and for a number of years he led 
the life of a German Ilandxvcrkshirsch^ rambling from one 
place to another, accepting employment wherever it was 
offered. The German University towns offered to him 
the chief attraction, the preparation of the articles requi- 
site for scientific research having for him a peculiar 
fascination; and his wandering life finally ended in a 
permanent settlement at Bonn. Here he developed 
rapidly. In the treatment of glass before the blowpipe 
he attained a degree of perfection hitherto unknown, and 
in his day unsurpassed. Despite the disadvantages of his 
early life, and the demands of his occupation, he suc- 
ceeded in making rapid acquisitions in various depart- 
ments of the natural sciences ; and favoured by associa- 
tion with numerous leading celebrities, in physics and 
chemistry, he soon attained a remarkably comprehensive 
and intimate familiarity with scientific facts and principles. 
The union of this knowledge with his constructive ability 
and manual accomplishments was productiveof thehappiest 
results, and the past thirty years have witnessed a constant 
succession of novel and ingenious devices for the furtherance 
of scientific discovery, issuing from his atelier. Not only 
was he able to accomplish the practical realisation of the 
designs submitted to him, but in a multitude of cases, 
when simply the end in view was proposed to him, 
Geissler planned and produced apparatus of the most 
delicate construction, and exact precision, involving a 
mastery of physical laws to be expected only in one who 
had devoted his life to the solution of scientific problems. 
The impulse thus given by him to the march of original 


investigation is not easy to measure, for his name is rar&y 
associated with the numerous discoveries where his fruit- 
ful ideas have contributed in a greater or less degree to 
the successful result. One of his earliest direct investi- 
gations was irs coinpanionship with the distinguished 
physicist, Pliicker, in 1852. By means of a delicate 
apparatus, in which the expansion of the glass was 
exactly compensated by the introduction of mercury, they 
made a scries of accurate observations on the expansion 
of water, and established the maximum of density at 
3*8°. With an equal degree of accuracy the coefficient of 
expansion for r of ice between - 24® and - 7® was 
established at 0*0001585, and the coefficient of expansion 
for water when freezing at 0°, was ascertained to be 
0*09195. In 1869, Geissler, in company with Vogelsang, 
demonstrated in an ingenious manner the presence of 
liquid carbonic acid in the cavities of topaz and quartz. 
The minerals were decomposed by means of a galvanic 
current, the resultant gases were collected in a vacuum, 
and the presence of CO2 was shown by the electric arc. 
They succeeded, likewise, in producing a precipitation in 
lime-water, and established beyond doubt the character 
of the liquid present. Shortly after Geissler succeeded 
in changing ordinary phosphorus into the amorphous 
stale by the action of the electric current. 

The apparatus with which Geissler* s name 'is most 
popularly associated consists in the famous tu^es arranged 
for the exhibition and study of the phenomena accom- 
panying the electric discharge in various gases and 
vapours. Their ingenious disposition has contributed 
much to the progress of research on the nature of the 
electric light and the condition of matter in the gaseous 
state. Scarcely less important are his inventions of the 
vaporimeter, the mercury air-pump, as well as the 
balances, normal thermometer, and normal areometer, 
and other instruments of precision devised by him, which 
have rendered such incalculable service to those engaged 
in exact research. A few years since the University of 
Bonn rendered a fitting tribute to the varied merits of 
Geissler by bestowing on him the honorary title of Doctor 
of Philosophy, 

The career of Geissler was in many respects similar to 
that of Ruhmkorff. Both advanced from the lowest ranks 
of life to positions of honour in the scientific world, both 
gave, in a quiet and almost unrecognised manner, an im- 
portant impulse to the cause of physical investigation, 
and both have left their names as “ household words” in 
the nomenclature of the science to which they were so 
faithfully devoted. T. H. N. 


GEOGRAPHICAL NOTES 

Lieut. Weyprecht informs us, with reference to his 
proposed scientific expedition to Novaya Zcmlya that the 
statements which have appeared arc very inaccurate, 
nothing having as yet been decided. He and Count 
Wilczek certainly intend to go there and make one year’s 
thoroiigli scientific observation in some place on the 
northern coast ; special attention will be given to cosmical 
physics. They would prefer, however, if in other places 
of the Arctic and Antarctic regions, others would make 
observations simultaneous with them. Before the war 
broke out they had the best hopes of seeing their pro- 
posals nearly everywhere accepted, but the disturbed state 
of Europe during the last two years hasprevented them from 
taking further steps. In April the International Meteorolo- 
gical Congress, which was to have met in i 877 > will meet 
in Rome. One of the questions to be decided there will 
be, in what manner the Congress can contribute to the 
realisation of the proposals of Count Wilczek and Lieut. 
Weyprecht. On the decision come to at that meeting 
will theirs mainly depend. The programme which it is 
intended to carry out will be founa described in NATURE, 
Yol. xvii. p. 29. 
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The commemoration of the centenary of Cook’s death 
by the Paris Geographical Society on Friday seems to 
have been thoroughly successful. Several addresses 
were given, showing the services done by Cook to 

f eography, to humanity, to navigation, q^ad to science. 

L Huber gave an account of Cook’s career, showing how 
he dispelled the tenacious notion of an Antarctic conti- 
nent, gave England New Zealand and Australia, discovered 
a multitude of islands, simplified nautical astronomy, 
studied oceanic currents, the variations of the compass, and 
the “ Aurora Australis,” laid down principles of hygiene, 
still of value, and opened new horizons to civilisation and 
religion. He paid a tribute to Cook’ s care of his crews, 
his mildness and forbearance towards the natives, his 
resort to reprisals only when the interests of the expedi- 
tion or the lives of his men were imperilled, his intrepidity 
and inventiveness. In connection with Cook’ s death, M. 
Huber briefly adverted to the native account of the 
tragedy, as published four years ago by M. de Varigny, 
fourteen years a member of the Sandwich Islands Govern- 
ment, It is in the shape of a poem on Captain Cook, 
attributed to Kupa, an eye-witness of what happened. It 
describes how two forests were seen gently floating on the 
waters ; how Kupa and others were ordered to swim up to 
them ; how they found Goords, who breathed out fire and 
smoke from their nostrils and mouths, had dazzling white 
skins and sparkling eyes, wore skins of various colours, 
with holes in the sides, into which they plunged their 
hands, and which appeared full of treasures. A god w’ith 
his thunderbolt kills Kupa’s father, whereupon the other 
swimmers take to flight. The priest declares that the 
floating island is the war vessel of the god Lono, who, 
after murdering his wife through jealousy, left Hawaii long 
ago to explore the seas, and had now returned, according 
to his promise, after six generations. He bids the natives 
take them bananas, cocoa-nuts, and oranges, which are 
accepted. At night Lono and his fellow -gods shoot 
hissing arrows of fire at the stars, making some of them 
fall into the sea. Flames of strange colours descending 
from the trees of the floating islands and extraordinary 
sounds alarmed the natives. Next morning Lono lands ; 
is treated as a god, with sacrifices and prostrations ; but 
whether from anger, or from having forgotten the lan- 
guage, he makes no answer. Several of his inferior gods 
seize on sacicd fish destined for the altar. Others begin 
pulling up the palisades surrounding the sacred inclosure, 
the Morai, where the elders meet. King Kalaimano re- 
monstrates, but they laugh and persist. Lono comes up, 
crosses the sacred boundary, and is about to enter the 
Morai. Kalaimano intercepts his progress, but Lono 
rudely pushes him away. Kalaimano takes Lono up in 
his arms, and, on his struggling to free himself, presses 
him lightly. Lono cries out with pain. H c cries, so 
he is not a god,” exclaims Kalaimano, and kills him. The 
other gods, who were pulling up the stakes, fly, but the 
natives fall on them, and, strange to say, their blood flows 
like that of mortals. Kalaimano, however, while launching 
arrows from the shore is killed by the invisible fire. 'J'hus 
your fathers, concludes Kupa, saw the death in one day 
of their god and their chief. In this song the two visits 
of the vessels are fused into one. This confirms the story 
we referred to last week, and the impression that it was 
not treachery but vexation and disappointment that led to 
Cook’s death. Much surprise, the Times correspondent 
states, was expressed in conversation at the inaction of the 
London Geographical Society. In Paris not only was a 
special festival organised with collections, which remained 
<m view till Monday, but the Society has inserted in its 
Bulletin Mr. James Jackson’s catalogue of the 300 works 

? ublished in various languages relating to Cook. Dr. 

lamy referred to Cook’s observation of the transit of 
Venus at Tahiti, the rivalry and attacks of Dalrymple, 
and the fate of Cook’s collections in being buried in an 
Austrian museum. He described Cook as ranking with 
Columbus and Magellan, 


We understand that the forthcoming number of the 
Monthly Record of Geography, published by the Royal 
Geographical Society, will contain a full bibliography 
and cartography of Zulu Land. 

The Russian Geographical Society proposes to give its 
great gold medal to Prof. Nordenskjold, — The Berlin 
Geographical Society has given its gold medal to M. 
Prjvalsky. 

We hear that Capt. Henry Sengstacke, who had in- 
tended to accompany Dr, Otto Finsch in his projected 
scientific expedition among the islands of the Pacific, 
is shortly about to proceed to Behrings Straits for the 
relief of Prof. Nordenskjold. Capt. Sengstacke took a 
leading part in recent German Arctic expeditions, and 
had but lately returned from the west coast of America. 
At his special request the Council of the Royal Geo- 
graphical Society have, we understand, undertaken to 
furnish him with copies of the sailing directions for, and 
the latest and best charts of, the part of the world which 
he is now about to visit. The latest information, however, 
with regard to the relief of Nordenskjold’s party seems 
to be contained in the following telegram received by the 
Russian Government from the Governor-General of East 
Siberia: — “Irkutsk, January 28. — Sibiriakoff telegraphs 
to me from Zurich that a steamer belonging to Bennett 
will, immediately after the opening of the navigation, 
proceed from San Francisco to Behrings Straits to assist 
Nordenskjold. It is therefore not necessary to send a 
steamer from Nicolajefsk.” 

At the last meeting of the Berlin Academy of Sciences 
an account was given of the programme of Dr. Finsch’s 
journey, the cost of which will bo defrayed by the Hum- 
boldt F'und, and which is estimated at about 13,000 
marks (650/.). Dr. Finsch will direct his principal atten- 
tion to Polynesia. He will proceed to Honolulu vU% New 
York and San Francisco j thence he will visit the Mar- 
shall and King’smill group, the Caroline, Mary Anne, 
and Bonin Islands, and he intends to return vid Japan, 
China, and the Philippine Islands. 


MOVING OF HEAVY ORDNANCE 

M odels of the poop and topgallant forecastle decks 
of II.M.S. Iris, and midship main deck of H.M.S. 
Dwarf, are now^ exhibited by Mr. George Fawcus at 
j the floating dock, North Shields, to explain how naval 
ordnance can be traversed and trained round elliptical 
J or circular sterns and parabolic bo\vs of vessels, from side 
to side amidships, or from a point blank or direct broad- 
side, to a fore and aft range of barbette or over all fire 
“all round” without any changing of pivots ; and how 
muzzle-loading guns can be turned round to load in 
board, to avoid the inconvenience of loading in front, 
and thus obtain all the presumed advantages of breech- 
loading ordnance. 

A simple and compact mechanical motion has been 
developed from the action of the trammel or ellipto- 
graph, and is communicated rapidly along the diameters 
or minor and major axis of an ellipse or oval, as a shorter 
road than slowly round the circumference, with a small 
elliptical circuit instead of a circular segment of a larger 
circle. Two moving pivots replace a single central one. 
These pivots mutually assist each other to produce a 
reciprocal compound lever movement, one good graceful 
turn being succeeded by another, and are kept each in its 
own track of two intersecting straight lined grooves, which 
may be adjusted, by various angles of intersection and 
varied distances of the centres apart from each other, to 
obtain any imaginable curvilinear movement, so that 
guns of all kinds can be worked in less space with greater 
ease of movement, and therefore with less labour and 
waste of time, than has ever yet been previously effected. 
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NOTES 

Mr, Pkeece and Mr, Stroh, who have been working for the 
past twelve months upon the acoustic properties of the phono- 
graph, have completed their labours as far as the vowel sounds 
are concerned, and their paper on the synthetic examination of 
these sounds will be read before the Royal Society probably on 
the 27th inst. Several new instruments of great novelty and 
marvellous ingenuity will be exhibited, including a new phon- 
autograph, an automatic phonograph, a compound curve-tracer, 
a new syren, and a new musical instrument. 

We record with deep regret the death, at Luxor, in Egypt, on 
the 1st inst., of Dr. C, E. Appleton, the founder and editor of 
The Academy, Dr. Appleton was under forty years of age, and 
had been in declining health for the past tw’o years, Ilis name 
will be familiar to many of our readers in connection with the 
Endowment of Research, on which subject he frequently wrote, 
and a volume of essays on which he edited a year or two ago. 
Dr. Appleton was himself mainly a student in metaphysics, but 
he clearly perceived the value of physical science, and the 
immense advantages likely to accrue to its progress, to our 
universities, and to the country, by the appropriation of part of 
the great wealth of the universities, and of the funds of the state, 
to the encouragement of original research. He laboured 
earnestly to advance these views, believing that it was the 
country’s duty and interest to encourage the discovery of new 
truths. He will be greatly missed by his many friends. 

We have to record the death of Mr. Bennet Woodcroft, 
F.R.S., which hcippened on the 7th inst. at his residence in I 
Brompton. Mr. Woodcroft wdll be be-^t remembered in connec- 
tion with the Patent Office, which he may be said to have 
originated, and the working of which he so ably and zealously 
superintended from the time of its establishment down to wdthin 
the last two years. He was born at Bennet Grange, near 
Sheffield, in December, 1803, and was consequently in his 
seventy-seventh year when he died. Early in life he studied 
science under Dalton, of Manchester, and in course of time 
joined his father in his business, which was that of a Manchester 
manufacturer. After a while Mr. Woodcroft came to London, 
and was appointed Professor of Machinery at University College, 
London, in 1847 ; he held that appointment until 1851, when he 
resigned it. Next year witnessed the passing of the Patent Law 
Amendment Act, and the then Lord Chancellor, Lord Cranworth^ 
appointed Mr. Woodcroft as superintendent of the specifications, 
for which post his great experience in patent matters esi^ecially 
qualified him. He retired from office in March, 1876, and 
during his administration of affairs he carried out the provisions 
of the Act with efficiency and liberality. The establishment of 
the library in connection with the Patent Office was mainly due 
to Mr. Woodcroft, as was also the formation of the Patent Office 
Museum at South Kensington, to which he was a very liberal 
contributor, and which W'as made a free institution solely through 
his exertions. Among other mechanical improvements effected 
by Mr. Woodcroft was that of giving to the screw-propeller what 
is known as an increasing pitch. lie was the means of rescuing 
from oblivion the first marine steam-engine ever made. Mr. 
Woodcroft was the author of several scientific treatises, and 
wrote a series of biographical sketches of inventors, lie was 
elected a Fellow of the Royal Society about twenty years since. 
An excellent notice of Woodcroft appears in the Engineer of 
February 14. 

We regret to announce the death at Berlin on January 15 of 
Prof. Philipp Spiller, one of the most eminent of German philo- 
sophers. Prof. Spiller was born on September 26, 1800, at 
Einsiedel, near Reichenberg, in Bohemia, and has enriched 
scientific literature by many valuable publications, PI is recent 


work, “ Die Urkraft des Weltalls nach ihrem Wesen und Wirkca 
auf alien Naturgebieten ” (Berlin : Stuhr, 1876), is a work of the 
greatest importance and worthy of the attention of all interested 
in philosophy. 

Russia has Idit one more of her mathematicians. Prof. 
Popoff, of Kazan. His works on the integration of differential' 
equations, on hydrodynamics, on the waves which arise from the 
motion of a body, on definite integrals, on the calculus of varia- 
tions, &c., have given to the late professor an eminent place 
among mathematicians. 

Mr. Cowper’s new “Writing Telegraph” will be brought 
before the Society of Telegraph Engineers at their next meeting, 
on the 26th inst., at the Institution of Civil Engineers. 

The Anthropological Institute has just received a legacy of 
1,000/., bequeathed by the late Mr. Sydney Ellis of Not- 
tingham. 

M. Chevreul, who although about ninety years of age, en- 
joying good robust health, has resigned the administration of 
the Jardin des Plantes. M. Jules Ferry, the new Minister 
of Public Instruction, has written him a letter eulogistic of his 
career, and appointing him Honorary Administrator. M. Jules- 
Ferry has appointed to the post, for a term of five years, M. 
Frcmy, the eminent Professor of Chemistry, Director of the- 
I-aboratory at the Gardens, the practical School of Chemistry in 
Paris. 

The people of Penzance have been attempting to celebiatc in 
a mysterious, hole-and-corner way, the centenary of the birth of 
their great townsman, Sir Humphry Davy, two months after the 
I actual date. What their notion of the “adjacent” world is we 
do not know, but we doubt if they have any adequate apprecia- 
tion of the greatness of Davy, whose only merit in their eyes 
seems to be that he was born in Penzance. Why, if they wanted 
worthily to honour one of England’s greatest scientific worthies, 
did they not take the Royal and Chemical Societies into their 
confidence ? or how is it that the Royal Society, being aware of 
the occurrence of this important centenary (they seem to have 
contributed to the exhibition), have made no efforts to take part 
in the celebration officially ? We leave it to a foreign nation to 
honour the memory of one of our greate^t explorers, and to a 
petty provincial town to commemorate the birth of Diie of our 
greatest chemists. There are surely several screws loose in our 
scientific organisation. 

The Russian Physical and Chemical Society is now discussing 
the means of a thorough study of the surface of the moon, 
especially by means of spectrum analysis. 

PRor. Famintzin, of St. Petersburg, has been elected 
member of the Russian Academy of Sciences in the place of the 
late Prof. Geleznoff. 

A MEETING of the General Committee of the Hanbury 
Memorial Fund was held in the rooms of the Pharmaceutical 
Society yesterday. The Sub-Committee reported that the nett 
proceeds of the one-guinea subscriptions collected from all parts 
of the world amount, after payment of the cost of the die for 
the medal, &c., to about 350/. The Sub-Committee have to 
recommend : — i. That the proceeds be invested in consols ; the 
interest to be expended in defraying the cost of a gold medal to 
be awarded biennially (or otherwise) “ for high excellence in the 
prosecution or promotion of original research in the natural 
history and chemistry of drugs.” 2. That trustees be appointed, 
who, from time to time, shall request the following gentlemen 
to award the medal : — The presidents for the time being of the 
Linnean Society, the Chemical Society, the Pharmaceutical 
Society, and the British pharmaceutical Conference, and one 
pharmaceutical chemist, who shall be nominated by the two 
presidents last-named. 
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A Royal Commission, consisting of Mr. Warington W. 
Smyth, r.R.S., Sir George Elliot, M.P., Mr. F. A. Abel, 
C.B., Mr. Thomas Burt, M.P., Mr. Robert Bellamy Clifton, 
F.R.S., Prof. Tyndall, F.R.S., Mr. Lindsay Wood, and Mr. 
William Thomas Lewis, has been appointed for the purpose of 
inquiring and reporting whether, with respect to the influence of 
fluctuations of atmospheric pressure upon the issue of fire-damp 
from coal, to the adoption and efficient application of trust- | 
worthy indicators of the presence of Are-damp, and generally to 
systematic observation of the air in mines, to improved methods 
of ventilation and illumination, to the employment of explosive 
agents in the getting of minerals, and to other particulars relat- 
ing to mines and mining operations, the resources of science 
furnish any practicable expedients that are not now in use and 
are calculated to prevent the occurrence of accidents or limit 
their disastrous consequences. 

Mr.R. McLachlan, F.R.S.,u rites us that he is informed from 
two independent sources that Italy has lost its head from dread of 
the visitation of the PhyUoxei‘a. The restrictions on the impor- 
tation of plants of any kind whatever, and from any quarter^ arc 
most rigid. A consignment of the newly-discovered gigantic 
Aroid, from Sumatra, received in Genoa, was subjected to 
formalities and delays in permission to be delivered, of a nature 
that ‘-criously compromised the welfare of the tubers. In some 
places gentlemen must dispense with the ordinary floral decora- 
tions in their button- holes. On the French frontier no one is 
allowed to gather a bouquet of wild flowers on foreign soil and 
take them acro-s the border, for fear that the much-dreaded pest 
should exist in it. All scientific reasoning seems to be at an end 
in the minds of the Italian Government officials. But let us not 
ri-r^et that in 1877 v^c ourselves were almost in the same condi- 
tion, o\\ ing to the panic spread among us with regard to the 
Colorado beetle. A knowledge of the rudiments of phytological 
entomology appears to be so universally defleient that it only 
requires some agitator to raise a panic in order to bring about 
the most ali^urd restrictive enactions. No one can blame the 
Italians for endeavouring by all means in their power to prevent 
the introduction of the Phylloxera into their vineyards ; but they 
might .show a little common-scn^c discrimination. A restriction 
on the importation of foreign vines would be sensible enough, 
and they might go further, and prohibit the discharge of earth- 
ballast taken in by vessels at ports in districts knowm to be 
infected. To stop the introduction of all vegetables and flowers 
is quite unnccei-s^ary. 

On January 4, at II r.M., and on the following day at 9 A.M. 
a strong earthquake v^ as felt at Maikop (Russia); there were 
Ave shocks, at intervals of about Afteen minutes. 

The installation of objects sent in for the Anthropological Exhi- 
bition at Moscow will begin in the end of March. The interesting 
collections from Samarcand have already arrived, as well as very 
interesting objects sent by the East Siberian branch of the 
Russian Geographical Society. Those of stone implements and 
of quaternary mammals especially draw the attention of the 
organising committee, as w’ell as several numismatic collections. 

We notice a communication made by M. Kontkevitch, at the 
last meeting of the St. Petersburg Mineralogical Society, on the 
recently explored iron mines in the provinces of Kherson, Ekate- 
rinoslav, and Taurida. At the confluence of the Saksagon and 
Ingulda river* there are no less than forty layers of iron from 
35 to 200 feet thick and several miles wide, containing 58 to 70 
per cent, of iron, and representing a store of tw’o and a half 
milliard cwts. of iron. 

The Aosta section of the Italian Alpine Club proposes to 
celebrate this year the centenary of Saussure’s travels in the 
Alps, which opened up quite a new world for i cience and for 


travellers. In 1779 he stayed for the Arst time in the Valley 
of Annecy, and the Club proposes to put a commemorative 
marble plate on the house he inhabited in the village of 
Dolonne, near Courmayeur. An inscription will probably be 
placed also on the Grammont Mountain, whence Sau.ssure 
made his famous observations on Mont Blanc, the Arst ascent 
of which he made in 1787. 

The Indian Government Gazette^ w-e learn from the Times of 
India, contains papers ’ on the proposed Presidency Botanic 
Gardens, including a Government minute and the report of the 
Committee. The Committee’s consideration was invited to the 
question whether Puna or Bombay should be chosen as the place 
for the principal botanic garden of the Presidency. They decided 
in favour of Ganesh Khind. They recommend, however, that 
a small branch garden, consisting of four or Ave acre.*;, be esta- 
blished in Bombay, and that the Grant College compound be 
selected for the purpose. The Government highly approved of 
all the recommendations, which will be carried out whenever 
Anancial means may permit. The main scientiAc garden, which 
will embrace about forty acres, is to be laid out in the irregular 
picturesque style, with special reference to landscape effect, and 
the planting of the ground will lie done gradually and without 
any undue haste. It may Ije mentioned here that the chief re- 
sources of the garden are to be devoted to the bringing together of 
the indigenous plants of Western India, and until this is satisfac- 
torily accomplished no pains will be taken, except in special 
case.s, to introduce foreign plants. An extraordinary expendi- 
ture of Rs. 22,037 u ill have to be incurred for the purpose of 
constructing roads and footpaths, excavating a ground, erecting 
houses and sheds, providing iron piping, &c., for water supply, 
fitting up rooms for the herbarium, library, and clats-room, and 
for the purchase of botanical books and diagrams. The esti- 
mated annual expenditure i^, in round number^, Rs. 12,000. 

At the last meeting of the French Geographical Society a 
letter was read from the Abbe Desgodins, dated Verkalo, 
August 27, 1878, in which he states that, contrary to the common 
assertion u hich reprc'-ents the shcej^ as the beast of burden most 
used in Thibet, this function belongs in preference to the yak 
(Pos grussiens ) ; the mule, as-?, and hor.se arc aKo made use of. 
The sheep, he says, is only employed as a beast of burden at one 
period, viz., when the parties of 'J'hibetans quit the high plateaux 
to descend into the valleys at the approach of winter. The 
Buddhist pilgrims are sometimes to be met with sheep and goats 
carrying their baggage, but, as the Abbe De.sgodins remarks^ 
there is a wide difference between that and representing the sheep 
as the beast of burden of Thibet. 

The Arst fascicule of the sixth volume of the “Repertorium 
fiir Meteorologic,” published by the Russian Central Physical 
Observatory, contains a memoir, by Prof. Wild, on the tempera- 
ture of the soil at St. Petersburg and Nukus (Amu-darya) ; 
j geographical, magnetic, and hypsometric observations, by M. 

[ Fritsche, made during his journeys from St. Petersburg to Peking 
in 1866 and 1877 ; photochemical measurements of the intensity 
of daylight in St. Petersburg, by M. Stelling ; determinations of 
the coefficients of anemometers, and magnetic observations on 
the Amu-darya, by the late M. Dorandt ; and researches, by M. 
Frblich, into the temperature of space. 

The German St, Petersburger Zeitung states that the cost of 
the bronze monument to be erected at IDorpaf, in memory of 
Carl Ernst von Baer, is estimated at 15,000 roubles (about 
2,300/.), and solicits subscriptions toward.s thks sum. 

The use of a paper dome for an astronomical observatory is a 
novelty in modern architecture, although, according to Prof. 
Greene, of Troy, U.S., under whose supervision this has been 
constructetl, it promises to answer a satisfactory purpose. The 
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dome is a hemisphere with an outside diameter of twenty-nine 
feet. The framework is of pine properly seasoned, and the 
covering is of paper, such as is used by Messrs. E, Waters and 
Sons for the construction of paper boats. The entire weight of 
the dome and appurtenances, as completed, is about 4,000 
pounds. It can be easily revolved by a moderate pressure with- 
out the aid of machineiy. 

The director of the Postal Telegraph Service of the French 
Republic been made a member of the Cabinet and placed on 
the same footing '^as the Postmaster-General of the British 
Government. The present holder of that office is M. Cochery. 

The Royal Institute of Sciences at Venice offers three prizes 
of 3,000 lire each (about 115/.) for three monographs containing 
(l) an account of the advantages which the application of physics 
to medical science has brought about ; {2) a summary of the 
most recent investigations made in the field of theoretical hydro- 
dynamics, as well as a statement of the true and essential pro- 
gress made by this branch of scientific mechanics ; (3) a treatise 
on the commercial and industrial conditions of the city of Venice. 
Further particulars may be learnt by applying directly to the 
** Istituto Keale Veneto ** at Venice. 

The petrified remains of a Dinotherium belonging to the 
miocene period have just been discovered at Schbneg, near Salm- 
hausen ( Swabia), at a depth of 13 metres in a sand-hill. 

We recently referred to the all-embracing scientific agency of 
Friedlander and Son of Berlin, and this week we have received 
the first three parts of a ncNv fortnightly publication from that 
house, likely to be of the greatest service to students in all 
departments of science. It is entitled Naiunv Nci'itaics^ and is 
a fortnightly bibliographical list of current literature of alj 
nations, methodically arranged, in the various departments of 
science. The publication deserves encouragement \ it may be 
had through Messrs. Williams and Norgate, 

The first part has reached us of an important German under- 
taking, an Encyclopaedia of the Natural Sciences, constructed 
somewhat after the method of the old “ Encyclopa'dia Metro- 
politana.” It is to consist of methodical treatises in the various 
departments of science, followed by an index, which will give it 
all the advantages of an alphabetical cyclopaedia. Each depart- 
ment has a separate editor, and some of the best men in Ger- 
many are engaged upon it. The first part is an instalment of a 

Handbuch der Botanik,” edited by Prof, A. Schenk, and con- 
tains a treatise on “ Pertilisation of Flowers,” by our friend Er. 

H. Muller, and another on “Insectivorous Plants,” by Dr. O. 
Drude. Trewendt of Breslau is the publisher. 

The Rev. W. A. Leighton has nearly completed the printing 
of the third edition of his “ Lichen-Flora of Great Britain, 
Ireland, and the Channel Islands,” which, it is expected, will 
be ready for issue early in March. This new edition is rendered 
necessary by the recent important discoveries in the west of 
Ireland, the north of Scotland, and the author’s own researches in 
North and South Wales, whereby the number of our lichens, in 
the former editions amounting to 1,156, has been raised to 

I, 706, thus rendering our lichen-flora quite equal in number, 
rarity, and novelty, to that of any country in Europe. 

Among recent deaths is that of M. Cliauffod, Professor of 
Zoology at the Paris School of Medicine. M. Chaufford during 
his whole career opposed M. Claude Bernard’s determinism, and 
advocated the existence of a vital principle and final causes in a 
number of books largely circulated. 

For some time past the well-founded fear of trichina has led 
to a microscopic examination of much of the meat, especially 
pork, sold in Berlin. Recently the occurrence of this pest there 


has been more frequent, and Dr. Luedtge (who claims the inven- 
tion of the microphone) has consented to give a course of instruc- 
tion in this branch of microscopy, which began February 1 7. The 
course, with practical exercises, will occupy five hours, and is 
open to ladies and gentlemen at the price of 5r. Thejnstruction 
is to be given in the old Mint, at the Microscopic Aquarium, of 
which Dr. Luedtge is the director. 

Dr. Aub, one of the oldest Rabbis in Berlin, recently received 
from the University of Munich a new doctor’s diploma, com- 
memorative of his having received that degree there fifty years 
ago. It was conferred by Dr. Steinthal in the name of the 
philosophical faculty. 

It is stated in the Diario de Manila that a mine of amianthus, 
or earth flax, has been discovered in the Island of Luzon. 
Several specimens of the mineral have been taken to Manila, 
and have been pronounced by competent judges to be of excel- 
lent quality. 

In December last a convention between Spain and China was 
signed in Spanish, F rench, and Chinese at Peking relating to 
the treaty which regulates the emigration of Chinese to the 
Island of Cuba. 

A CORRESPONDENT to the Times of India, who lately rode 
through the Kohat Pass, gives a somewhat curious description of 
an Afridee village, or, rather, an Afridee family home. The 
first thing seen is a mud wall oddly slit and pierced, and over its 
summit rise a number of mud and generally round-shaped projec- 
tions, on the tops of which may be seen a few children and 
women. These projections are the roofs of the little rooms or 
mud inclosures in which the family live during the day ; but what 
immediately strikes the attention on approaching is the loop- 
holed mud tower overshadowing the mud inclosure. The house 
proper is reached by passing through a very narrow entrance 
betw’een the family fort and the mud inclosure. Inside arc 
winding lanes betw een high mud walls, loop-holed at every turn. 
The writer found the inhabitants of the village he visited exceed- 
ingly hospitable. “The men around him,” he says, “had a 
curiou.sly frank, inquiring, and manly look. Nothing in thcii 
demeanour as they stood examining me and watching me eat, could 
have embarrassed, the most sensitive stranger ; but as I attentively 
watched some of their countenances, I could not help observing 
how often their expression changed, and how often there flitted 
across their faces a look that made one insensibly shudder.” It 
is worth noting that the women of the Afridees, although 
Mohammedans, do not cover their faces. 

We understand that Mr. J. R. Gregory, the well-known 
mineral dealer, has several specimens of that extremely rare 
mineral, Percylite, of which the only known specimen, till quite 
recently, was the example in the British Museum ; he also has, 
we hear, specimens of another rare mineral, named SeJmartzen^ 
hergite, both from the same locality — a new one for these 
minerals — in Bolivia. 

The additions to the Zoological Society’s Gardens during the 
past week include a Ring-tailed Lemur {Lemur catla) from 
Madagascar, presented by Mr. Thos. G. Mann ; a Cape H3rrax 
{Hyrax cafensis) from South Africa, presented by Mr. A. H. 
Jamrach ; two Black -headed Gulls (Larus ridibnndus), a Common 
Gull {Larus canus), European, presented by Mr. Harry W. 
Preston ; a Wood Owl {Syrnium aluco), European, presented by 
Mrs, George Blagden ; a Garnett’s Galago {Galago garnetti) 
from South-East Africa, two Yellow-billed Sheathbills {Chionis 
alba) from Antarctic America, purchased ; a Yellow-footed Rock 
Kangaroo {Peiro^ale xanihopus), bom in the Gardehs. 
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SIX JOHN LUBBOCK ON ANTS 

S IR JOHN LUBBOCK read two papers on ants at the 
Linnean Society on February 6. The first gave an account 
of their anatomy ; but from the extreme con^ilexity of these in- 
teresting little creature*;, it would be impossible to make this 
communication intelligible without the figures. The second 
paper was a continuation of his observations on the habits of 
ants. He mentioned that he had at first isolated his nests by 
means of water. This was effectual enough, but, especially in 
summer, the water required to be continually renewed. Kerner, 
however, had suggested that the hairs of plants served to pre- 
vent ants from obtaining access to the honey, and it accordingly 
occurred to him that strips of fur arranged with the points of 
the hairs downwards might answer his purpose. He had tried 
thic^ and finding it successful, he thought a similar arrangement 
might perhaps be found useful in hot countries. 

* It is generally stated that the queen ants alone lay eggs, but 
Sir John has found that in most of his nests some few of the 
workers are capable of doing so. It appears, however, that 
these eggs always produce males. In the case of bees we know 
that the queen is fed on a special kind of food. In ants it is not 
feasible to make observations similar to those by which in bees 
this has been established. It is, however, rendered more than 
probable by the fact that while males and workers have been 
bred by hundreds in his nc^ts, no queen has yet been produced. 

It is well known that ants keep other species of insects in 
their nests, which they use just as wc do cows, &c. 

The MeU, p, VHist, prim, de V Homme for 1869 contains 
a short but interesting account by M. Lespes of some experi- 
ments made by him on the relations existing between ants and 
their domestic animals, from which it might be inferred that 
even within the limits of a single species some communities are 
more advanced than others. lie found that specimens of the 
blind beetle, Claviger duvalii, which always occurs with ants, 
when transferred from a nest of Lasius mger to another which 
kept none of these domestic beetles, were invariably attacked 
and eaten. From this he infers that the intelligence necessary 
to keep Clavigers is not coextensive with the species, but belongs 
only to certain communities and races, which, so to say, are 
more advanced in civilisation than the rest of the species. 

Sir John Lubbock, how'ever, removed specimens of the curious 
blind Plaiyarthrus from one nest to another, but they were 
always amicably received. He even transferred specimens from 
a nest of Lasius flavus to one of Formica fusca, with the same 
result. 

As regards the longevity of ants he has now two queens of 
F. fusca, which seem quite in good health and which have lived 
with him since 1874 ; they are therefore probably five years old. 
He has also workers of Lasius niger^ Formica sanguinea^ F. fusca, 
and F, cinereaf which he has had under observation since 1875. 

In his previous papers he had given various instances which 
seem to show that ants do not exhibit such unvarying kindness 
to their friends as has been usually supposed. He wished to 
guard liimself, however, against being supposed to question the 
general good qualities of his favourites- In fact, ants of the 
same nest never quarrel among themselves ; he had never seen 
any evidence of ill-temper in any of his nests. All is hannony. 
He had already in previous papers given various instances of 
tender kindness. Again, in one of his nests of Formica fusca, 
was a poor ant which had come into the world without antennae. 
Never having previously met with such a case, he watched her 
with great interest, but she never appeared to leave the nest. At 
length one day he found her wandering about in an aimless sort 
of manner, and ajiparently not knowing her way at all. After 
a while she fell in with some specimens of Lasius flavus^ who 
directly attacked her. He then set himself to separate them ; but 
she was evidently much wounded, and lay helplessly on the ground. 
After some time another Formica fusca from her nest came by. 
She examined the poor sufferer carefully, then picked her up 
tenderly, and carried her away into the nest. It wonM have 
been difficult. Sir John thinks, for any one who Avitnessed this 
scene to have denied to this ant the possession of humane 
feelings. 

It is clear from the experiments recorded in the present and 
in Sir John^s former paj^rs, that the ants recognise all their 
fellows in the same nest, but it is very difficult to understand how 
this can be effected. The nests vary very much in size, but in 
some species 100,000 individuals may probably be by no means 
9 X 1 unusual number, and in some instances even this is largely 


exceeded. Now it seems almost incredible that in sudi cases 
every ant knows every other one by sight ; neither docs it seem 
possible that all the ants in each nest should be characterised 
from those of other nests by any peculiarity. It has been sug- 
gested in the case of bees that each nest might have some sign 
or password. The whole subject is full of difficulty. It occurred 
to Sir John, however, that experiments with pupae might throw 
some light on the subject. Although the ants of every separate 
nest, say of Formica fusca^ are deadly enemies, still if larvee or 
pupoc from one nest are transferred to another, they are kindly 
received and tended with, apparently, as much care as if they 
really belonged to the nest. In ant warfare, though sex is no 
protection, the young are spared— at least when they belong to 
the same species. 

Moreover, though the habits and dispositions of ants are greatly 
changed if they arc taken away from their nest and kept in 
solitary confinement, or only with a few friends, still under such 
circumstances they will often carefully tend any young which may 
be confided to them. Now if the recognition were effected by 
means of some signal, or password, then, as it can hardly ^ 
supposed that the larvm or pupm would be sufficiently intelligent 
to appreciate, still less to remember it, the pupae which were 
intrusted lo ants from another nest would have the password, if 
any, of that nest, and not of the one from which they had been 
taken. Hence, if the recognition were effected by some pass- 
word, or sign with the antenna:, they would be amicably received 
in the nest from which their nurses had been taken, but not in 
their own. 

He therefore took a number of pupm out of some of his nests 
of Formica fusca and Lasius niger, and put them in small 
glasses, some with ants from their own nest, some with ants of 
another nest of the same species. The results were that thirty- 
two ants belonging to Formica fusca and Lasius niger ^ removed 
from their nest as pu]>3C, attended by friends and restored to 
their own nest, were all amicably received. What is still more 
remarkabJe, of twenty- two ants belonging to Formica fusca^ 
removed as pupiv, attended by strangers and returned to their 
own nest, twenty were amicably received. As regards one Sir 
John was doubtful ; the last w'as crippled in coming out of the 
pupa; case, and to this, jicrhaps, her unfriendly reception may 
have been due. Of the same number of Lasius niger developed 
in the same manner from pupa; tend, d by strangers belonging lo 
the same species, and then returned into their own nest, seventeen 
were amicably received, tliree were attacked, and of about two 
Sir John felt doubtful. 

On the other hand, fifteen specimens belonging to the same 
species, removed as pupa*, tended by strangers belonging to the 
same species and then put into the strangers’ nest, were all 
attacked. 

The results may be tabulated as follows : — 


Pupae brought up by friends and 
replucfd in iheir own nest. 


Pupte brought up by strangers. 

Put in strangers* 


Put back in own 

nest. ne.st. 

Attacked o 7' 15 

Received amicably ... 33 37 o 

Sir John intends to make further experiments in this direction, 
but the above results seem very interesting. They appear to 
indicate that ants of the same nest do not recognise one another 
by any password. On the other hand, if ants are removed from 
the nest in the pupae state, tended by strangers, and then restored, 
some at least of their relatives are certainly puzzled, and in many 
cases doubt their claim to consanguinity. Strangers, under the 
same circumstances, w'ould be immediately attacked ; these ants, 
on the contrary, were in every case — sometimes, however, after 
examination — amicably received by the majority of the colony, 
and it was often several hours before they came across one W'ho 
did not reoDgnisc them. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

The Medical Faculty of the University of Zurich gave, last 
week, the degree of M.D. to Miss Draya Sjocie, from Shabats, 
in Servia, and the Countess Vilma llugonai, from Teteny, 
Hungary. 

The success of the high classes for ladies at Odessa has ex- 
ceeded all expectations. On the opening day, January 21, instead 
of the expected sixty or seventy students, 215 ladies were 
inscribed. The University has offered its rooms ror the classes. 

* Of about three of these Sir John did not feet sore. 
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We learn from the Annual Report of the Moscow University 
that the number of students at the University was, during 1878, 
1,643, with 108 professors ; 318 of them were in the Jurispru- 
dence Faculty, 131 in the Philological, 240 in the Physico-Mathe- 
matical, and 954 studied Medicine. No less than 62 medical 
students have taken part in the last war ; the majority of students 
are very poor, and 417 of them received pecuniary help which 
has reached, during the year, the sum of 11,500/. 


SCIENTIFIC SERIALS 

American Journal of Science and Aris, January, 1879. — Prof. 
Loomis’s important paper in this number on storms on the 
Atlantic, &c., has been noticed elsewhere. Prof. Marsh (in an 
appendix) describes a new order of extinct reptiles {Sauranodonta) 
from the Jurassic formation of the Rocky Mountains ; they 
closely resemble Ichthyosaurus (of which no remains have 
hitherto been found in America), but are without teeth. The 
same author continues his “ Principal Characters of American 
Jurassic Dinosaurs.” — Prof. Greene, of Troy, New York, de- 
scribes a paper dome constructed from his plans for an astro- 
nomical observatory. The paper covering is in sixteen equal 
sections, the framework of each section consisting of three ribs 
of pine meeting at the apex. There are also a circular sill at 
the base and two parallel semicircular arch girders spanning 
the dome (all of pine). The entire structure weighs about 4,000 
lbs. The dome is supported on six 8-inch balls rolling between 
grooved iron tracks by direct pressure. — Mr. Edison describes 
his tasimeter as applied to measuring the heat of the stars and of 
the sun’s corona. — Mr. Fontaine writes on the mesozoic strata of 
Virginia, and Mr. Holden on the brightness and stellar magni- 
tude of the third Saturnian satellite. — A list of fifty specie^ of 
east coast fi‘*hes (many of them new' to the fauna) is supplied by 
Messrs. Goode and Blan. — In the “Miscellaneous Intelligence” 
will be found the report of the committee appointed to consider 
the scientific survey.s of the United States territories. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, January 23. — “On the Microrheometer,” 
By J. 1>. Hannay, F.R.S.E., F.C S., lately Assistant Lecturer 
on Chemistry in the Owxns College, Manchester. Communicated 
by H. E. Roscoc, LL.D., F.R.S., Professor of Chemistry in 
Owens College, Manchester. 

In this pa] )cr the author reviews the work done by chemists 
and physicists in determining the relation betw^een the chemical 
composition of a liquid and its rate of flow' through a ca]>illary 
lube. Poiseiulle ' ascertained, in a very accurate manner, all 
the physical laws relating to the rate of flow, as regulated i)y 
temperature, pressure, and dimensions of the tube ; but on 
examining saline solutions he could make nothing of the numbers 
presented, because he used percentage .solutions instead of solu- 
tions proportional to the equivalent of the body dissolved. 
Graham,® noticing that Poi.seiulle had discovered a hydrate of 
alcohol by running various mixtures of alcohol and water through 
the tube, examined mixtures of the various acids with w'atcr, 
and found that the hydration proceeded by distinct steps of 
multiple proportion.s. Several f)lhers, notably Gucrout,® have 
since worked on the same subject, but as they have only w'orked 
on organic liquids, and have done all the rates at the same tem- 
perature, the results throw' no light on the phenomena. Thus 
water runs about five times as quickly at lOo” as at o'’ ; and in 
a series of alcohols, such as Guerout experimented upon, the 
differcnccB between their boiling jjoints were very great, so that, 
their vapour tensions or molecular mobilities being quite incom- 
paralde while at the same temperature, the experiments do not 
admit of any real interpretation. The author reserves the 
organic part of the investigation, which requires the determina- 
tion of vapour tensions, till a future paper, and in the present 
deals with saline solutions. 

The phenomenon of the flow of liquids through capillary tubes 
has been called in this country tr.'ins juration, while in other 
countries no distinct name has been adojiled ; and as the English 
word is already in use in French for another purpose, and pro- 
perly applies to gases (the laws relating to which are quite 
different), the author proposes to use for liquids the term 

* Amh, de Chim. ei de Physique^ [3], t. vii. 50. 

* Phil Trans., i86x, p. 373. 

3 Qomptes Rendtts, Ixxix. p. laox ; Ixxxi, p. J025. 


“Microrheosis,” from junpls and the instrument being called 
the microrheometer. The form of apparatus which the author 
finally adopted is figured in the paper, and is so arranged that 
when the liquid is introduced, as many experiments as may be 
desired may be trie^ and the pressure and temperature, as well 
as the atmosphere in which the experiment is conducted, may b^ 
varied, while the thermometer indicating the temperature is 
at the mean point of the system The author gives a curve 
for w'ater from o'* to loo®, the differences of rate being smaller 
as the temperature rises. 

Various salts are then examined, being dissolved to form 
“ normal ” solutions ; but as the solubility ot some salts is too- 
low' for such solutions, the effect of the amount of salts dissolved 
is determined. This is found to be directly proporti mal to the 
amount of salt in solution. Values for many salts in solution 
are then given, each number being the mean of ten experiments, 
and the probableterror of the mean is calculated in each case. 
The conclusions arrived at are these. The rate of flow does not 
depend on any of the “mechanical ” features of the salt, such as 
crystalline form, specific volmne, solubility, &c.; but up n the 
mass of the elements forming the substance and the amount of 
energy expended in its formation. Each element has a value of 
its own, which is continued in all its compounds. Thus all the 
salts of potassium and sodium formed by the same acids have a 
constant difference. In like manner each metalloid and acid 
radicle has a value which is continued in all its combinations. 
Then the greater the combining value of an element the quicker 
is its microrheosis ; thus potassium has a higher rate than sodium, 
barium than strontium, strontium than calcium, and so on. The 
microrheosis also varies with the amount of energy in the com- 
pound ; thus nitrates stand highest, as they contain most energy ; 
then chlorides; and, la.stly, sulphates, which are exhausted 
compounds. 

The instrument, bringing to light as it docs the fundamental 
relations of combining weight and energy in chemical action, 
will be of the utmt>st importance in chemical physics, as by its 
use not only w'ill the amount of energy evolved in reactions be 
determined, but the mass combined; or, in other words, the 
chemical equivalent of the elements involved will be found. 

February 6. — “On certain Dimensional Properties of Matter 
in the Gaseous State.” By Osborne Reynolds, F.R.S. , Pro- 
fessor of Engineering at Owens College. 

Mathematical Society, February 13. — C. \V. Merrifield, 
F.R.S., president, in the chair. — Sir J. Cockle, F.R.S., was 
admitted into the Society. — Mr. R. Hargreaves and Prof. W. 
E. Story were proposed for election. — Dr. Hirst, F.R.S., com- 
municated a paper by M. Halphen on the number of conics 
which satisfy five independent conditions. — Sir J. Cockle si>oke 
upon a construction for making magic squares. Messrs. Cayley, 
llarley, Ilenrici, Roberts, Hart, and other gentlemen took part 
in a discussion on the .subject. Prof. Ilenrici, F.R.S., gave 
some properties of frames. — Prof. II. J. S. Smith, F.R.S., 
read two papers on a modular equation and on the formula for 
four Abelian functions. — Mr. J. J. Walker communicated a qua- 
ternion proof of Minding’s theorem. 

Linnean Society, Febniary 6. — Prof. Allman, F.R.S., 
president, in the chair. — Mr. J. R. Jackson exhibited specimens 
from the tombs of ancient Thebe.s. Among these were fruits of 
the Doum Palm {Hyplucut thebaied) and of AT. aigun^ formerly, 
but wrongly, described as an Areca, Small berries also obtained 
were identified as those of Juni/crus phoenicea as against those of 
J, excelca. — Mr. J. G. Baker showed dried bulbs of Buphane 
toxicarea., which furnish a principal ingredient of the poison the 
Bushmen of South Africa tip their arrows with. Structurally, 
the numerous tunics of the bulb arc a peculiarity. The range 
of this plant has been found to be as far north as Lake Tan- 
ganyika. In Sir C. W. Strickland’s hothouse a plant flowered 
last year, and this for the first time in F.ngland. — Mr. W. T. 
Thiselton Dyer shortly described specimens of, and pointed out 
j the special characters and probable advantages of, a new fodder 
grass, Euchluna liixuriansy and he also exhibited and made 
remarks on curious instruments used for w eaving fibre of Cnrcu- 
ligo lat folia by the natives of Borneo. — Mr. T. Christy drew 
attention to a sample of tea grown in Natal, and to a bottle of 
the milky secretion of the African Rubber Tree {Landolphia), 
the same having been freshly drawn from the living plant and 
immediately thereafter forwarded to this country ; slight coagula- 
I tion of the juice had nevertheless occurred. — The Rev. G. 
Henslow passed round for examination a specimen of female 
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mistletoe bearing male shoots. The botanists present expressed 
opinion of its being an androgynous condition rather than a male 
parasitic on a female plant, as had been supposed. — Mr. R. 
Irwin Lynch exhibited and made remarks on parts of the Builds 
Thom Acacia {A, sfkarocephala), the Imbarba Tree {Cecropia 
pdtata\ and on a couple of Orchids (viz., Esfidehdron hicornutum^ 
and Schomburghii Hbicinus\ as exemplifying their economy in 
affording protection to, and food for, ants. Mr. F. Darwin has 
already described the two former \L, S, y, Bot,^ xv. p. 398), 
but that orchids should furnish a nidus for ants is apparently a 
new fact. — A short paper on the position of the genus Sequettzia 
among the Gasteropoda was read by Dr. J. Gwyn Jeffreys. His 
•opinion differs from that lately promulgated by the Rev. R. B. 
Watson, believing that it belongs to the Solarium group rather 
than to the Trochus family, where placed by the latter naturalist. 
— There followed two papers on the anatomy and on the habits 
of ants, the gist of which wc give elsewhere. 

Physical Society, February 8. — Annual meeting. — The 
President (Prof. W. G. Adams) read the Report of the Council, 
which showed that the papers had been more numerous during 
the past than in any previous year, and that their value and 
tntere.->t had been well sustained. — A copy of the collected 
papers of the late Sir Charles Wheatstone was laid on the table, 
and the work will shortly be issued to the members of the 
Society. — The President then gave a brief review of the physical 
v\ ork of the past year, dwelling more especially on the papers 
read at the meetings. — Votes of thanks were then passed to the 
president, to the l.ords of the Committee of Council on Educa- 
tion, to the demonstrator, treasurer, secretaries, and auditors, 
ind the following were elected as Council and Officers for the 
ensuing year: — ^President — Prof. W. G. Adams. Vice-Presi- 
sidents — Prof. G. C. Foster, Prof. R. B. Clifton, Lord Ray- 
leigh, Dr. Spottiswoode, Sir Wm. Thomson. Secretaries — 
Prof. A. W. Reinold, Mr. W. Chandler Roberts. Treasurer — Dr. 
E. Atkinson. Demonstrator — Prof. F. Guthrie. Other Mem- 
bers ol Council — Capt. W. de W. Abney, Dr. Warren de la 
Rue, Major E. R. Festing, Prof. Fuller, Dr. Huggins, Prof. A. 
B. W. Kennedy, Prof. McLeod, The Earl of Rosse, Mr. G. 
Johnstone Stoney, Dr. Wormell. Honorary Members — Prof. 
G. R. Kirchhoff, Dr. J. Plateau. — The meeting was then re- 
solved into an ordinary one, and Dr. O. J. Lodge read a 
short paper on a method of calculating the course of tem- 
perature in a rod along which heat is being conducted. — 
Mr. Shoolbred gave an account of electric lighting illustrated by 
diagr.ams of the most recent magneto- and dynamo -electric ma- 
chines and examples of the lam]is in vogue. The only surviving 
magneto -machine is that of De Meritens, which is incomparably 
superior to the older ones of Nollet and Holmes. The dynamo- 
electric machines described were the continuous current machines 
of Siemens, Gramme, Wallace -Farmer, and the alternating 
current machines of Wilde, Gramme, and Lontin. Wilde’s ma- 
chine is the first of these, or parent machine, and Lontin's so 
resembles it that the latter cannot be used in England. In these 
machines the current from a continuous machine is passed through 
a second machine, which yields the alternating currents. . In 
Lontin’s machine also a number of distinct currents are generated 
in separate circuits, each of which is capable of feeding several 
lights. There is now one in use on the Western Railway of 
France which gives three distinct currents, each of which supplies 
four different lamps, making a total of twelve lights. The 
American Brush machine was also mentioned. The Dubosq 
lamp, which was the first regulator, is well adapted for labora- 
tory purposes, but for practical purposes the Serrin is preferable. 
Rapieff’s lainp is used in the Times office. The De Mersanne, 
which was highly spoken of at the Paris Exhibition, moves the 
carbons by bevelled gearing. The Wallace- Farmer lamp, though 
durable, is unsteady, perhaps because only inferior gas carbon has 
yet been used. Jablochkoff’s candle was found to be defective from 
the solid insulator, such as plaster, used between the carbons. TTiis 
made it very expensive also. Experiments in Paris had shown that 
whereas Jablochkoff’s system cost lod, per hour per light, the 
other systems only cost one half of that. In Wilde’s candle the 
jolid insulator was dispensed with, air taking its place, the arc 
always tending to keep at the tip of the candle by electro- 
dynamic repulsion. In the De Meritens^ candle three strips of 
carbon were used, the intermediate one being a stepping-stone to 
Ihe arc, which passes between the two outer ones. Werdermann’s 
^d Regnier’s so-called incandescent lamps were also .shown. 
Mr. Shoolbred, after alluding to the fact that the upper positive 1 
^rbon takes a crater form, and hence becomes a reflector, j 


shedding the light douTiward.«, stated that experiments had 
proved the line of maximum intensity of light to pass downward 
at an angle of 60® to the axis of the vertical carbons. By giving 
the i^ositive carbon a horizontal displacement behind the lower 
negative one, Mr. Douglass, of the Trinity House, had been able 
to raise this line till it became horizontal, an advantage in light- 
houses. He also pointed out that whereas in Paris the 
Jablochkoff waxed for a period, short com}xired to that in 
which it waned, in London it \Naxed for longer than it waned, 
w’hich was, of course, an improvement, and Mr. Shool- 
bred suggc'sted that it might be due to the fact that the engine 
worked at speed nearer to that of the machine, and that the 
machine was founded more solidly in London than in Paris. 
Mr. Werdermann said that it was a mistake to call his lamp an 
incandescent one, the fact being that all carbon lamps gave light 
from the incandescence of the positive carbon, and that a small 
arc was formed in his lamp between the two electrodes, which 
could be varied by the pressure between them. He maintained 
that it was as easy to jiroduce 500 lights as 10 from the electric 
current by subdivision, as he hoped soon to show; and stated 
that the size of the carbons greatly controlled the intensity of the 
light. Prof. Ayrton held that the obstacle to the subdivision of 
the electric light was not an electrical one, but was due to the 
fact that the amount of light produced by the current is not in 
direct proportion to the amount of the heat produced. In con- 
tradiction to Prof. Ayrton, Mr. Werdermann stated that in the 
electric arc the opposing electromotive force w^as proportional to 
the original electro-motive force. Prof. Silvanus 1 *. 7 'homson 
pointed out that residual magnetism in the cores of the bobbins 
of dynamo-electric machines lowered their efficiency, and hence 
short cores, as in the Wallace- Farmer machine, were an im- 
provement. 

Edinburgh 

Royal Society, Januai*y 20. — Prof. Kelland, president, in 
the chair. — Prof. Crum Brown gave the third part of a paper by 
him and J. Adrian Blaikic, B.Sc,, on the action of heat on salts 
of tri-inethyl-sulphine. I'hey find that — I. the aqueous solution 
of tri-methyl-sulphine does not yield crystals when evaporated 
over sulphuric acid in vacuo, but only a thick syrup w'as obtained. 
On heating this at 100'’ it decomposes — water acetate of methyl 
and sulphide of methyl being given off. 

CHa“COO-S{CH3)3 = CH3' COO-CIIj, -f 

II. The aqueous solution of benzoate of tri-methyl-sulphine 
cystallisc^ in small thin plates which it is difficult to separate 
from the thick mother-liquor. On heating, the imperfectly dried 
salt yields at no" water, sulphide of methyl and benzoate of 
methyl ; the later boiling at 198”. 

C6ll6““COO-S(CH3)8-CeH6“COO-CH8 + SlCIIglg. 

III. The dithionatc of tri-methyl-sulphine is obtained by neutral- 
ising free aqueous dithionic acid w ith the hydrate. It crystallises 
readily in small clear cubes with one molecule of water of crystal- 
lisation. It is not hygrysco]^ic. On heating at 220'^ suljffiurous 
acid begins to come off, and afteiwards along wdth it sulphide 01 
methyl, leaving methyl -sulphate of tri-methyl-sulphine. 

{(CH3)3.S}jSjO,-HjO= {(CH,),s}CH,SO.+SO, + S(CH,)s+ 
H50. ’ 

— Prof. Tait then gave the result of some experiments he had 
been making to detennine the electro-motive force of the 
Gramme magneto-electric machine at different speeds. The 
experiments were not completed but they seemed to show that 
the electromotive force varied approximately in the duplicate 
ratio ol the rate of turning. He explained that the Gramme 
machine with an electromotive power of about 37 Bunsen cells 
could give as powerful an electric light as a battery of 60 Bunsen 
cells, for the resistance in the Gramme is very much less 
than that in the battery of Bunsen. — Prof. 'Pait gave a 
note on the law of cooling of bars. He mentioned that in his 
continuation of the experiments of the late Principal Forbes on 
the condition of heat in bars, he had been able to reproduce all 
Forbes’s results with one exception. This was that the rate of 
cooling of the bar when exposed after being heated to a hig t 
temperature, was found by Forbes to be rather slower at' first 
than afterwards. Or if we express the temperature of the bar in 
terms of its excess of temperature above the air, he found that 
at first it grows till it reaches a maximum and then falls off. 
Prof. Tait found this j^henomenon always at the beginning of his 
experiments, but by heating the bar to temperatures higher than 
was required for his experiments, this peculiarity vanished before 
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the temperatures were reached upon'which the results were based. 
On tmng to explain this phenomenon by Fourier^s conduction of 
heat, he found that the difference between the true and the false 
VsLVf of cooling should not last more than a fraction of a second, 
whereas it lasted more than 10 minutes. He accordingly concluded 
that it must be due to the fact that the thermometers did not ac- 
quire at once the temperature of the bar, but that some minutes 
must elapse before the whole of the thermometer has the proper 
temperature. He tested this by heating a bar and placing a 
thermometer in it as soon as it was allowed to cool. The 
phenomenon appeared. After a few minutes, when the thermo- 
meter was indicating the true rate of cooling of the bar, a second 
thermometer was placed in the bar close to the first. The second 
showed the same phenomena, though the first was now following 
the usual law of cooling. In 5 or 6 minutes the first and 
second thermometers gave identical results, but a third thermo- 
meter gave the old phenomenon when newly inserted alongside 
the others. Other experiments confirming these were also made. 
— Mr. J. Y. Buchanan read a note on the distribution of tem- 
perature under the ice in Linlithgow Loch. He had made these 
experiments while testing a new deep-sea thermometer by 
Negretti and Zambra. His results showed that with the depths 
for abscissae and the corresponding temperatures for ordinates, 
the curve so plotted was one of contrary flexure — ^thc contrary 
flexure being at the temperature of 37*6*' F., which he expected 
further experiments would show was the temperature of maximum 
density for the water of the loch. One remarkable fact was 
that the temperature rose as the bottom was reached, being 
about 40*1® there. This he thought was due to the oxidation of 
matter at the foot, and this idea was confinned by the fearful 
stench of the w^ater. — Dr. Alexander Macfarlane continued his 
paper on the principles of the logical algebra. He showed 
that = X h of the nature of a condition imposed on x and j 
that a more general form is jt- = lie apj)lied the princi]>les 
of the logical algebra to deduce the general conclusion from data 
of certain common forms, and gave theorems on the number and 
nature of such general conclusions. 

Paris 

Academy of Sciences, February 10. — M. Daubr^e ia the 
chair. — The following papers were read : — Last reply to M. 
Pasteur, by M. Trecul. — Fourth reply to M. Berthelot, by M. 
Pasteur. — On the existence of an apparatus prehensive or com- 
])lementary of adherence, in parasitic plants, by M. Chatin. 
This apparatus is most commonly furnished by the parasite, 
sometimes by the sustaining plant, or both. More often the 
lorm is that of a beU, of which the sucker corresponds to the 
tongue. Sometimes the tissue of the supporting plant rises 
round and embraces the sucker ; and sometimes both plants 
furnish uniting growths round the point of attachment of the 
sucker. The author shows how the prehensive arrangement is 
more or less strong according to circumstances, and he gives 
histological details. — M. de Lessep.s read a letter from M, 
Roudaire, giving news of boring operations in the region of the 
isthmus of Gabes, which are so far encouraging. One fact 
stated is that fresh water was found at 4 metres depth at the 
highest point ; this would be important in the case of cutting 
through the tongue of land. — Observations on the project of 
forming an interior sea in Eastern Sahara, by MM. Martins and 
Desor. Having visited the region in 1863 they disapprove of 
the project, on the score of mirage possibly falsifjdng observa- 
tions, the water of the new sea ana any change of climate ruining 
the date palm cultivation, on which the natives so largely depend, 
&c. — Researches on the formation of latex and laticiferous 
vessels, during germinative evolution, in the embryo of Trago- 
pogon porrifolius , by M. Faivre, — On the determination of 
imaginary roots of algebraic equations, by M. Farkas. — Remarks 
on differential linear equations and those of the third order, by M, 
Combescure. — On a simple way of presenting the theory of 
potential, and on the differentiation of integrals in cases where 
the function under the sign y^becomes infinite, by M. Boussinesq. 

— Hydroelectricity and hydromagnetism; experimental results, 
by M. Bjerknes. These relate to actions of two pulsating or 
two oscillating bodies with each other, or a pulsating with an 
oscillating body. In one set of experiments air columns in two 
bell jars immersed in water, were varied through tubes, by 
means of pumps, causing pulsations, — On green and phosphor- 
escent light from molecular shock, by Mr. Crookes. — On the 
dissociation of hydrate of chloral (new method) by MM. Engel 
and Moitessier. The dissociation is effected at about 6l° in an 


atmosphere of ^oroform. (A mixture of l^drate of chloral 
and chloroform is submitted to distillation.) — Researches on the 
yeast of beer, by MM. Schiitzenberger and Destrim. They 
compare the modifications of yeast in presence and absence of 
sugar. Simple digestion of yeast at 30® for twenty-four hours 
made it lose i*?; per cent, of solid matter. With yeast and 
sugar [there was an 'increase of solid matter; about 1 1*3 per 
cent, of yeast, or 57 percent, of sugar. — On the homologues 
of oxyheptic acid, by M. Demarjay,— Analysis of a honey of 
Ethiopia, by M. Villiers. This honey, called tazma^ is gathered 
(without wax) in subterranean cavities by an insect resembling a 
large mosquito. It differs from other honeys by absence of 
cane sujgar. — On the banana, by M, Corenwinder. He points 
out variations in its composition. In the fruit, sound and ripe, 
the total proportion of sugar may rise to 22*06 per cent.— On a 
process of enriching phosphates of carbonated gangue, by M. 
LTIote. He effects dccarbonatation of the phosphate, by 
heating it to near a cherry red, and making steam act 
on it. The quick lime is separated by means of weak hy- 
drochloric acid. — On various epizootics of diphtheria of court- 
yard fowls at Marseilles, and on possible relations of this 
disease with human diphtheria, by M. Nicati. Inoculation 
of a rabbit succeeded ; and the appearance of the disease in the 
fowls seemed to occur along with an increase of human diph- 
theria. — On the sensibility of the eye to action of coloured light 
more or less diluted with white light, and on photometry of 
colours, by M. Charpentin. The chromatic sensibility remained 
constant provided the white light added did not exceed a certain 
pretty high maximum (in the case of red, ten or twelve times the 
intensity of the red). A very simple element of comparison (of 
white and colourless lights) is had in determining for each light 
used, the minimum quantity capable of causing the original 
sensation of colourless light.- — Researches on the physiological 
properties and the mode of elimination of methyl-sulphate 
of soda, by M. Rabutcau. — On sub-periostic ossification and 
especially on the mechanism of formation of Haversian systems 
in the periostic bones, by M. Laulanid. — Researches on the 
liver of cephalopod molluscs, by M. Jousset de Bellesme. The 
liver in these animals is not analogous in function to the liver of 
vertebrates. It is a digestive gland, merely transforming albu- 
minoid matters, and without action on fatty or amylaceous 
matters. — Observations on a shower of sap, by M. Mussel. This 
was observed in autumn from the leaves of Abies The 

death of M. Gervais was announced. 

Gottingen 

Royal Academy of Sciences, December 7, 1878. — On the 
ponderomotor elementary law of electrodynamics, by Herr 
Riecke. — The mean depth of the ocean and the proportions of 
land and sea, by Dr. Kriimmel. 

January 4. — ^The meteorite collection of Gottingen University 
on January 2, 1879, by Herr Klein. — Electrolytic friction com- 
|mred with capillary friction, by Herr Kohlrausch, 
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THE GROWTH OF THE ST&AM-ENGINE 

A History of the Growth of the Steam-Engine, By 
Robert H. Thurston, A. M., C.E., Professor of Mechani- 
cal Engineering, Stevens* Institute of Technology, &c. 
(London : C. Kegan Paul and Co., 1878.) 

W E have before us a very striking instance of the 
value of a popular knowledge of mechanical 
philosophy. 

The book is essentially divided into two parts. The 
first six chapters contain a history of the steam-engine 
as a machine ; while Chapters vii. and viii. are devoted 
to the philosophy of the steam-engine, its history, and 
application. 

As regards the first part we have but little to say. In 
two points this part of the book is distinctly commend- 
able ; the author gives ample reference to the numerous 
sources from which he has derived his information, and 
he has cast aside all national partiality. The literature 
of the history of the steam-engine is now so considerable 
that it can have been no small task to condense an abstract 
into something less than the limits of a small volume and 
at the same time make it interesting ; and the success 
which has been attained must be largely attributed to the 
excellent illustrations. Much of the matter has doubtless 
come ready to the author’s hand, requiring but little 
modification. In places the style of the author very 
closely resembles that of Mr. Smiles. The plan adopted 
is that of awarding unlimited praise to the various in* 
ventors instead of distinguishing between their various 
claims. Throughout this part of the book little or no 
attempt is made to explain the physical questions involved 
or to record the steps by which a knowledge of the 
physical properties of steam has been acquired. 

Had, however, the first six chapters constituted the 
book, it must have been allowed to pass as a fairly full 
and very interesting account of the development and 
application of the mechanism of the steam-engine ; much 
in the same style as the work of Dr, Lardner but in 
many respects much* better and containing considerably 
more matter. 

The history of the philosophy of the steam-engine con- 
tained in Chapter vii. might also be allowed to pass, 
although the assurance with which commendations are 
distributed to such men as Carnot, Joule, Mayer, Rankine, 
Regnault, and Thomson could only have been justified by 
evidence of the possession on the part of the author of a very 
unusual appreciation of the highest theory of his subject — 
an appreciation for which the earlier part of the work had in 
no way prepared us, and which is certainly not shown by 
the merit of the author’s comments in this chapter. 
These comments, however, are of the most cursory kind, 
and although for the most part unintelligible, they did 
not prepare us for the disclosure of the last chapter, in 
which we have the author’s own exposition of the philo- 
sophy of the steam engine and its application. 

A suspicion that the author’ s physics are not what they 
should be began to dawn upon us when we came to the 
paragraph in which he describes the essentials of a good 
Tol. XXX.— No. 487 


furnace, which suspicion was strengthened at the follow- 
ing sentence—" A pound of carbon has been found to be 
capable of liberating by its perfect combustion resulting 
in the formation of carbonic oxidi 14,500 British thermal 
units — but we still reserved our judgment, as carbonic 
oxide might be a misprint for carbonic acid. However, 
on turning over the page we find the following erroneous 
deduction ; — 

^'The laws of thermo-dynamics teach, as has been 
stated, that the proportion of the heat-energy contained 
in the steam or other working fluid which may be trans- 

formed into mechanical energy is a fraction, — L- of 

1^1 

the total, in which Hi and H2 are the quantities of heat 
contained in the steam at the beginning and at the end of 
its operation, measuring from the absolute zero of heat 
motion. In perfect gases, 

III - Ha ^ ri - r., ^ T, ~ T g , 

111 Ti Ti 4“46 i* 2® Fahr. ’ 

but in imperfect gases, and especially in vapours which, 
like steam, condense, or otherwise change their physical 

state, this equality does not exist, and >!i_ 

Hi Ti 

and the fluid is more efficient than the perfect gas as a 
working substance in a heat-engine. In any case it is 
seen that the efficiency is greatest when the whole of the 
heat is received at the maximum and rejected at the 
minimum attainable temperatures.” 

This paragraph shows how completely the author has 
misapprehended the second law of thermo-dynamics. 
And this is not nearly all ; the theory of the steam-engine 
is not so simple but that a slip of this sort might have 
been pardoned, but when we come to the author’s appli- 
cation of the theory to the deduction of the economy of the 
"possible engine of the future,” we have page after page 
of perfect nonsense, which not only shows that the author 
does not understand what he is writing about, but also 
shows that his erroneous views of, and imperfect ac- 
quaintance with, the theory of the steam-engine have led 
him into absurd errors from which the earlier inventors 
on whose work he has so boldly pronounced had emanci- 
pated themselves. How far this is the case will appear 
from the following quotations ; — 

Heat-engines may be divided, for present purposes, 
into three principal classes, according to their disposition 
of rejected heat ; 

Those which restore all heat rejected from the 
working cylinder to the reservoir from which it was 
derived. 

II. Those which restore a part of the unutilised heat 
of the working fluid, discharging the remainder from the 
system and allowing it to be wasted. 

"III. Those which waste all heat rejected from the 
working cylinder. 

"No existing type of steam-engine belongs to the first 
of the classes specified. Some forms of air and gas- 
engines are theoretically assignable to that class, as, by 
means of some form of ‘ regenerator,’ they store up re- 
jected heat and restore it to the succeeding charge of 
working fluid as it enters the cylinder. ... 

" There are two forms of engines of Class I., in which 
— were it possible to fully avail ourselves of them — all 
this waste of energy may be avoided : 

"Type A. The working fluid, if expanded from the 
temperature and pressure of the boiler or reservoir quite 
down to the absolute zero, would have all its heat-energy 
transformed into mechanical work, and there would be 
no waste. The efficiency would be perfect. 
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Type B. All heat rejected from the cylinder unutilised 
may be gathered up and restored to the boiler, there to 
serve as a basis upon which to pile a new stock of trans- 
formable heat-energy, instead of being, as now, rejected 
from the system entirely and lost. This done, there 
could be no loss, as all heat leaving the machine would 
be transmitted to exterior bodies as mechanical energy. 
Nothing being lost as heat, the efficiency of the engine 
would be unity and its economy a maximum. 

‘‘Forms of steam-engines may be conceived in which 
these methods (of saving heat now wasted) may be a])plied. 
Practically, however, it is evident, the first form of these 
two ideal engines can never be made successfully, smee 
it would require to be made of such immense size that 
all the power derivable from it w'ould be insufficient to 
move it.” 

An instance of the Type B is given. It is proposed to 
expand the steam in the cylinder until it is half liquefied, 
then separate the water from the steam and return them 
separately to the boiler, whereupon it is concluded. 

“ Under the conditions now assumed, it is evident that 
only that portion of the heat entering the engine which is 
surrendered by the condensation of steam doing work can 
be utilised. It is also evident that, in this form of engine, 
no heat can be lost ; and, consequently, that the engine 
of Type B, which is operated as just indicated, will have 
yielded the exact equivalent of the net amount of heat 
expended upon it. All heat rejected from the working^ 
cylinder y unntilisedy beinq^ 7 ‘eturned to the hoikcy there to 
form ‘a basis on which to pile up a new stock of utilisable 
energy,* the engine is a ‘perfect engine’ in a broader 
sense than that adopted by Carnot. It is further evident 
that perfect efficiency is given for all ranges of tempera- 
ture, and that what working fluid shall be adopted, and 
what temperatures shall be chosen, will be determined 
simply by practical conditions to be abcertaincd by expe- 
riment. . . . 

“ When this possible ‘ engine of the future ’ is likely to 
be introduced, if at all, can be scarcely even conjectured. 
It seems evident that its success is to be secured, if its 
introduction is ever attempted, by the adoption of high 
steam-pre-jsures, of great piston -speeds, by care and skill 
in design, by the use of exceptionally excellent materials 
of construction, by great perfection of workmanship, and 
by intelligence in its management. There seems no 
tangible obstacle to its introduction.” ^ 


KINAHAN^S GEOLOGY OF IRELAND 
Manual of the Geology of Ireland, By G. St. Kinahan, 
M.R.I.A., &c. (London : C. Kegan Paul and Co., 1878.) 

T he appearance of another volume on Irish Geology, 
so soon after that of Prof. Hull, seems to show that 
the geologists of the Emerald Isle can be as active with 
their pens as with their hammers. Mr. Kinahan, indeed, 
has just claims to be heard when he treats of the rocks of 
his native country, for we suppose there is hardly any 
other living Irishman who has worked so long and so 
continuously among them. His volume, of course, 
coming before us as it does, cannot but challenge com- 
parison with that of his director, Mr. Hull ; and in truth 
it would almost appear as if this had been, consciously or 
not, in his mind. The two books, however, are on two 
very different plans. The general reader who wishes a 

* "The idea first suggested Itself to the mind of the writer in 1858-59, when 
at Brjwn University, and while designine a peculiar form of ‘drop rut-off 
engine/ wh th was intended to work with exceptional economy. The plans 
then c iiiceived have gradually assumed a different shape, but still embody 
the essential principles here outlined. Mr. C. £. Emery, in z868, proposed 
a similar plan. 


pleasantly-written sketch of Irish geology, and of its 
relation to the scenery of the island, will find what he 
needs in Prof, Hull’s chapters. Mr. Kinahan’s work is 
more suited for professed geologists who propose to visit 
Ireland, and want Jo have some idea of the best districts 
to visit for their special purpose. 

The volume is divided into five sections. In the first 
the author describes the sedimentary formations of 
Ireland, going over the country district by district, and 
pointing out in a useful, if somewhat prolix manner, the 
peculiarities of each. In the second he enters upon more 
speculative matter in an account of metamorphic and 
eruptive action as displayed among the Irish rocks. The 
third is devoted to the superficial accumulations, in- 
cluding the drift, the proofs of glaciation, changes of 
level, peat-bogs and prehistoric remains, and extinct 
mammalia. In the fourth section a brief description of 
the physical features is given from the writer’s own point 
of view. The remaining division treats of the economi- 
cally useful minerals of the country. 

One cannot read Mr. Kinahan’ s pages without recog- 
nising his sturdy force of character. He takes up a 
position and holds it, one might almost think somet'mes 
against his better judgment. It is satisfactory, however, 
to find him willing to yield sometimes, as, for instance, in 
his relinquishment of the absurd j//r termination of rocks, 
though he takes care to inform us that while he yields to 
the entreaties of publishers and friends, he remains of the 
same opinion still. What a labour it must have been 
originally to change all his i-s into y-s ! There are some 
other matters of orthography or even of grammar, which, 
when he feels himself to be in a compliant temper, he 
may take into his consideration. Why does he so 
constantly speak of “Cambrians” and “Silurians?” 
These are adjectives, and not nouns, and though in the 
field-slang of the Geological Survey, or of geologists 
generally they may be tolerated, they ought not to appear 
in any grave published work. 

In the first section of the book it will probably occur to 
most readers that there is a want of breadth in the treat- 
ment of the subject. The local details are valuable as 
guides to the places and for the scattered facts they 
contain. But they lack that connecting thread which 
would have strung them all together and have carried the 
reader intelligently along, instead of leaving him, as he 
can hardly help feeling, struggling after the seven- 
leagued strides of Mr. Kinahan as he hops from district 
to district. Brief summaries for the separate regions, and 
a general connected summary of the whole for the system 
or formation, would have given the reader the key to the 
details. And as regards these details we fear they are 
often too vague to be of as much service to the field- 
geologist as he would wish them to be. The kind of 
detail he needs is supplied by the valuable “ Explanations 
of the Geological Survey of Ireland.” Mr. Kinahan often, 
indeed, refers to these “Explanations,” but he would have 
given his volume a more practically useful character had 
he inserted in the account of each district a reference to 
the particular explanation in which a fuller description 
may be found. Such references, for the purposes of the 
student and the geologist who wants to study the matter 
on the ground, cannot be too precise and frequent. As 
it is, Mr. Kinahan* s chapters on the rocks and struc- 
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lure of Ireland are full of suggestive matter, and will be 
consulted by all who wish to learn what has been done in 
Irish geology. 

The section which will provoke most criticism is, 
no doubt, the second — on Metamorpjiic and Eruptive 
Rocks. The author himself hints something to this 
effect in his preface. There are objections to the termi- 
nology he has invented, the words themselves being 
unfortunately selected. For Daubrdc’s term ** regional 
metamorphism he substitutes metapepsis^ and, speaks of 
metapeptic rocks. A dyspeptic geologist — and we suppose 
such beings exist in some number — will shudder at the very 
sound of these words. Then the old term contact meta- 
morphism,” long ago so elaborately illustrated by Delesse, 
is replaced by paroptesis^ and its rocks are called par^ 
optctic. Another term, methylosisy is applied to a local 
kind of metamorphism, ** due to the introduction and action 
of chemical substances from without ; ” and the rocks 
affected by it are named methylotic — a word which many 
a learner will at once surmise to be connected in some 
way with the methylated spirit he used to spill and smell 
of in the days of his practical chemistry. 

But accepting these terms, there will be graver objec- 
tions to some of Mr. Kinahan’s metamorphic notions. It 
is specially unfortunate that he does not give any ade- 
quate grounds in this volume for enabling the reader who 
has not perused his other writings to judge on what de- 
tailed evidence his conclusions have been based. For 
example, he treats quartz-rock as one of the intrusive 
granitic rocks, and distinguishes it from quartzite or 
quartz-schist. But we have been unable to discover any 
passage which explains how he could distinguish these 
rocks, and what are their relative mineralogical and petro- 
graphical characters. Nay, while in one place he includes 
quartz-rock among the highly siliceous intrusive granitic 
rocks, he elsewhere speaks of it as having been again and 
again deposited by springs connected with volcanic action. 
Surely he does not wish us to believe that even a tyro in 
petrography would confound siliceous sinter with any 
form of granitic rock ? Again, without giving any data, 
he speaks of protrusions of limestone and dolomite.” 
How docs he imagine they were protruded? Were they 
thrust out as solid masses, or like the quartz-rock of his 
springs ? He mentions them in connection with ‘‘ a sheet 
of quartz-rock,” and speaks elsewhere of having himself 
observed intrusive quartz- rock in many places. It is 
evident, however, that it would lead to the most hopeless 
confusion if the term quartz-rock, which has for genera- 
tions included hardened siliceous sandstones, sometimes 
even with traces of organisms, were applied also to any 
member of the granitic family. Mr. Kinahan should 
invent another name for his intrusive quartz-rock. He 
has no timidity in names, and might hit upon one quite 
as euphonious as those already referred to. 

Probably the most valuable part of the book is that 
which treats of the prehistoric remains. Mr. Kinahan 
is an authority on crannogesj and the digest therefore 
which he has given of known facts in this subject, besides 
its interest to the general reader, will be welcomed by 
geologists to whom the scattered papers in the Transac- 
tions of the Irish Societies are not familiar. 

The illustrations are singularly poor, and seem all the 
more so by contrast with the sketches of the lamented 


Du Noyer, which have made the geology and scenery of 
Ireland familiar to many eyes all over the world. Could 
not Mr. Kinahan have availed himself of some of the 
drawings, published or unpublished, of his friend ? Any 
additional publicity he could have given them would 
have been another tribute to the memory of a true artist. 

While the author recognises the debt of gratitude owed 
by Irish geologists to Griffith and Jukes, there are some 
names which he passes over in strange silence. Why, 
for instance, could he find no room for the honoured 
name of Harkness ? Surely, when he was writing about 
the metamorphic rocks of Donegal, he might have made 
grateful allusion to the geologist who, more than any one 
else, has thrown light upon these rocks. He quotes two 
or three times an opinion of Prof. Hull only to reject it, 
and these are all the direct references he deigns to make 
to the labours of one who has already done and is still 
doing so much for the cause of Irish geology ; there 
being not the least allusion anywhere to the previously 
published volume by that writer. This may have arisen 
from mere inadvertence, and in that hope we take leave 
of Mr. Kinahan and his book, wishing for both that 
appreciation from geological readers which they de- 
serve. 


OUR BOOK SHELF 

Studies in Comparative Anatomy, No. I. The Skull of 
the Crocodile. By L. C. Miall. No. II. Anatomy oj 
the Indian FJephant. By L. C. Miall and F. Green- 
wood. (London ; Macmillan and Co,, 1878.) 

Prof. Miall has given in the first of these Studies ” a 
careful and systematic description of the Skull of the 
Crocodile, his object being to furnish to students a 
more complete account of the skull in this family of 
reptiles than is found in the usual treatises on the Com- 
parative Anatomy of the Vertebrata. He commences by 
giving a general view of the crocodilian skull, and then 
sketches its mode of development, pointing out at the 
same time the relation of the cranial nerves to the post- 
oral clefts and arches. The individual bones of the skull 
are then described in detail. An elaborate account is 
given of the tympanic cavity and of its communications 
with the several Eustachian passages, which, together 
with the external auditory meatus, represent the cleft 
between the mandibular and hyoidean arches. Mr. 
Miall gives in an appendix a translation, with annotations, 
of Rathke's account of the development of the skull of 
the crocodile. The essay will be of great service to those 
desirous of acquiring a knowledge of the crocodile’s 
skull. 

In the second of these “ Studies ” Prof. Miall writes, in 
conjunction with Mr. Greenwood, an account of the 
anatomy of the muscular, vascular, digestive, and genito- 
urinary systems of the Indian elephant, together with 
some observations on the organs of special sense. This 
essay appeared originally in the Journal of Anatomy and 
Physiology for 18; 8, and in reprinting it the authors have 
reproduced the plates and woodcuts employed in illus- 
trating their description as it appeared in that Journal. 
Throughout the essay frequent reference is made to the 
previous literature of the subject, and the authors point 
out any discrepancies between their observations and the 
descriptions of the other anatomists who have examined 
this species of elephant. The part of this essay which 
contains the greatest number of new facts is the descrip- 
tion of the muscular system, which is very carefully done, 
and forms an important contribution to the myology of 
this huge animal. 
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Seconda Contribuzione inorfoloi^a e sistematica dei 
Sclachu Del Prof. Pietro Pavesi. (Genoa, 1878.) 

In 1874 Prof. Pavesi, of Paria, described in the Annali 
del Ahisco Civico of Genoa a shark which had been 
captured at Lerici, in the Gulf of Spezzia, in 1871. It 
belonged to the genus Sehiche^ but, from a peculiarity in 
the conformation of the rostrum, Pavesi considered it 
to be a distinct species from the great basking shark, 
Sclnrhe maxima^ and named it Sclache rostrata. The 
specific difference of this specimen has, however, been 
called in question by Canestrini, Steenstrup, and other 
ichthyologists, who were inclined to regard it as a mon- 
strous form of the Sclachc maxima. In June, 1877, 
a male shark, also belonging to the genus Sclache, 
was caught in the harbour of Vado, near Savona, 
and, being examined by Prof. Pavesi, forms the sub- 
ject of this second communication to the Annali 
del Museo Civico, vol. xii. Its length was between 
ten and eleven feet. It had been eviscerated before 
coming into his possession, so that the memoir does 
not give an account of the abdominal viscera, but the 
external characters, the skeleton, the pectinated appen- 
dages, the brain and cranial nerves, and the vascular 
system, are described. The shark from Vado is almost 
identical, says the author, with that previously caught at 
Lerici. He then carefully reconsiders the systematic 
position of these specimens. He is strongly of opinion 
that the view that the specimen originally described was 
a monstrous form of Sclachc maxima is quite untenable. 
But his examination of this second specimen has con- 
vinced him that these sharks can no longer be regarded 
as a distinct species, and that they arc young examples of 
the great basking shark, Sclachc maxima. The memoir 
is illustrated by a lithographic plate and by twenty-seven 
woodcuts. 

Das Leben. Naturwissenschaftlichc Entwickelun^ des 
or^anischcti Scelen- und Gcisteslebens, Von Philipp 
Spiller. (Berlin : Stuhr’sche Buchhandlung, 1878.) 
This work may be said to be but an enlarged reproduc- 
tion of a division of an earlier and more important work : 
“ Die Urkraft des Weltalls nach ihrem Wesen und Wirken 
auf alien Naturgebieten,” by the same author. Prof. 
Spiller, whose death it was our painful duty to announce 
last eek, is the originator and founder of a philosophical 
theory on the first cause of all things. According to his 
view the world-ether is the architect of the universe as 
well as the fundamental cause of gravitation. In his 
works, particularly in the one just mentioned, the learned 
professor treats this world-ether theory in a most masterly 
manner, and whatever view wc may take as to the correct- 
ness of his views — a question which we certainly do not 
wish to decide — it is only justice to point out that his 
explanations and definitions arc all written in such a 
spirit of firm conviction of the truth of his theory, that 
an attentive reader cannot refuse his admiration and 
respect. 


LETTERS TO THE EDITOR 
\Tlie Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts. No 
notice is taken of anonymous communications, 

\The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is tmpossiile otherwise to ensure the appearance even of com^ 
munications containing interesting and navel facts, \ 

Leibnitz’s Mathematics 

I UNDERSTOOD Dr. Ingleby to say that he was prepared to 
make good his assertions, and to respond to Mr. Nclson’.s “call” 
as soon as I retracted, or justified, my former statement. 

lu 1871 Dr. Ingleby said it was exactljr twenty years since the 
last ve lige of presumption against the fair fame or Leibnitz was 
“ obliterated.” 

Dr. Ingleby is evidently un.acquainted with the w^ork of Dr, 


Sloman (Leipzig, 1858 ; in English, Macmillan, i860), else he 
would not have spoken of the “last vestige of presumption.” 

Kant’s opinion of Leibnitz, which is far more favourable than 
that of Dr. Sloman, compares him to chemists “who gave 
themselves out to be possessed of secrets, when they had really 
nothing but a perstftision and a conviction of their capacity for 
acquiring such.” This verdict, from a true metaphysician, ought 
to have much weight with Dr. Ingleby, P. G. Tait 


Guthrie’s “Physics” 

Some wrecks ago (p. 31 1) you published in Nature a review 
by Prof. Maxwell of a little book of mine on Practical Physics. 
It is not my intention to complain in any way of the review, 
partly because it would be a profitless trespass on your space, but 
mainly because, while the tone is unfavourable, the instances 
adduced by the reviewer go a long way to confute his own state- 
ments in all ' cases where there is any connection between the 
two. 

Some well-meaning friend has composed and sent me a copy 
of the inclosed. There appear to be various opinions as to the 
authorship. It has even been suggested that Prof. Maxwell, with 
that sense of humour for which he is so esteemed, and with a 
pardonable love of mystification, is himself the author. 

February 24 Fredk. Guthrie 

Remonstrance to a REsrECTE® Daddie Anent His Loss 
OF Temper 

Suggested by Prof. Clerk Maxwell’s review of Guthrie’s 
“ Physics” 

Worry, through duties Academic, 

It might ha’e been 

That made ye write your last polemic 
Sac unco keen : 

Or intellectual indigestion 
O’ mental meat, 

Striving in vain to solve some question 
Fro’ “Maxwell’s Heat.” 

Mayhap that mighty brain, in gliding 
Fro’ space tac space, 

Met wi’ anither, an’ collidin’. 

Not face tac face. 

But rather crookedly, in failin’ 

Wi’ gentle list, 

Gat what there is nac help fro’ callin’ 

An ugly twist. 

If ’twas your “ demon ” led ye blindly, 

\'c should na thank him, 

But gripe him by the lug and kindly 
Rut soundly spank him. 

Sac, stern but patronising daddie ! 

Don’t ta’e ’t amiss, 

If a puir castigated laddie 
I Observes just this : — 

I Ye ’vc gat a braw new’ Lab’ratory 

Wi’ a’ the gears, 

Fro’ \\ Inch, the waild is unco sorry, 

’Maist naught appears. 

A wcebbred dog, yoursel’ must feel, 

Should seldom bark. 

Just put your fore paws tae the wheel. 

An’ do some Wark. 

d 


Unscientific Art 

In Punclfs series of cartoons, “the man at the wheel” turiK 
up now and again. The most recent example is that of 
date February 22 : John Bull and Punch are strenuously holdin g 
a steering-wheel between them, in a tempestuous scene. I have a 
second example before me in the series of cartoons of Beaconsfiekl 
recentlySissued, No. 61 : Disraeli has one hand on a steering-wheel, 
while the other holds a pistol directed to the powder magazine 
below ; and he threatens to blow up the ship if Gladstone and 
Bright (climbing over the bulwarks behind) step on board. 
Other cases udll be remembered. Now (neglecting here the 
olitical meaning of the pictures) these steering-wheels are won- 
erful productions, and how they serve for steering is a mystery. 
The wonder, remarked on by St. James, of “a very small 
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helm ” turning great ships, is here outdone. The wheel stands, 
in all simplicity, between two uprights, or a slitted upright, 
fixed on the deck (or a raised platform) ; there is nothing behind 
or before the outer surfaces of the uprights. But an essential 
part of ordinary steering-wheels is the druni or axle extending 
generally a little way behind (and covered, iSmay be), on which 
are wound ropes or chains passing round pulleys to the tiller. 
A more modem form well known is a screw shaft with 
levers, &c. The omission in question in these cartoons leaves 
the scientific mind decidedly “at sea,” and with little confidence 
in the steersman. I suspect the artistic type of mind is rather 
apt to neglect such details. 

It is remarkable, indeed, how many matters belonging to 
simple observation escape notice by artists. I may perhaps be 
allowed to note a few points which have occurred to me in 
glancing over Punch from November to the present time, and the 
three books of cartoons of the Punch series. 

The electric machine sometimes makes its appearance in 
Punch, In No. 53 of the Bcaconsfield cartoons, that gentleman 
(as a professor) 15 arranging a circuit between an aristocrat and 
a working man for a shock. The electric machine behind is 
evidently meant for one of the Ramsden type, but the brass-work 
with points to collect the electricity is wanting, and the glass 
plate seems to have great concealing power. Again, the clever 
and fantastic sketch at the beginning of the Almanack shows an 
electrical machine of quite indescribable type, unless it be a 
Holtz, but it defies all mechanical conception. Perhaps it is not 
allowable to apply scientific rules to the brilliant insanity of such 
drawings, but I think there should be more basis of real exist- 
ence than this one presents. 

From many pictures we might be led to infer that left- 
handedness is much more common than it really is. Thus, a 
pince-nez is held in the left hand by Mr. Bright (in No. 19 of the 
Bright cartoons), by a church dignitary speaking to his daughters 
{Punch, December 21, p. 282), and by an old gentleman who 
receives a letter on the road on a snowy day (Punch, Fcbruaiy I, 
P* 39)* the Almanack (p. 5) a workman holds a cup in his 
left hand and a saucer in his right. Reins arc frequently held 
in the right hand (which, I understand, is wrong) — one example 
is the cartoon of Punch, December 14, “Post Equitem.” If 
something might be said for these case=!, it is difficult to see how 
an artist can be justified in putting a quill pen behind the left ear, 
as in the case of Gladstone, when meeting Bismarck (last of 
Gladstone .series), unless, indeed, the right ear were already 
occupied with one (which is not here the case). A similar 
remark seems applicable to a caricature of Ruskin by Sambourne 
(Punch, December 7, p. 254). 

In an ingenious sketch (J^ncli, February i, p. 37), in which 
a complex pocket-knife or sort of multuni in parvo is made to 
take the a^^pcct of a formidable animal, the spiral of the cork- 
screw turns the wrong way. 

In one of the Bright cartoons (No. 33), that gentleman appears 
in court costume l^fore a mirror which slants away from him 
upwards, but the image, I think, hardly corresponds to this. 

One word more, and of a somewat different order of criticism. 
Heat of certain intensities and in certain circumstances may, of 
course, be very unpleasant. But, as we have had good reason 
to know lately, heat may be very welcome and agreeable. 
Therefore I venture to indict the cartoon of Punch, February 15, 
“ Hot water, sir ! ” as flagrantly at fault. Beaconsfield is bring- 
ing in the morning’s hot water to John Bull in bed. In the 
session of 1879 John Bull may very likely find himself “ in hot 
water ; ” but in the connection to which the picture refers, hot 
water is a pleasant mitigation to the inevitable discomfort of 
washing. So John Bull’s horrified look could not possibly refer 
to that. If he were being awoke, as I have been, in a hydro- 
pathic establishment, about 6 A.M., by a fiend in human shape, 
who showed a cynical determination to pack him in a cold wet 
sheet, the man’s implements might arouse some horror. In the 
Beaconsfield cartoon. No. 90, “The Turkish Bath,” the meta- 
phor is, of course, all right; “You made it so confoundedly 
hot for me 1 ” 

Some of the foregoing are little points, but they prove this 
much, that there is room for improvement among artists of this 
class as regards correctness of observation and strict fidelity to 
^act. A. B. M. 


Intellect in Brutes 

^ In Mr. Nicols’ instance of intellect in brutes (Nature, yol. 
XIX. p, 365) he tells ns that a plumber “ had on several occasions 
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been called in to examine into the cause of leakage of water* 
pipes under the flooring of houses,’* and then records a single 
instance of rats having knawed through a pipe. It is important 
to know whether the plumber knew of another case : for the 
idea at once suggests itself that the pipe had cracked through 
frost, and the rats then discovering the leakage gnawed it to get 
more water. 

It has always seemed to me that brute reasoning is always 
practical but never abstract. They do wonderful ‘things suggested 
by the objective fact before them ; but, I think, never go beyond' 
it. Thus, a dog left in a room alone rang the bell to fetch the 
servant. Had not the dog been taught to ring the bell (which on 
inquiry proved to have been the case) it would have been abstract 
reasoning, but it was only practical. The Arctic fox — too wary 
to be shot like the first who took a bait tied to a string, which 
was attached to the trigger of a gun—would dive under the snow 
and so pull the bait down below the line of fire. This is purely 
practical reasoning ; but had the fox pulled the string fir^ t out 
of the line of fire in order to discharge the gun, and then to 
get the bait, that would have been abstract reasoning which he 
could not attain to. 

This practical reasoning is just what young people do, before 
Ibcy can reflect. A boy the other day found the straps of hi.s 
skates frozen The fact only suggested cutting them. Not one 
of his .schoolfellows reflected upon the abstract fact that the ice 
would melt if he sat upon his foot a few minutes. Hence brutes 
and boys are just alike, in that nothing occurs to either bc\ond 
what the immediate fact before them may suggest. The one 
kind I call purely practical reasoning, which both have ; the 
other, abstract, which brutes never acquire ; but the boy loHl as 
his intelligence develops. George Hensluvv 


In Central Park one very hot day my attention was diawn to 
the conduct of an elephant which had been placed in an inclo‘-urc 
in the open air. 

On the ground was a large heap of newly-mown gras.s, w hich 
the .s.agacious animal w’as taking up by the tninkfull, and laying 
carefully upon his sun-heated back, fie continued the operation 
until his back was completely thatched, W'hen he remained tpiict, 
apparently enjoying the result of his ingenuity. 

It .seems to me that instinct dixoviXa have prompted the elephant 
to cat the grass, and that it was reason which caused him to use 
it for the purpose of diminishing the effect of the sun’s rays. 

New York, February 8 James J. Furniss 


Bees’ Stings 

Will you allow me, as possessor of a couple of score of hives, 
to say a word respecting the discussion in your columns as to the 
effect on Apis mellifica of the loss of its sting and appendages. 

As far as my observations go, the bee is not seriously injured 
by the loss, for though imprisoned and watched for some liours, 
as soon as released it flies back to its hive, and apparently resumes 
its work as before. However, any one sufficiently jiainslaking 
can settle the question finally by marking some such bees, and 
watching for their departure, and return laden with lioney or 
pollen. 

May I ask if any of your readers have yet determined the 
identity of bee poison and formic acid. The former is said, on 
exposure to the air, to solidify to a white crystalline mass, but 
formic acid requires, I believe, a temperature of o® C. to effect 
this modification. J. P. JACKSON 

Bull’s Mill Apiary, Hertford, February 18 

P, LE NEVE FOSTER 

A very numerous body of friends will have heard 
with regret of the sudden death of Mr. Le Neve 
Foster, the secretary of the Society of Arts. Though 
not himself an original worker in science, there were 
few men better known in scientific circles, or so uni- 
versally liked where he was known, as Mr. Foster. His 
connection with the Society of Arts threw him amongst 
men working in nearly all lines of research, and there are 
probably few recent instances of the practical application 
of any new scientific discovery to industrial purposes in 
which he did not take some interest. Coming up to London 
with a fellowship from Trinity Hall, he was called to the 
bar in 1836, and practised for some fifteen or sixteen years 
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as a conveyancer. The natural bent of his mind, and some 
association of his relatives with the Society of Arts, led 
him to join it, and he soon became a member of its council. 
The Society was then in anything but a flourishing state. 
The necessity for such work as it had usefully done at 
the beginning of the century had passed avray, and those 
who then controlled its destinies were hardly capable of 
striking out for it a fresh line of action. It was, however, 
just beginning to revive a little, when the proposal to 
hold the first great exhibition was taken up by Mr. (now 
Sir) Henry Cole, Mr. (afterwards Sir) Wentworth Dilke, 
and some others of the more enterprising spirits who 
were then gaining the upper hand in the Society. With 
this reforming party Mr. Foster was associated, and it 
tells much of the character of the man, of his freedom 
from self-seeking tendencies, that while other members 
of the little body worked their way upwards to honours 
and high positions, he was content to remain with- 
out reward, either pecuniary or titular, as a worker for the 
whole of his life. When Mr. Grove gave up the secretary- 
ship of the Society of Arts in 1853, Mr. Foster, resigning 
the post he then held on its Council, was appointed to the 
office, an office which he held till the day of his death, 
last Thursday. Since then his career has been associated 
with that of the Society. This grew in numbers and influ- 
ence, and so the Secretary’s office increased in importance. 
During the twenty-five years in which he guided it, it did 
a great deal of good work, and, it may be owned, some 
which was not of much value. The trivialities soon 
passed away and were forgotten, the good work endures. 
In undertafangs such as that of a public society most of 
the work and but little of the credit falls to the executive 
officer, and probably, if the truth were known, • many of 
the crude ideas first launched into the world at the 
Society of Arts owed their ultimate success to their having 
been hammered into a practical form by the secretary. 
Ever ready with advice, the fruit of long experience, 
never borea even by the most importunate of inv'entors, 
ready to find something good, something to praise in the 
most impracticable of schemes, he won the friendship, even 
the affection, of all who knew him. 

At many scientific gatherings his genial presence will 
be missed. His was a well-known figure at the British 
Association meetings. For thirteen years he acted as 
secretary to Section G (Mechanical Science), and from 
1863 to 1866 he served on the Council of the Association. 
Taking an intelligent interest in several branches of 
science, it was to photography that he principally devoted 
himself. He was one of the earliest amateur photo- 
graphers, and continued to work energetically at his 
favourite pursuit down to the time of his death. One of 
his last bits of out -door work, before his camera was laid 
aside for the winter, was to take a view of the Obelisk on 
the Embankment, a day or two before it was swung from 
a horizontal into a vertical position. He wrote a good deal 
on photographic subjects, mainly in the pages of the British 
Photoj^raphic Journaly and similar periodicals. He also 
wrote the article on photography in the series of volumes on 
^‘British Industries,” published by Mr. Stanford. He 
was an occasional contributor to several of the scientific 
and technical journals, and wrote a good deal in the 
Jounial of his own society, which, though not founded 
by him, was published from the beginning under his 
auspices, for he was on the Committee of Publications 
when it began, and his secretaryship commenced before 
the completion of its first volume. The older series of 
TransactiofiSy it will be remembered, ceased some few 
years before the Journal was started. Mr. Foster was 
one of the founders of the Photographic Society, and served 
till a few years ago on its council. He was also President 
of the Queckett Club for a year. The manner of his 
death was startlingly sudden. Returning home after his 
day’s work, he sat down to read the newspaper before 
dinner, when one of his family coming into the room 


after he had been by himself only a few minutes, found 
that he had fallen back from his chair dead. The cause 
of death was fatty degeneration of the heart. He died 
as we might all wish to die, at a ripe old age (nearly 
seventy), quietly afed easily, after a good life’s work, and 
in harness till the end. 

He did not live to receive a testimonial which his 
friends had just collected for him, and these same friends 
now propose to do what they can to increase the amount 
for the benefit of those he has left behind. 


DR. APPLETON 

were only able last week to note briefly the loss 
which learning and science have sustained in the 
death of Dr. Appleton at the early age of thirty-eight years. 
Dr. Appleton was bom at Reading, where, and at St. 
John’s, Oxford, he received his education. His special 
bent lay more in a literary and philosophical than in a 
scientific direction ; but, as we indicated, his services to 
the advancement of science in this country have been very 
great. He may, indeed, be regarded as the originator of 
the movement for the endowment of scientific research ; 
and it is greatly owing to his unceasing activity and influ- 
ence that anything has been done in this direction by 
Government. To quote the words of the memoir in 
^ the Academy y of which he was the founder, and which, 

] for the sake of sound criticism and accurate know 
ledge, we trust will be a lasting monument to his energy, 
and the breadth of his culture : — “ With an enthusiasm 
which nothing could chill, and a belief no opposition 
could shake, he endeavoured to inspire his countrymen 
with the same zeal for learning and science that he felt 
himself, and to rekindle among them the well-nigh ex- 
tinguished love of disinterested study and research. 
Where others talked, he acted ; where others wavered, 
he continued firm. Through good report and evil report 
he struggled on towards the goal he saw clearly before 
him, and the confidence he felt himself was communi- 
cated to those who worked with him. Gifted with the 
power of organisation, with boundless energy, and with 
the art of influencing others, he was marked out as the 
leader of a forlorn hope. Defeat was impossible for him, 
and disappointment only increased his courage and 
activity. It was in Dr. Appleton’s hands that the move- 
ment in favour of the endowment of research took solid 
shape and organisation. His exertions brought about the 
meeting at the Freemasons’ Tavern in 1872, which first 
drew public attention to the fact that the universities exist 
for something higher than the examination of young men. 
From that time forward Dr. Appleton took an active share 
in the agitation that resulted in the passing of the Uni- 
versities Act of 1877, and none of the opportunities which 
his editorial position gave him were allowed to be lost. 
Besides letters in the Times y the Pall Mall Gazette y and 
elsewhere, he wrote two elaborate articles on ‘The 
Economic Character of Subsidies to Education’ and 
‘The Endowment of Research as a Form of Pro- 
ductive Expenditure,’ both republished in the volume of 
‘ Essays on the Endowment of Research,’ of which Dr. 
Appleton was editor.’* 

We are pleased also to be able to refer in this connec- 
tion to an article in the Athenceum, Although there are 
some parts of this article which we certainly could not 
quote. In this it is acknowledged that Dr. Appleton had 
raised a CTeat question, and given it a hold on public 
interest, ‘‘and there can be no doubt that the movement 
which he, more than any other single man, had set on 
foot had considerable effect on several of the provisions 
of the Universities Act passed by the present Govern- 
ment.” . . . “ For a man who died before he was thirty- 
eight it is no slight achievement to have forced such a 
question as this on the sluggish attention both of the 
public and of Parliament.” 
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We are pleased not only that our contemporary should 
tiear such hearty testimony to the energy and success of 
Dr. Appleton, in promoting the cause which he had at 
heart, but that it should be able to refer to the subject of 
endowment of research not only witHput bitterness, but 
with even some slight measure of approval. A cause 
which had so pure-minded, clear-sighted, and widely- 
cultured a man as Dr. Appleton on its side, must surely 
have some solid reasons in its favour. 

Dr. Appleton is ackno^vledged by all who knew him to 
have been one of the most even-tempered of men. He was 
always cheerful and complaisant ; opposition and even 
rudeness did not ruffle him ; he returned to the charge 
smiling at every blow. He was a very quick and ready 
manager in such work as that of an editor, being full of 
suggestion, and prompt at meeting difficulties. He was a 
genuine philosopher, though he professed keen interest in 
all departments of knowledge, he did not make the 
mistake of over-estimating his own knowledge, or of 
pretending to an cncyclopsediac mind. His great merit is 
that he really gave time and strength for ** ideal ends. 


PRISON BREAD 

T N two former papers ^ I discussed the dietetic value 
and chemical composition of brown bread and of 
aerated bread. The recent report of the Committee 
appointed to inquire into the dietaries of the prisons in 
England and Wales having called public attention to the 
subject of the nourishment contained in different varieties 
of bread, the suggestions made in that report may be 
suitably considered at the present time. 

On pages 21, 22, 23, 38, and 39 of the report will be 
found the statements and figures as to the bread question, 
which I propose to criticise on the present occasion. 
The committee begin by stating that ** the flesh-formers 
in white bread amount to 7 or 8 per cent., according to 
the quality of the wheat of which it is made. In bread 
containing the envelopes (of the grain) they amount to 
about 10 per cent.’' Two or three years ago little fault 
could have been found with these statements ; indeed, 
the Committee appear here as in other parts of their 
report, to have drawn some of their facts and figures 
from a work of my own on Food, published in 1876 
for the Science and Art Department. Still I am not 
now prepared, in the light of the most recent analyses 
of wheat and its mill-products, to endorse the statement 
that brown bread, whether made so as to include all the 
flour, middlings, sharps, pollard, and bran, produced 
from a given weight of wheat, or with all these materials 
minus the coarse bran, will contain on the average 10 
per cent, of flesh-formers. Why, there are some varieties 
of wheat, beautiful, plump, soft, white, floury wheats, 
which do not contain more than 8 per cent, of total 
nitrogenous matters of all kinds, including veritable flesh- 
formers. How then can a wheat of this kind, if simply 
ground up (whether the 4 per cent, of long bran it yields 
be included in or excluded from the bread), be made to 
yield a brown bread or whole meal bread containing 
more flesh-forming matter than 5^ per cent. ? For the 
meal will have taken up nearly one half its own weight 
of additional water, and will now be proportionately more 
dilute as to all its nutrients. 

And, again, 1 have previously pointed out that the 
coverings of the wheat grain contain, in varying, yet 
considerable proportions, nitrogenous compounds to 
which the flesh-forming property cannot be rightly 
attributed. Thus, it may easily happen that the inclu- 
sion of the 14 or 15 per cent, of mill products, usually 
rejected in bread-making (excluding the long bran), may 
not appreciably influence the proportion of flesh-formers 
in the loaf. These two considerations do not, in my 
opinion, lessen the desirability of substituting whole mesd 

* Nature, vol. xvUi. p. 299, and vol. xix. p. 174. 

Report of Committee on Dietaries in liaisons, 1878. 


bread for white bread in our prisons, but they invalidate 
some of the Committee’s calculations as to the amounts of 
flesh-formers supplied in the new prison-dietaries, and 
they further suggest a method of aojusting the nutrient 
ratio which should subsist between the nitrogenous and 
carbonaceous constituents of the day's ration. 1 will 
briefly discuss these two points. 

We are told (on page 38) that 7 lbs. per week of bread 
will furnish the prisoner with 9 072 ounces of flesh- 
formers. Now, if the bread referred to be that recom- 
mended by the reporters, 7 lbs. should furnish, according 
to their own showing, no less than 1 1 '2 ounces of flesh- 
forming nitrogenous matters. For they affirm such 
bread to contain on the average 10 per cent, of flesh- 
formers, and so the weekly allowance of 7 lbs. or ii2 
ounces of bread would furnish 1 1 *2 ounces of these nutrients. 
They appear, however, to have assumed the bread in 
use to contain not 10, but only 8*1 per cent, of flesh- 
formers— at least, in the absence of direct analytical 
data, I deduce this figure from the calculated amounts of 
nitrogenous substance tabulated in the report. Indeed, 
I conclude that they have not made the fresh calculations 
rendered necessary by the altered composition of the 
proposed bread, but have adopted the old figures cf 
Playfair and other writers on this subject. But taking 
average whole meal bread made as directed by the re- 
porters, and from ordinary wheats, it would not be safe 
to reckon upon it containing as much as 8*1 per cent, of 
true flesh-forming material — my own experiments put it at 
a little above 7. But granted the higher figure, we then 
find that the prisoners with hard labour (with 7 days' con- 
finement) receive no more than 14 ounces of flesh- 
formers to 96 of heat givers, reckoned as starch, during 
a week. The ratio here is i to 6*8, which differs too 
widely from the normal ratio (i : 4i) to afford satisfactory 
sustenance to men expected to do nard work. 

' There are, however, two ways out of this difficulty. Why 
should not a part of the fine flour be excluded from the con- 
stituents of the meal for prison bread ? ( )r again, why 
should not biscuit flour, tailings, and middlings be added 
to it from other sources ? And the same result might be 
ensured, and the flesh-formers be at the same time more 
adequately represented in the bread, if care were taken to 
choose for prison meal the hard, horny and tail wheats, 
which are always more nitrogenous than the white, opaque 
and soft grains. It is true that some of these hard, trans- 
lucent wheats, especially when they owe their character 
to unripeness or a w'et season, contain a larger proportion 
than usual of non-albuminoid nitrogen, but in spite of 
this their percentage of true flesh-formers is always high. 
It would be quite easy, by chemical analysis of the 
samples of gram offered by contract to the authorities, 
always to secure a wheat containing 13 to 14 per cent, of 
true flesh-formers, and therefore capable of producing a 
bread with at least 9 per cent. 

There are tvi o other remarks suggested by reading the 
part of this report on Prison Dietaries which relates to 
bread. The Committee is clearly right when it urges the 
desirability of including most of the coarser mill products 
of wheat in the meal on account of the ohosphates thus 
secured. And the proposed plan is a good one, of making 
the dough of the finer mill products only at first, and then 
introducing, when the dough is nearly ready for the oven, 
the middlings, sharps, and pollard ; again, kneading the 
mass as quickly as possible, and then baking it. The 
excessive solidity and stickiness of most whole meal 
bread is thus avoided, since the ferments present in the 
seed coats of the grain have but little time to exert their 
action upon the starch of the flour. A. H. CHURCH 


ISOMORPHISM 

the regular meeting of the Berlin Chemical Society 
on February 10, Prof. Hermann Kopp, of Heidel- 
berg, delivered an address upon Isomorphism." Prof. 
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Kopp first proceeded to sketch the methods employed for 
determining the molecular and atomic weights of the 
elements. When an element can be volatilised con- 
veniently, so that we can obtain its vapour-density, its mole- 
cular weight is readily decided. Those elements which 
enter with a large number of volatile, or gaseous bodies, 
like carbon, present but little difficulty. Those, like zinc, 
which form but one class of volatile compounds, leave 
much to be desired, fora series of homologous bodies are 
no better than a single member of the series. In this 
case, however, the specific heat of the element conies to 
our aid, and we can usually take such a multiple of its 
equivjdent as will give, when multiplied by the specific 
heat, a product not far from six. Naumann’s law also 
enables us to make use of the specific heat of salts as 
well as that of the elements, the product of the specific 
heat by the sum of the atomic weights being nearly equal 
for similar compounds, and usually six times that of the 
number of atoms in a molecule. But this fails in some 
cases, probably, because we cannot take the specific heat 
at a sufficiently high temperature, as in the case of ice. 
In many cases where the above tests fail, isomorphism 
holds good. But totally unlike bodies, containing an 
unlike number of atoms in the molecule, have the same 
crystalline form. To avoid this dilemma, Prof. Kopp 
proposes to limit the term isomorphous to those com- 
pounds which possess the same crystal-forming power, as 
proved by their ability to crystallise together, or, if 
unequal in solubility, the ability of one crystal to grow in 
a solution of the other. Both of these cases were beauti- 
fully illustrated by alums. If a trace of a chromalum 
solution be added to a solution of potash-alum, each 
crystal that forms will contain both, as shown by the 
reddish tinge, and the colour deepens as the quantity of 
chromalum added is increased. On the other hand, 
wJicn a crystal of one sort of alum is placed in a solution 
of the other kind, it continues to grow. Fine specimens 
of such crystals were exhibited by the speaker, who 
is remarkably skilful in this matter of growing and 
nursing crystals. Many other isomorphous salts were 
exhibited, such as the sulphates of magnesia and nickel ; 
in some cases two different salts had been deposited 
alternately over the crystal of a third salt. Most inter- 
esting were rhombuhedra of calxspar covered with nitrate 
of sodium, thus proving these two bodies isomorphous. 
The professor acknowledged that he had had much dif- 
ficulty in obtaining these, and had utterly failed to make 
a cr)stal of arragonite grow in a solution of nitrate of 
potash. Prof. Kopp said, in conclusion, that unlike 
number of atoms could not replace each other in a mole- 
cule of two isomorphous bodies. Sulphate of cadmium 
will crystallise with eight equivalents of water to three of 
the anhydrous salt. • Sulphate of didyiniiim crystallises 
with eight equivalents of water. Both have the same 
crystalline form, but two atoms of didymium seem to re- 
place the three of cadmium ; — 

L)i 2 S 30 i 2 “1“ SHjO I 

CdaSaUia -j- 8H2O. 

But these salts will not crystallise together, and crystals 
of the latter, from a mixed solution, contain no pinkish 
tinge of didymium. 


BEK MAJESTY^ S ASTRONOMER AT THE 
CAPE 

M r, DAVID GILL has been gazetted successor to 
Mr. E. J. Stone in the direction of the Royal Ob- 
servatory, Cape of Good Hope. The discrimination 
exercised by the First Lord of the Admiralty in this 
appointment, we are confident will be appreciated and 
applauded by astronomers generally. Obtaining his first 
experience in practical astronomy m the Observatory at 
Aoerdeen, and in a private observatory which he erected 


in the same place, Mr. Gill was so fortunate as to be 
associated with Lord Lindsay in the designs and details 
of the large observatory founded by this nobleman at Dun 
Echt in 1870, takii^ the position or chief of the staff. He 
thus became engaged in the organisation of the expedition 
to the Mauritius fitted out by Lord Lindsay for die obser- 
vation of the transit of Venus, on which occasion advantage 
was taken of the circumstance of a heliometer forming part 
of the equipment to determine the sun’s distance by mea- 
sures of the planet Juno, being the first trial of the method, 
and attended with satisfactory results ; the details of this 
work were published by Lord Lindsay as the joint work 
of himself and Mr. Gill. In connection with the same 
expedition, Mr. Gill arranged and personally conducted 
the whole of the chronometric and telegraphic longitude 
determinations connecting Berlin, Malta, Alexandria, 
Suez, Aden, Bombay, Seychelles, Reunion, Mauritius, 
and Rodriguez. It was while engaged upon these opera- 
tions that he undertook, at the request of the Khedive, 
the measurement of the first base line of the geodetic sur- 
vey of Egypt. In 1877 Mr. Gill laid before the Royal Astro- 
nomical Society a proposal to determine the sun’ s distance 
by heliometric observations of the planet Mars about the 
very favourable opposition of that year. Lord Lindsay 
lending his heliometer for the purpose. The proposal 
met with the support of the Astronomer- Royal and 
Council of this Society, and was further aided in its 
execution by a grant from the government funds in the 
hands of the Royal Society. The Island of Ascension 
was fixed upon as a favourable station for these observa- 
tions, and Mr. Gill proceeded to Ascension in June, being 
occupied there about six months in the necessary prepa- 
rations and carrying out of the scheme. The reductions 
are still proceeding, but in proof of the importance 
attached to this attempt to obtain a reliable value of the 
solar parallax and the interest felt by the leading astro- 
nomers of different nations in his work, it may be men* 
tioned that on asking for aid in the accurate determina- 
tion of the positions of the stars observed with Mars, 
his request was cordially acceded to at the following obser- 
vatories ; — Greenwich, Oxford, and Liverpool, Albany, 
U.S., Berlin, Cambridge, Mass., Cordoba (the national 
establishment of the Argentine Republic), Kdnigsberg, 
Lcip^ic, Leyden, Melbourne, Paris, Piilkova (the Imperial 
Observatory of Russia), and Washington. 

We will express the hope that Mr. (Jill may carry to 
his new sphere a continuance of the great energy he has 
hitherto shown and repeat our conviction that his nomina- 
tion by the First Lord to the important position of “ Her 
Majesty’s Astronomer at the Cape,” will be hailed with 
great satisfaction in the astronomical world. It is under- 
stood that Mr. Gill leaves England early in May, arriving 
at the Cape in good time to confer with Mr. Stone upon 
the future work of the Observatory. 


OUR ASTRONOMICAL COLUMN 

The Naval Observatory, Washington. — The Re- 
port of Admiral Rodgers, superintendent of this great 
astronomical establishment, for the year 1878 has just 
been issued. The operations of the institution have been 
more than usually extended, involving expeditions for 
the observation of the transit of Mercury on May 8, and 
the total solar eclipse of July 29. The 26‘inch refractor 
has been in charge of Prof. Asaph Hall, with Prof. 
Holden as assistant, and has been constantly employed 
in the observation of satellites, double stars, and nebulze, 
and occasionally of comets. Admiral Rodgers mentions 
that many foreign astronomers visiting the United States 
on the occasion of the eclipse, took the opportunity of 
inspecting this instrument, expressing very genei^ly an 
opinion that the mounting was too light, and in this 
opinion the superintendent to a certain degree coincides, 
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•although it is pointed out that during the five years that 
the equatorial has been mounted, “ the position of the 
pole of the instrument has changed only a fraction of a 
minute of arc.” The observations of the satellites of 
Saturn refer mostly to Japetus, Hype^on, and Titan. 
The disappearance of the ring took place February 6 ; 
Bessel’s elements were verified by observations of its 
angle of position on thirty-six nights by Prof. Hall, and 
on twenty nights by Prof. Holden. There are also ob- 
servations of the satellites of Uranus and Neptune, 
besides the fine series on the two satellites of Mars which 
were placed in the hands of astronomers some time since. 

A good series of measures of the companion of Sirius 
was obtained, and the six stars in the trapezium of Orion 
hare been measured in connection with observations of 
Mr, Otto Struve’s selected list of stars for determining 
the personal errors of observers. Prof. Holden observed 
the Orion nebula on twenty-eight nights, also six others 
of the more interesting of this class of objects. 

The transit-circle and the 9‘6-inch equatorial have 
been in charge of Prof. Eastman; 3,450 observations 
were made with the former instrument during the year, 
while the equatorial has been occasionally employed for 
a very necessary auxiliary purpose when it is desired to 
observe the fainter or less accurately computed minor 
planets on the meridian, viz., in determining previously 
the approximate correction of the ephemcrides ; for want 
of this necessary preliminary observed at Washington, a 
considerable number of observations on the meridian | 
have been put upon record as observations of faint 
minors, which have been found to belong to small stars, 
to the equal vexation of observers and computers. 

During the transit of Mercury, seventy-two photographs 
of the planet upon the solar disk were made at Washington 
by Mr. Rogers, with one of the photohcliographs used for 
the transit of Venus. I’rof. Darkness proceeded to 
Texas for the observation of this transit of Mercury, 
succeeding better with the later than the earlier half of 
the phenomenon. The compilation and discussion of 
the observations is proceeding under Prof. Eastman, and 
will soon be ready for publication. 

With regard to the total solar eclipse, it is stated that 
the liberal appropriation authorised by Congress allowed 
of a number of separate expeditions being organised, and 
the co-operation of the leading astronomers of the United 
States was invited and cordially responded to ; but, while 
the Observatory of Washington was enabled to assist in 
a financial point of view, the heads of expeditions were 
left free to arrange their own plan of observation. The 
report enters briefly into particulars of the stations and 
success of the observers, to which space will not allow 
further reference here. With respect to the search for 
an intra-Mercurial planet or planets, it is mentioned that 
the following, in addition to Prof. Watson, were so occu- 
pied, at least during a part of the time that the sun was 
obscured; — Prof. Asaph Hall at La Junta, Colorado, 
with a 5-inch Alvan Clark equatorial, power 150 diame- 
ters, sweeping south and following the sun to about 10® 
distance ; Mr. O. B, Wheeler at the same place, with a 
similar instrument, sweeping below and preceding the 
sun; Prof. Newcomb at Separation, Wyoming, and 
Professors Holden and Pritchett at West Las Animas, 
Colorado, also conducted unsuccessful sweeps for an 
intra-Mercurial planet. 

The Washington Observatory has made arrangements 
for dropping a time-ball in New York city, at noon daily, 
which took effect from September 10, 1877; there have 
been a few failures, the cause of which is explained. The 
volume of observations for 1875 was daily expected to 
be delivered from the press at the time the Report was 
drawn up ; we presume there are few real astronomical 
workers who have not experience of the liberality with 
which the handsome volume annually issued has been 
distributed, by the United States Naval Observatory. 
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Tempel’s Comet, 1867, II.— Since our last note re- 
ferring to this comet, M. Gautier has published sweeping- 
ephemerides, in the calculation of which he first assumes 
the perihelion passage to occur May 10*9416 Berlin mean 
time (that being the epoch fixed by his calculations after 
taking into account the action of Jupiter during the 
present revolution, which has delayed the comet less than 
three days), and then varies this date by + 4 days ; he 
believes the error of his computation will not exceed 
these limits. The following are the positions taking 
T = May 10*9416 for midnight at Berlin, or roughly for 
iih. Greenwich time, during the next period of absence 
of moonlight, or rather beyond it : — 


GO 

Right 

Ascension. 

North Polar 
Distance. 

Log. Distance Intensity 
from Earth, of Light. 

March 10 . 

h. m. s. 

. IS S 6 1 

•• 98 S 4‘4 

.. 0*0960 .. 

0*188 

14 . 

.16 I 41 

•• 99 lo'S 

.. 0*0808 .. 

— 

18 . 

.16 7 2 . 

.. 99 26*2 

.. 0*0657 .. 

— 

22 . 

.. 16 12 2 . 

.. 99 41-6 

.. 0*0506 .. 

— 

26 . 

. 16 r6 39 . 

•• 99 S <>'9 

.. 0*0355 ... 

— 

30 .. 

. 16 20 51 . 

. 100 12 '6 . 

.. 0*0206 ... 

0*278 


An acceleration of four days in the time of arrival at 
perihelion will alter the comet’s position on March 10, 

lom. IS. in R.A., and 4- 1° 4' in N.P.D. ; and on 
March 30, -f iim. 51s. in R.A., and 4- i® ii' in N.P.D. 

BIOLOGICAL NOTES 

New Fishes erom Central Asia. — The last number 
of the BuUciin of the Imperial Academy of Sciences of 
St. Petersburg contains an interesting communication 
from Prof. Kessler on the fishes obtained by Prjvalsky 
during his recent e.xpedition to Lob-Nor, a district pre- 
viously unvisited by any naturalist. Herr Prjvalsky’s 
collection from Lob-Nor and the basin of the Tarim con- 
tained examples of eleven species of fishes, eight of which 
belong to the family of CyprinidcPy and three to that of 
Codittdes, As might have been expected, nearly the whole 
of these are new to science, and belong to genera (Dipty^ 
c/uts, Schizothorax^ &c.) characteristic of the high lands of 
Central Asia. One of the Cyprinoides is so peculiar as to 
necessitate the institution for it of a new genus, which 
Herr Kessler proposes to call Aspiorhynchus, Aspit^ 
rhynchns prjvalskii^ as Prof. Kessler names this fish, in 
honour of its discoverer, inhabits the lower Tarim and 
Lob-Nor, where it attains a considerable size and furnishes 
an excellent article of food. Prof. Kessler suggests that 
two of the fishes obtained by the late Dr. Stoliezka during 
Forsyth’s expedition to Yarkand, which were referred by 
Dr. Day to the genus Ptychobarbus^ probably belong to 
his genus Aspio^hynchus, 

Dredging Operations, Gulf of Mexico.— The last 
Bulletin (No. 9) of the Museum of Comparative Zoology 
at Harvard College, Cambridge, Mass., contains an 
account of some wonderful new or rare forms of echini, 
by A. Agassiz, of corals by L. F. do Pourtal^s, and of 
ophiurans, by T. Lyman, all the specimens having been 
dredged, during the survey of the United States steamer 
Blakcy in the Gulf of Mexico. Preceding the technical 
descriptions there is a bibliographical notice of the publi- 
cations relating to the deep sea investigations carried on 
by the United States Coast Survey from 1850 to the present 
time. Of the echini described and figured in the present 
number is a most interesting new species of Dorocidaris 
(/?. blaket). While the recent Cidaridae, so far as at present 
known, do not by any means show the great variety in 
the form of their spines, which is found so common 
among the fossil genera of the family ; yet here we have 
at least one species in which the variety of the shape of 
the spines is extreme. Its long tapering spines would 
have indicated its position in Dorocidaris, but its extra* 
ordinary flattened fan-shaped spines seem nearly identical 
with those of the Jurassic genus Rhabdocidaris— when 
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•alive these echini were of a brilliant vermilion colour. 
Salenia pattersoni spec, nov., is described as the 
most exquisitely coloured of the living Salenidae, thus 
far found ; the test was of a light cream colour, as 
well as the shafts of the primary spines. These 
are banded with a brilliant vermilion, the two colours 
nearly equally divided. The secondary spines are also 
cream-coloured, but separated at the base by dark violet 
lines which extend from the apical to the actinal system. 
Similar dark violet lines separate the genital and ocular 
plates. Conoclypus sigsbei is described as a magnificent 
species, by far the most striking sea-urchin which A. 
Agassiz had ever seen. The first time it was seen the 
dredge brought up half a dozen of the huge, brilliant 
lemon-coloured specimens. All these species, as well as 
the remarkable Periasier iimicola^ are figured from pho- 
tographs. Count Pourtalds describes a number of new 
or rare forms of corals. As far as our present know- 
ledge goes, he writes, no sea-bottom can rival in abund- 
ance of deep-sea corals the West Indian. It is not at all 
unfrequent for a single cast of the dredge to bring up a 
idozen different species represented by more or less 
numerous specimens of each. A very young specimen of 
Holopus was dredged from a depth of 100 fathoms. It 
has been sent for study to Sir Wyville Thomson, but a 
beautiful figure by A. Agassiz is here given. Several new 
species of Antedon are described by Pourtalds. A large 
number of new species and two new genera of ophiuroids 
nre described by Theodore Lyman. The descriptions 
are accompanied by excellent figures. 

United States Fish Commission. — Messrs. G. 
'Brown Goode and Tarleton II. Bean give an account of 
^ome fifty species of fishes from the east coast of the 
United States, some of which are new to science and all of 
which are new to the fauna of that portion of the American 
States. Among the more interesting of the new forms 
may be mentioned Phyds chesteriy the largest specimens 
measured without the tail about eight inches in length ; 
they were taken off Cape Ann. A new species of Dr. 
GiintheFs genus Haloporphyrus was taken on the outer 
edge of Le Have Bank at a depth of 400 to 500 fathoms. 
Two specimens of the rare Hemoropsis brachyptera (Lowe) 
Gill, were obtained ; one was found clinging to the side of 
a sword-fish, harpooned in the channel south-west of 
George^s Bank, and the other on the deck of a Halibut 
trawler fishing to the north-cast of George’s Bank, at a 
time when sword-fish were being taken on the trawls. A 
specimen of Nemu'?tthys scolopacciis was taken alive from 
the stomach of a cod caught on the same bank. Amia 
talva is reported from St. John’s River, Florida, and from 
Spruce Creek, a tributary of Halifax River, about lat. 28°. 
Us range has not hitherto been recognised south of 
Charlestown, South Carolina, from whence Garden sent 
specimens to Linnaeus (Ame 7 ’ican Journal of Sciaicc and 
Arts, January, 1879). 

American Oidogoniacea-:.— Dr. V. B. Wittrock has 
just published a revision of the species of OFdogoniaceae 
found in America, as far as they are known (Botantska 
A^£>/zVr utgifne af O. Nordstedt, November, 1878). The 
list contains twenty-three species belonging to the genus 
CEdogonium, and eight belonging to the genus Bulbo- 
chaete. Of these, nine are found in Greenland, five in 
Pennsylvania, one in California, five in Mexico, three in the 
West Indies, one in Venezuela, one in Bolivia, and seven in 
Brazil. It would seem very certain that this number consti- 
tutes but a small part of the species which will by further 
investigations be discovered ; still it enables the author 
.to draw, with a considerably high degree of probability, 
the following conclusions: — i. That the oedogoniaceous 
vegetation of America differs but little from that of the 
'European. 2. That the species found tow^ards the more 
northern portion of this area are perfectly identical with 
those to be met with in Northern Europe, while the 


species met with in the more southern portion of the 
same area are either species quite different from those 
met with in Europe, or, at most, extreme varieties of 
European forms. Only one of the South American 
species forms af exception to this {CEdogonium crispum 
(Hass.), Wittr.), which would seem to he nearly a cosmo- 
politan. 3. That the genus Bulbochaete has in America, 
as in Europe, most of its species indigenous to the cold 
temperate or arctic zone. Of the eight species known 
from America, five are natives of Greenland. 

Chemico-Agricultural Stations in Italy.— 
Stations for the scientific observations of subjects con- 
nected with agriculture in its widest sense, have now 
been for several years established throughout Italy. 
These are under the general control of a Minister of 
Agriculture. We have lately received the reports (Atti) of 
the stations at Rome and Palermo, contributed by Prof. 
J. G. Briosi ; they have, as might be expected, mostly to 
do with the subject of the diseases of the vine and the 
olive. Among the more important of these reports are 
the following : On the Phytoptus of the Vine {Phytoptus 
vitis), with figures ; an account of the Marciume of the 
Vine {Albinia wockiana), with figures ; on a Fungoid 
Disease attacking Lemons {Fusisporium limoni\ with 
figures. At Messina a lemon-tree, in good condition, of 
fair size, will, it is reckoned, produce about 2,000 ripe 
fruit each year. These fruits are sold at from twenty to 
forty lire the thousand, according to size and quality, so 
that a lemon orchard is of great value, and a good deal 
of distress has been caused by the destruction of the 
lemon crops by this disease. 

Asparagin in Plants. — The physiological rble and 
distribution of asparagin in the plant kingdom have been 
lately studied by Herr \^orodm{Botaftische Zeitung,^! and 
52, 1878). He states, as the result of his researches, that 
whenever a vigorous part of a plant becomes poor in non- 
nitrogenous substances, asparagin occurs as a product of 
decomposition, and accumulates. This may be explained in 
either of two ways : cither the presence of non-nitrogenous 
matters hinders the decomposition of albumen, while 
these alone are decomposed ; or (conversely) in life 
albumen is always decomposed and asparagin constantly 
formed, but where carbohydrates are present albumen is 
regenerated, and it is only where these are deficient that 
asparagin accumulates. The former hypothesis supposes 
different processes of decomposition in life according as 
carbohydrates are present or not ; Herr Borodin thinks 
it therefore the more improbable, and adopts the other, 
doing so the more readily that the regeneration of 
albumen from asparagin and carbohydrates certainly 
occurs, and is necessary for the transference of the albu- 
minous matters. Not all carbohydrates are adapted for 
regeneration of albumen from asparagin, and therefore 
asparagin may accumulate even when carbohydrates are 
present. Such unsuitable carbohydrates are starch and 
the oils, whereas glucose is the suitable form. 


THE PIC DU MIDI OBSERVATORY 

O UR readers may remember that early in the year 
General de N ansouty, the hardy director of the Pic 
du Midi Meteorological Observatory, was cut off from 
communication with the world below, the severe weather 
having so affected the telegraph as to prevent it from 
acting. Fears were entertained for the General’s safety, 
and M. Albert Tissandier resolved to organise a party for 
the ascent of the Pic and the succour of the veteran 
observer. An interesting account of this ascent appears 
in La Natwe, to which we are indebted for the accom- 
panying illustrations. The snow-storm having somewhat 
abated at Bagn^res-de-Bigorre on January 9, M. Tis- 
sandier resolved to attempt the Pic next day, in company 
with three of General Nansouty*s usual guides. 
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. They set out at 9 a m. on the loth, and in spite of the 
snow and fallen avalanches, the ascent was at first 
not difficult. After equipping themselves for snow work 
at some huts occupied only in summer, the ascent was 
begun in earnest. The weather was gr^ and uncertain, 
the temperature 0° Cent, with a thick min that prevented 
anything being seen beyond 300 metres. The snow be- 
came deeper and deeper as they advanced, and one of 
the guides went before to show the way, the others fol- 
lowing the marks of his footsteps up the steep slope of 
the mountain side. Sometimes they were buried to the 
waist, and often they had to rest to recover breath. The 
ascent was slow and difficult, but they were often 
rewarded by the magnificent effects resulting from the 
play of light upon the snowy landscape beneath, or of 
the clouds advancing majestically into the midst of the 
snows. After attaining an altitude of 6,000 feet, they had 
got over the steepest part of the slope. But now the 
weather changed, the wind rose, and mists more and 
more obscured the sky. Squalls of snow were driven into 
their faces, and seriously hindered their progress. Along- 
side the track heaps of snow showed where avalanches 
had recently fallen from the rocks above. The telegraph 
posts, 7 metres high, were often buried ; five or six of 
them were even broken by the violence of the recent 
Storms, and the wires were broken. The weather got 
worse as they ascended, and M. Tissandier had all the 
syniptoms of mountain-sickness, which he had not ex- 
perienced before, even when ascending Mont Blanc. At 
last, however, the summit was reached, and, as might be 
•expected. General de Nansoutygave the party a warm 
reception. A glorious fire and an excellent dinner soon 
set M. Tissandier all right again. 

slThe establishment of the General is far from being 
luxurious, M. Tissandier tells us ; although none of the 
usual necessaries of life are wanting, one is struck with 
the devotion which impels him, for the sole purpose of 
advancing science to accept an existence so isolated, so 
primitive, and that during eight months of the year. 

The observatory of the Piedu Midi is most picturesque. 
We enter first a passage with glass doors at the sides, in 
•order to protect as much as possible from the violence of 
the wind and the gusts of snow. The telegraphic office 
is at the bottom. A respectable provision of wood fur- 
mshes this passage ; a few hens inhabit it ; one of them 
was slaughtered in M, Tissandier’ s honour. A room 
adorned with an immense fireplace is next presented to 
the visitor’s view ; it is the vestibule. The guides sleep 
here on a camp bed, and have for messmates two dogs 
and two cats, presided over by the intendant, the faithful 
guardian of the observatory. All round this apartment, 
’Carefully arranged as on shipboard, may be seen a variety 
of provisions. The dining-room opens in this vestibule. 
In summer a separate part of the building is arranged 
for the reception of tourists, and a stable for horses is 
placed below the principal structure. 

To the first storey there is no staircase, as there is no 
«room for it ; there is only a ladder with a knotted cord 
as balustrade. On ascending this, a small vaulted room 
is entered ; a stove ruddy with fire heats the whole floor, 
and the cold of the outside is unknown in these hospitable 
•chambers. The chief ornaments of this apartment con- 
sist of two sets of beds, one near the floor, used by M. 
Baylac, the second observer and devoted companion of 
General de Nansouty. Above is another bed, or rather 
shelf, to use the General’s expression ; this is for the use 
of visitors. It is reached by a ladder, and the mattress 
consists of an excellent sheepskin, on which, M. Tissan- 
'dier declares, he slept so soundly, 8,000 feet above the 
se^ that he reluctantly left it on the morning after his 
arrival. On this first floor the General has a workroom 
in common with M. Baylac. This room is too small for 
the work which has to be done in it. 

Everybody is up at daybreak ; this is the inexorable 
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order. The General then begins the day’s observations. 
It is necessary to go outside to examine the thermometers 
and barometers, which are placed under a shelter con- 
structed on a stone terrace. Every two hours, and 
oftener when the atmospheric conditions require it, the 
observations are renewed, precisely recordedf, and pre- 
served with care. Thus the whole day is passed, night 
alone putting an end to the work. M. Tissandier bears 
testimony to the energy and patience of the courageous 
observer of the Pic du Midi in carrying on his work. 



Fig. X.— Ascent of the Pic du Midi, January xo, 1879. 


Happily the rather too primitive arrangement of the 
General will soon be changed for the better, thanks to 
the generous donations of those who love and desire to 
advance science. 

During the small amount of leisure which can be found 
between the hours of observation. General de Nansouty 
directs his companion in a great variety of labours.^ A 
very interesting herbarium of the flora of the high regions 
of the Pic du Midi has thus been formed. M. Tissandier 
admired some rare plants, such as Gentiana ^ladalis^ 
Daphne cnaorum, Salix hcrbacaa^ &c. Mineralogical 
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specimens are also collected and arranged. Tr^^ps are The guides repaired the damage to the telegraph which 
also laid by M. Baylac, and thus a fine collection of had interrupted the GeneraPs communication for ten 
ermine skins has been formed. days M Tissandier says rightly that these accidents 








Fxc 5 —Plan and section o£ the Now Observatory Plan of th** firit floor — i PASKatr*. ere. ««> 1 

room. 6 Guest-chamber 0 magaane 9,Sa/oH 3 Staircase 4, Diningroom 3, Work 

room, 0, uuest-chambcr, 7, Telegraph 8 and 9, Bed-rooms. The ground floor will be used for provisions. 

readers may good-bye on the 12th, and during his descent took several 

tT ' W ^ rit:::, „ sketches. While it took him nine hours to make his 

with the Pic. M. Tissandier bade the General ascent^ he came down m four. 
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The improvements contemplated by General de Nansouty 
comprise an entirely new and much more solid and 
durable structure at the very summit of the mountain. A 
few generous friends of science have come to his aid and 
placed in his hands the means of carrying out the execu- 
tion of his enterprise. M. Bischoffsheim gives 15,000 
francs, the Minister of Public Instruction and the 
Minister of Public Works each 10,000 francs, the 
Academy of Sciences 1,200 francs ; and large sums 
have been given by various other societies and indi- 
viduals while many smaller subscriptions, down to one 
franc, have been placed at the General’ s disposal. There 
is every reason to believe, that though the work will be 
much more costly than originally expected, it will be 
thoroughly and promptly completed. 

Our illustration (Fig. 4) shows the new observatory as 
it will appear when the works are completed ; it is at 
present half built. To the right is seen, perched on a 
platform, the shelter for the instruments of observation. 
In the centre is the dwelling-house, the arrangements of 
which will be seen in the plan. Fig. 5. To the left is the 
lightning-rod, intended to protect the structure from the 
lightning which so frequently strikes the summit of the 
Pic. This lightning-rod, with its cable, which plunges 
500 metres lower down in Lak Oncet, has cost 2,800 
francs. The excavation of the hollow in which the struc- 
ture is built has cost 2,500 francs ; so much of the build- 
ing as has been raised, that is one half, has cost 22,000 
francs. N o doubt all the necessary funds will be forth- 
coming ; it is said that the Minister of Public Instruction 
will this year contribute another sum of 10,000 francs. 

The example of General de Nansouty has already 
borne fruit in France. General Farre has installed an 
observatory at the foot of Infernet. In Provence a move- 
ment has been set on foot to place one on Mont Ventoux. 
With the fine observatory of the Puy de Dome, France 
will possess an important net-work of high meteorological 
stations which cannot but render valuable services to a 
knowledge of atmospheric phenomena, and be of great 
practical value to national industry. Let us hope that in 
a very few months our own country will possess at least 
one of these lofty stations which the French Government, 
the French people, and French science think it their in- 
terest and duty to give substantial encouragement to. 


GEOGRAPHICAL NOTES 
At the meeting of the Geographical Society on Monday 
evening Sir Rutherford Alcock announced that the Earl 
of Dufferin had formally resigned the office of president 
in consequence of his appointment to the St. Petersburg 
•embassy. Mr. Qements R, Markham read a paper on 
the basin of the River Helmund and the smaller basin 
of the Abistada Lake, in Western Afghanistan, a region 
which is classic ground, and is the scene of many of the 
ancient Persian tales related in the pages of Ferdosi. Mr. 
Markham gave some interesting particulars respecting 
the formation of the river of Ghazni, which drains the 
^eastern half of the remarkable isolated basin of Lake 
Abistada, on the east side of the western Sulimani Range. 
He afterwards read a paper by Lieut.-General Kaye, on 
the mountain passes leading to the valley of Bamian, 
based on that officer’s recollections of his visit to the 
region north of Kabul, nearly forty years ago, supple- 
mented by notes made at the time. With regard to the 
idols of Bamian, the limit of his journey, General Kaye 
mentions a curious fact, viz., that between the images 
and at their sides, peeping over their shoulders — and some 
«ven above their heads— were many caves in the cliff- 
side on which they are cut, having intricate connecting 
approaches and galleries cut within the rock; these 
formed dwellings for many Bamianchis and also for some 
camp-followers of the British. The two papers were 
illustrated by the large diagram of Afghanistan which 
has just been constructed for the Society. 


The London Missionary Society have received letters 
down to October 17 from their mission at Ujiji, on Lake 
Tanganyika, which announce the death from apoplexy of 
the Rev. Mr. Thomson, the leader of the party after the 
Rev. Roger Brice's departure. The Arabs, though 
well disposed, refuse to allow the missionaries to settle 
away from Ujiji. Mr, Hore, the scientific member 
of the mission, has taken several observations with the 
view of settling the position of Ujiji, 

In consequence of the prevailing ignorance on the 
subject, Mr. E. F. im Thurn, of Demerara, has begun to 
draw up some notes on the Indians of Guiana. In the 
first instalment he remarks that the main tests by which 
to distinguish the various tribes are language, geographi- 
cal position, physical features, and customs, as expressed 
in their characters, habits, and legends. In applying 
these tests to the tribes of British Guiana he thinks it 
best to look first at their geographical position. British 
Guiana consists of three regions — the coast region nearest 
the sea, within that the forest region, and within that 
again the savannah region, which passes without break 
into the great savannahs of Brazil. The coast region, in 
the north, towards the sources of the Orinocco, is inha- 
bited by the Warau Indians, and further south by the 
Arawacks, while here and there are settlements and 
families of the Caribisi, a term which appears to be not 
strictly synonymous with Caribs. The forest region is 
almost entirely inhabited by the Ackawois, with a very 
few Carabisi settlements scattered among them. The 
Savannah region is peopled by a large number of tribes. 
Beginning from the north towards the Orinocco, the chief 
are the Arecunas, Macusis, Wapianas, and Atorais. 
Further south are the Tarumas and Woiowais, and the 
small remnants of the Maopityans, or Frog Indians, and 
the Pianoghottos Here and there travellers report the 
existence of other tribes, but these Mr. im Thurn main- 
tains to be groups of hybrids between two tribes. Of the 
Maopityans and the Pianoghottos nothing beyond a few 
details as to their peculiar personal appearance and 
manners is known, and of the Woiowais only the name is 
known. Mr. im Thurn next dwells at some length on the 
linguistic peculiarities of the other tribes mentioned, 
excepting the Tarumas, and he afterwards describes the 
way in which they most probably came into the positions 
they now occupy. 

The statue of Captain Cook, which has been erected 
in the Hyde Park, Sydney, was unveiled on February 25. 
The ceremony, which was of an imposing character, was 
performed by the Governor, Sir Hercules Robinson, in 
the presence of the Ministry, the public bodies of the 
city, detachments of the naval and military forces, and 
upwards of 20,000 spectators. 

Dr. Edwin R. Heath, of whose proposed exploration 
in South America we have already made mention, left 
New York on November 23, and reached Pard on 
December 19. He was to have taken a steamer up the 
Madeira on the 23rd, and thence to Exaltacion or else 
across to Reyes, on the Beni River, where he proposed to 
spend some time in making collections and the necessary 
preparations for descending the river. He expected to 
obtain Greenwich time at San Antonio, the latitude and 
longitude of which is well established, and to work his 
longitudes by them imtil arriving at the Beni, where he 
intended to correct it by ^Munars.” With a good outfit 
and apparatus he was to take observations of latitude and 
longitude at every suitable opportunity, as also to ^ke 
records of the thermometer, barometer, and boiling- 
points. After completing all his preparations at 
and having his balsa properly constructed and equipp^, 
he proposed to commit himself to the current, and take 
his chances of what might happen. 

The Minister of Public Instriiction at Paris has 
received an interesting communication from Dr. Juies 
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Crevaux (see Nature, vol. xix. p. 298), written on 
October 30 from the River Kou, an affluent of the Vary, 
one of the lower tributaries of the Amazon. When he 
last wrote he had just crossed the crest ^ the Tumuc- 
Humac range. The Rouassir, an affluent ol the Kou, was 
at length reached, after many difficulties, on September 
27, W proved to be navigable for less than 250 yards ; 
its course then led through a marshy country, in which it 
was divided into numerous streams, encumbered with a 
virgin vegetation, which had to be cut through. The 
party only reached the confluence of the Kou on 
December 2. Here Dr. Crevaux met some members of 
the Roucouyenne tribe whom he had seen before, and 
who were journeying towards the Oyapock River, in 
Guiana. They took his letters and some of his collec- 
tions, while a few of them undertook to remain with him 
and guide him to the Vary, and thence to the Paru. 

At a recent meeting of the Geographical Society of 
Lyons, Capt. Baudot read a report on M. Duponchel’s 
project of a railway from Algeria to the Senegal. He 
characterised the scheme as a dream and an illusion, 
and basing his remarks on his experiences gained during 
a long sojourn in Algeria, he enumerated the difficulties 
which rendered the project incapable of realisation in 
our time. 

We have received the first part' of a new edition of 
Stieler’s well-known Hand- Atlas, published by Perthes, 
of Gotha. A large number of new maps are promised ; 
one of these, N orth-West Africa, is contained in the first 
part, and seems to us to be well up to date. It is only 
four years since the last edition was published, but much 
has happened during the interval to render a new one 
necessary. 

A NEW Society of Geography has been established at 
Nancy, the head town of French Lorraine, and the first 
meeting took place on February 24. Another Society of 
Geography for Normandy has also been found at 
Rouen. 

At a recent meeting of the Berlin African Society, the 
sum of 2,000 reichsmark was awarded to the well-known 
traveller, Herr Ad. Krause, who is now in Northern 
Africa, for a special tour to the Ahaggar mountain range. 
A further sum of 20,000 mark will be distributed amongst 
several other travellers shortly. In the next part of the 
Society’s Mitiheilungcn, interesting reports just come to 
hand frdm Drs. Gerhard Rohlfs and Buchner, will be 
published. 

It is stated that Major Butler, of the 9th Regiment, has 
returned to India from Turkestan, after completing a 
survey of nearly 6,000 miles of the country. In the 
course of his explorations he visited and held a confer- 
ence with the Tekkd Turcoman chiefs at Kizil Arvad, 
which was afterwards occupied by the Russians, but from 
which it is said that General Lomakin has found it neces- 
sary to beat a retreat. 

In the list of observations for fixing positions on the 
Amazons, taken by Commander Selfridge, U.S.N., which 
were recently puWished in the New York Herald^ we 
learn that by an accidental error the longitude of Pard 
was given as 48° 59' 15", instead of 48° 29' 15", and that 
the latter will have to undergo a correction of 50" for the 
difference between the meridians of the Rio de Janeiro 
Observatory and Fort Villegagnon, the distance having 
been erroneously calculated from the latter. 

Under the title of ‘‘L’Amdrique Equinoxiale” M. 
Ed. .^drd has just commenced, in the Tour du MondCy 
a series of admirably illustrated papers on the United 
States of Colombia, Ecuador, and Peru, in which he 
travelled on a scientific mission from the French Govern- 
tnent m 1875-6, 


NOTES 

Frederick Smith, F.L.S., a«sistant-keeper of the zoological 
department of the British Museum, died on the i6th inst. at 
the age of seventy-three. Mr. Smith had devoted himself to 
entomology, and was one of the first living authorities on 
hymenopterous insects. 

The first soirie given at the Paris Observatory by Admiral 
Mouchez took place on February 21, and was very successful. 
More than a thousand persons belonging to influential circles 
visited the scientific exhibition of telephones, microphonesi 
electric pens. Fell’s new specimens of artificial gems, &c. A 
lecture was given by M. Wolf illustrating a new projection by 
electric light ; the revolution of a radiometer could be observed 
for the first time on a screen. Admiral Mouchez had secured 
the services of the band of the Republican Guard, and a ball 
terminated the proceedings. Science seems to be somewhat 
more human and gay in Paris than in London j we do not think 
this docs any harm to science, and is certainly a very effectual 
method of spreading an interest in it. 

Encouraging experiments were made at the British Museum 
on Tuesday night in lighting up the reading-room by means of 
the electric light. To-night further and more complete experi- 
ments are to be made, and we trust that as the result a consider- 
able extension of working-hours will be possible for the hundreds 
who make the great room their daily workshop. A week or two 
ago the enterprising authorities of the Dundee public library 
made similar experiments with hopeful results. For such pur- 
poses there can be no question of the utility of the light, if suit- 
able and safe arrangements could be made. The form of 
light used at the Museum was the modification of the Jahloch- 
koff candle introduced by the Societc Generale d’Llectricite, 
By uay of experiment the electric light has recently been 
introduced into the Vienna Art Exhibition at the “Kiinstlerhaus” 
and has enabled the directors to keep open their picture galleries 
until late at night. The experiment was a perfect success, and 
the new light will remain permanently established at the 
galleries. 

The subjects of the Croonian Lectures for this year are 
announced. Lecture I. will be on the physical basis of ausculta- 
tion, Lecture II. on tension. Lecture HI. on the rate of the 
heart’s hyi^rtrophy. All the lectures uill be illustrated by 
means of physical experiments and oxyhydrogen projection. 
The lecturer is Dr. W. II. Stone, 

On Wednesday, March 5, Prof. Flower will give the first of 
his nine lectures at the College of Surgeons, on the comparative 
anatomy of man, in continuation of the course of last year, to be 
continued on Mondays, Wednesdays, and Fridays, at 4 o’clock, 
to March 24. The following are the heads of Prof. P'lower’s 
lectures ; — Recapitulation of the best ascertained facts in connec- 
tion uith the subjects treated of in the last course, including the 
physical characters and geographical distribution of the Aus^ 
tralian, Tasmanian, Melanesian, Papuan, Malay, and Polynesian 
races, witli further illustrations from recent additions to the 
Museum; the inhabitants of the Andaman Islands, briefly 
touched upon last year, will next be treated of in detail, as 
typical examples of the Negrito race, and their osteological 
characters and relations to other races demonstrated from a 
series of skeletons and crania lately received ; the Mongolian 
type and its various modifications, illustrated as far as the mate- 
rials in the Museum permit ; ethnology of Eastern and Southern 
Asia ; the Ainos, a non-Mongolian people of Northern Japan ; 
the Eskimos. The lectures are free to all who are interested in 
the subject. 

A NEW society has been created at Paris for aeronautic?. It 
is styled Acadtfmic d’Ascensions m^teorologiques,” and a 
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museum is being fitted up and will be opened in March for 
public inspection, admittance free. It contains all the apparatus 
devised for constructing or directing balloons or taking meteoro- 
logical observations in the air. 

We regret to see from the Times correspondent at Daka, 
that notwithstanding all that science has done for warfare, the 
Afghan w.ar has been an unscientific one. ** India,*' he states, 

“ is unprepared for scientific war.’* The enemy like ourselves 
possesses arms of precision and artillery. Their artillery at Ali 
Musjid and the Peiw'ar Kotal was probably equal if not superior 
to our own, Rockets, however, so easily carried over rough 
mountain roads, and so terrifying to barbarians from their eccen- 
tric course, exciting their astonishment more than any other 
appliances of art except the telegrajdi, have never been intro- 
duced in the campaign. Nor liave any steam launches been 
Lent to traverse the navigable Cabul river, explore its windings, 
and secuie tlic left ilank from gatherings of the enemy. No 
lime-lights or other lights, of wdiich science boasts so many, have 
ever been supplied to prevent the enemy perpetually harassing 
our troops and disturbing their much-needed repose by creeping 
within range under cover of night and firing into our camp.*’ 
This is rather disheartening, and we trust that in the campaign 
against the Zulus more attention will be paid to recent applica- 
tions of science, and that for example night surprises will be 
made impos'-ible by the use of one or other form of light which 
by a little ingenuity might be made to light up all the ground 
around any position. 

An unusually brilliant meteor was seen in the north of 
England on Monday morning at about twelve minutes to three 
o’clock. It is described as a pear-shaped ball of fire in the 
northern heavens, which travelled slowdy downwards lowaids the 
horbon, and emitting scintillations and a light of gieat brilliancy 
almost equal to that of day, so great indeed that it is said the 
smallest print could have been read. The light having disap- 
peared, a sound, described by some as resembling the discharge 
of heavy cannon, and by others as that of the rumbling of 
distant thunder, vn as heard, but in all cases it seems to have been 
sufficiently violent to rattle \\indows, &c., and to have raised 
various speculations as to what could be the cause, some ascribing 
it to an earthcpiake, others to lightning, while others who saw 
the meteor set it to the account of that unearthly visitor. 

A SMART shock of earthquake, lasting about four seconds, 
W’as felt at North Unst Lighthouse, Shetland, on January 4, at 
five minutes past one o’clock in the afternoon. At 7.45 a.m. on 
Sunday week, a smart shock w'a.s felt at Milan and Brescia. 

A SIMPLE and convenient way of demonstrating the vibratory 
movements of chords, is described by M. Schwedoff in a lecent 
number of the yonntal de Physique. The stationary waves of 
the chord are produced by means of an electric trembler (like 
that used fof bells), the chord being attached at one end to the 
soft iron palette, and caused to vibrate transversely. The other 
end of the chord is attached to a stretcher for varying the tension, 
A movable runner allow's of varying the length of the vibrating 
portion. A blackened board with figures on it is supported 
behind the chord. 

By last accounts from China we learn that Mr. C. Moreno, 
the agent of the American projectors of a scheme for connecting 
China with the west coast of America by a submarine cable, is 
now at Tientsin for the purpose of soliciting the support of the 
Chinese Government. The Japanese are said to have promised 
assistance if the project finds favour at Peking. 

An interesting archaeological observation has recently been 
been made quite accidentally. It is well known that the urns 
found on Roman burial-grounds and containing the bone remains 
of cremated bodies are often covered with clay cups or dishes. 


The object of these dishes w’as supposed to have been to contain 
spices, which sent forth agreeable odours during the progress of ;he 
cremation. Herr Dahlem, a w^cll knowm German archaeologist, 
was able to ver^ this view in the following manner. He hid 
obtained a dishwf this kind which was broken, and after cement- 
ing it had placed it upon a stove for the purpose of drying tne 
cement. Shortly afterw'ards he noticed a strong and by no 
means unjdeasant odour proceeding from the heated dish. It 
seems therefore that the ingredients burnt in the dish some 
fifteen centuries ago had left traces behind, which announced 
their presence upon becoming heated. Herr Dahlem remarks 
that the odour w'as not unlike that of storax. 

Prof. C. V. Riley, entomologist of the U.S. Department of 
Agriculture, reports that serious complaints have come from the 
Pacific slope during the year of a new' insect that is killing many 
of the orchard and ornamental trees in that section of the 
country. Specimens received from Mr. A. W. Saxe, of Santa 
Clara, California, show it to be a species of Dorthesiaf an abnor 
mal bark-louse (family Coccidtr). It is an Australian insect 
(apparently D. charadas, AVestw.), and has of late years been 
introduced on Australian plants into South Africa, where, 
according to Mr. Roland Trimen, curator of the South African 
Museum, it has multiplied at a terrible rate, and become such a 
scourge as to attract the attention of the Government. It has 
evidently been introduced (probably on the blue gum or euca- 
lyptus) to California, cither direct from Au Iralia or from South 
Africa, and will doubtless become a great evil, because most 
introduced insects are brought over w’ithout the natural enemies 
which keep them in check in their native country, and consequently 
multijdy at a prodigious rate. The best remedy is a judicioii** 
use of kerosene or linseed-oil. 

In the l^nfue d' Anthrof>ologie for January, 1879, Dr. Gust ,\'c 
Le Bon contributes an important memoir, **Recherches anato 
niiques et mathdmatiques sur les l.ois des Variations du Volum^' 
du Cerveau et sur leurs Relations avec rintclligeiicc.” One c»f 
the most interesting of his conclusions is that relating to the 
cranial differences between the sexes, both in weight of brain 
and dimension of skull. This question has long been studied by 
English anthropologists, and recently conclusions have notably 
been drawn by Mr. Darwin in his chapter on “ Difference in the 
Mental Powers of the Tw'o Sexes,” in his “ Descent of Man,” 
and collaterally by Mr. Eras. Gallon, in his work on “ Here- 
ditary Genius.” Dr. Lc Bon states as the result of his investiga- 
tions that the female br.nin is not only less in w^eight than that of 
man, but that this inferiority exists “ a fige egal, i\ poids egal et 
h laille egalc,” and that the cranial diffeiences between the sexes 
are greater among the cultivated and more highly-developed 
races than among those in the most primitive condition, w hich 
I he ascribes to the fact that the mental activity of civilised society 
is conducted in the aggregate by the male sex. These condti* 
sions are highly corroborative of the views advanced in a paper 
read before the Anthropological Institute of London in 1S74 
(Distant, **On the Mental Differences betw^een the Sexes,” 
Journal of the Anthropological Institute, vol. iv. p. 

Dr. Le Bon points out also the important fact that though .the 
average capacity of the crania of the superior races is maoh 
greater than that of the less-developed ones, still what reillly 
constitutes the .superiority of one race over the other is that' the 
civilised races contain necessarily more largely-developed enfkila 
than can be found among the inferiorly developed races. Af 
regards a strong opinion often held as to the superiority in'dih 
of the left hemisphere of the brain over that of the right, Dr,' Z^e 
Bon can add nothing in confirmation. From a measuremc!it 4 >f 
287 crania he found inequalities indicated on either side in 
proportion as to preclude his describing them as anything 
variable character ; ** sans qu’il soit possible d’assigner des 
serieuses \ cette in^galit^ de d^vcloppement.” 
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Oke of the most interesting questions in American archaeology 
has long been that of the age of the “ mound -builders.” Modem 
views seem now opposed to a prehistoric date for these people. 
Amongst other American workers who have incliMd to the more 
recent date of these structures may be mentioned F. Haven, 
who considered the ancestors of the present Indians to have 
been the authors of these erections, and Dr. P. J. Farnsworth, 
who believed that the mound-builders were identical in race 
with the historical Indians of North America. On this subject 
a paper read before the Congres International des Americanistes, 
1877, by M. F. Force, has just been reiirinted in pamphlet form 
by Clarke and Co., Cincinnati, 1879, entitled “To what RacC 
did the Mound-builders belong?” The following are some of 
the author’s conclusions : — That so far as indications are given 
by the grow th of vegetation, it is not necessary to hold that any 
of the works were abandoned more than one thousand years 
ago. That the absence of all tradition concerning the mounds 
among the recent Indians is no proof of their great antiquity, 
as Indian tradition is short-lived and evanescent. Although the 
advent of Dc Soto w’ith his armed followers, pillaging and 
ravaging the country, must have been calculated to make a deep 
impression, yet, when Europeans visited the country a century 
and a half later, they found not a vestige of a tradition of De 
Soto. Finally, Mr. Force considers that the mound-builders 
were tribes of Indians, more advanced than [the Algonquins or 
the Dakotahs, but much less advanced than the Aztecs or the 
Peruvians, and on the same plane wdth the Pueblo Indians, and 
that they W'cre living in full prosperity in the time of Charle- 
magne. Mr. Force reviews the evidence as to their antiquity 
derived from an examination of crania from these mounds, and 
endeavours to i)rove that either the skulls‘>werc not obtained 
from the mounds under consideration, or in other instances 
would not bear the conclusions based on their examination, 

A cxTRious tliermo-magnctic motor, devoid, probably, of prac- 
tical value, but having some scientific interest, has been devised 
by Prof. Houston and Thomson {Journal of the Franklin Insti- 
tute). A disk or ring of thin steel is mounted on a vertical axis 
so as to be quite free to move with its edges opposite the poles 
of a horse-shoe magnet. The w heel of course becomes magne- 
tised by induction. On heating a section of it, it begins to move. 
The reason is, that the heated section has its coercitive force 
increased, and so, being less powerfully magnetised by the 
induction of the adjacent pole, than the part next it, the attrac- 
tion exerted by the pole on (his latter part is sufficient to cause 
motion. A constant source of heat gives continuous rotation. 
The disk must be sufficiently thin to prevent its acquiring a 
uniform temperature. The heat may be applied at diametrically 
opposite parts, wdth similar efifect. What renders the motor of 
little value is the amount of heat required. being so enormous as 
compared wdth the force developed. 

The Monats-Berichtc der Berliner Akadentie (September and 
October 1878) contain some researches by M. Paalzow on the 
spectrum of oxygen : as, however, M. Paalzow has fallen into 
the old and common mistake of taking the spectrum of carbonic 
oxide for the spectrum of oxygen, he cannot be said to have 
made any decisive addition to our knowledge. 

A Ceylon paper furnishes some interesting notes respecting 
the culture of the cinchona tree in the island. The variety 
know’n as C. succirubra yields a large quantity of bark, and is 
so hardy that, though the proper zone of elevation for its culture 
is from 2,000 to 4,500 feet, many planters are induced to try it at 
higher elevations. The zone for C, officinalis is from 4,000 feet 
upwards, and it has been grown on Dodabetta at a height of 
8,000 feet, but in .that case the bark of the unmossed tree 
becomes covered with lichens. C. calisaga will grow .wherever 
fhe last-named variety does. Cinchona officinalis is highly 


recommended as a sheltering tree for coffee-shrubs against the 
effects of wind. 

The first number of the Journal of the Russian Physical and 
Chemical Society (both societies now united) contains an inter- 
esting paper by M. Beketoff on the specific heat of hydrogen 
W'hen compounded with palladium ; a paper by M. Ponomareff 
on derivative.^ from uric acid; additions and corrections, by 
Prof. Menschutkin, to his papers on etherisation of secondary 
alcohols ; two papers 011 organic chemistry by MM. Kiabinine, 
Saytzeff, and Semlianitzin ; and a paper by M. Lermantoff on 
the chemical and photographic action of light. Many very 
interesting notes give a very complete account of recent work in 
chemistry. 

The formation of hail and the various causes which contribute 
to it are still a very obscure question in meteorology. The fol- 
lowing points on which information is desired have lately been 
indicated by M. Colladon : — i. Dates as exact as possible, and 
made compara])le w'ith the hour at Paris, Berne, or Geneva, of 
the commencement and cud of the hail shower ; extent of the 
surface covered. 2. Average and maximum dimensions of hail- 
stone.s, their form, the average or maximum num\)cr of layers 
they present. Do the successive layers increase in thickne-s 
from the central nucleus ? 3. Apparent form and elevation of 
hail clouds ; have they the appearance of a vast continuous 
gyratory movement, or simply of movements of attraction and 
repulsion? Multiplicity of flashes, their average number per 
minute ; are they, or not, accompanied by resounding noises and 
frequent descents of lightniixg on the ground ? or are they mostly 
mute? Are there notable falls of hail w'ithout apiwent and 
well-marked electrical phenomena ? 4. Average temperature of 
the air before or during an electric storm, and temperature of the 
rain-water accompanying it, at the moment of its fall, M. 
Colladon has contrived an inex])ensive apparatus for measuring 
the last item {Tax Nature y February 15). A funnel conducts the 
rain to a capsule holding the bulb of a mininiuin thermometer 
which has the upper part of its stem l>ent horizontally and a scale 
attached to this part. 

I N a note on brewing contained in a report on Sapporo and 
Ishcari (Japan) we read that tlic beer is poor, weak stuff that wall 
not keep. In coursc^of time, Miow ever, it is fully cxj^cled that the 
art of brewing wdll succeed, more especially as a native director 
has spent several years in America and Europe devoting his 
attention to brewing. The hops used, it seems, are imported, 
and foreign hop seed has been sown, the plants raised from 
which appear to be doing well. The wild hops, which are found 
in great abundance on the road from Morarau to Sapporo, and 
have been found to be unsuitable for brewing in their wild ^tatc, 
are now being cultivated, as it is supposed that by care and 
attention they will jvove to be as good if not better than foreign 
hops. Consequently great pains arc now being taken with these 
hop plantations. 

The additions to the Zoological Society’s Gardens during the 
pa‘;t u cek include a Green Monkey {Cef'copithecus caHitrichus) 
from West Africa, presented by Mr. Douglas Murray ; a Bennett’s 
Wallaby {ffalmaturus bennettii) from Tasmania, presented by 
Mr. W. E. Windus ; a Common Hare {Lepus europceus)^ British 
Isles, presented by Mr. Alfred Withers ; two Indian Barred 
Doves {Geopdia striata), a Chinese Turtledove {Turtur chinensis) 
from India, presented by Capt. H. Braddick ; a Tayra {Galictis 
barbara) from Panama, two Grand Galagos ( Gala^^ crassicau-' 
datus) from East Africa, three Australian Wild Ducks {Anas 
supcrciliosa) from Australia, two Cardinal Grosbeaks {Cardinalis 
virginianus) from North America, purchased ; a Spotted Blagle 
Owl {Bubo maculosus) from Africa, deposited ; two Prairie 
Marmots {Cynomys ludcvicianus) from North America, received 
in exchange. 
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ON A NEW CHEMICAL INDUSTRY ESTA- 
BLISHED BY M, CAMILLE VINCENT^ 

** A FTER I had made the discovery of the marine acid air ^ 
which the vapour of spirit of salt may properly enough 
be called, it occurred to me that, by a process similar to that by 
which this acid air is expelled from the spirit of salt, an alkaline 
air might be expelled from substances containing the volatile 
alkali. Accordingly I procured some volatile spirit of sal- 
ammoniac, and having put it into a thin phial and heated it with 
the flame of a candle, 1 presently found that a great quantity of 
vapour was discharged from it, and being received in a basin of 
quicksilver, it continued in the form of a transparent and per- 
manent air, not at all condensed by cold.” 

These words, written by Joseph Priestley rather more than lOO 
years ago, describes the experiment by wliich ammonia was first 
obtained in the gaseous state. Unacquainted with the composi- 
tion of this alkaline air, Priestley showed that it increased in 
volume when the electric sparks are passed through it, or when 
the alkaline air (ammonia) is heated, the residue consists of 
inflammable air (hydrogen). Berthollet, in 1788, proved that 
this increase in bulb is due to the decomposition of ammonia into 
nitrogen and hydrogen, whilst Henry and Davy ascertained that 
two volumes of ammonia are resolved into one volume of nitrogen 
and three volumes of hydrogen. 

The early history of sal-ammoniac and of ammonia is very 
obscure. The salt appears to have been brought into Europe 
from Asia in the seventh century, derived, possibly, from volcanic 
sources. An artificial mode of producing the ammoniacal salts 
frem decomposing animal matter was soon discovered, and the 
early alchemists were well acquainted wdth the carbonate under 
the name of spiritus salis urina. In later times sal-ammoniac 
was obtained from Egypt, where it was prej^ared by collecting 
the sublimate obtained by burning camel’s dung. 

Although w'e are constantly surrounded by an atmosphere of 
nitrogen, chemists have not yet succeeded in inducing this inert 
element to combine readily; so that we are still depen- 
dent for our supply of combined nitrogen, whether as nitric 
acid or ammonia, upon the decomposition of the nitrogenous 
constituents of the bodies of plants and animals. This may be 
effected cither by natural decay giving rise to the ammonia, 
which is always contained in the atmosphere, or by the dry 
distillation of the same bodies, that is by heating them strongly 
out of contact with air, and it is from this source that the world 
derives the whole of its commercial ammonia and sal-ammoniac. 

Coal — the remains of an ancient vegetable world — contains 
about 2 per cent, of nitrogen, jthe greater part of which is 
obtained in the form of ammonia when the coal undergoes the 
process of dry distillation. In round numbers 6,000,000 tons of 
coal are annually distilled for the manufacture of coal-gas in this 
country, and the ammoniacal water of the gas-works contains the 
salts of ammonia in soludon. 

According to the most reliable data 100 tons of coal when 
di.stilled so as to yield 10,000 cubic feet of gas of specific gravity 
0*6, give the following products, in tons ; — 

Gas. Tar. Ammonia Water. Coke. 

22*25 8*5 9*5 59*75 Average. 

This ammonia- water contains about 1*5 percent, of ammonia ; 
hence the total quantity of the volatile alkali obtainable fr« m the 
gas-works in England amounts to some 9,000 tons per annum. 

A singular difference is observed between the dry distillation 
of altered woody fibre as we have it in coal — and woody fibre itself. 
In the products of the first operation we chiefly find in the tar 
the aromatic hydrocarbons such as benzene, whilst in the second 
we find acetic acid and methyl-alcohol are predominant. 

The year 1848 is a memorable one in the annals of revolu- 
tionary chemistry, for in that year Wurtz proved that ammonia 
is in reality only one member of a very large family. By acting 
with caustic potash on the nitriles of the alcohol radical*-', he 
obtained the first series of the large class of compound ammo- 
nias, the primary monamines. Of these, mcthylamine is the first 
on our list : — 

CH.jN + 2K0H = Cn>jN + C0jgK 

The years that followed, 1S49-51, were prolific in ammoniacal 
discovery. Hofmann pointed out that not only one atom of 
hydrogen in ammonia can be replaced by its equivalent of 

* Lecture given at the Royal Institution by Prof. Ro.sc:c, LL.D., F.R.S , 
February az, 1879. Revised by the Author. 


organic radical, but that either two or all of the three atoms of the 
hydrogen in ammonia can be likewise replaced, giving rise ta 
the secondary and tertiary amines by the following simple 
reactions : — 

/ ) CH3 ) 

1. r CII3I -h H f N = HI + H f K 

n) II 1 

CH3 I CH* ) 

2. CH3I -f II f N = HI + CII3 [ N 

^rr J ' 

CII3 } CII3 ) 

3. CH.jl + CHa } N = HI + CH3 } N 

H ) CH3 ) 

To these bodies the names of mcthylamine, dimethylaminc, 
and trimethylamine were respectively given. They resemble 
ammonia in being volatile alkaline liquids or gases, which 
combine with acids to form crystaUi.sable and well defined salts. 

Hitherto, these compound ammonias have been chemical 
curiosities; they have, however, recently become — as has so 
often been the case in other instance.s — of great commercial 
importance, and are now manufactured on a large scale. 

We are all well aw'are that the French beet-root sugar industry 
is one of great magnitude, and that it has been largely extended 
in late years. In this industry, as in the manufacture of cane- 
sugar, large quantities of molasses or treacle remain behind after 
the whole of the crystallisable sugar has been withdrawn. These 
molasses are invariably employed to yield alcohol by fermenta- 
tion. The juice of the beet, as well as that of the sugar-cane, 
contains, in addition to the sugar, a large quantity of extractive 
and nitrogenous matters, together with considerable quantities of 
alkaline salts. In our sugar- producing colonies, the waste 
liquors or spent -wash from the •-till — called vinasses in French — 
are wa^tcfully and ignorantly thrown away instead of being 
returned to the land as a fertiliser, and thus the soil becomes 
impoverished. 

in France it has long been the custom of the distiller to 
evaporate these liquors {vinasses) to dryness, and calcine the 
ma^s in a reverbatory furnace, thus destroying the whole of 
the organic matter but recovering the alkaline salts of the beet- 
root. In this w'ay 2,(XX) tons of carbonate of jiolash are an- 
nually produced in the French di-lillerics. More than thirty 
years ago the idea w as entertained of collecting the ammonia- 
W'ater, tar, and oils which arc given off when Ibis organic 
matter is calcined, but the practical realisation of this project 
has only quite recently been accomplished, and a most unex- 
pected new field of chemical industry thus opened out through 
the per-evering and sagacious labours of M. Camille Vincent, 
of Paris. 

The following is an outline of the process as carried out at the 
large distillery of Messr-., Tilloy, Delaime, and Co., at Courrieres. 
The spent-wash, having been evaporated until it has attained a 
specific gravity of i*8i, is allowca to run into cast-iion retorts, 
in which it is submitted to dry distillation. This proce.ss last - 
four hours, the volatile products ])ass over, whilst a residue of 
porous charcoal and alkaline salts is left behind in the retort. 
The gaseous products given off during the distillation are passed 
through coolers, in order to condense all the portions which arc 
liquid or solid at the ordinary temperature, and the combustible 
gase> pass on unconden.scd, and to serve as fuel for heating the 
retorts. 

The liquid portion of the distillate is a very complex mixture 
of chemical compounds re'-embling, in this respect, the corre- 
sponding product in the manufacture of coal gas. Like this 
latter, the liquid distillate from the spent-wash may be divided 
into — I. The ammonia water ; 2. The tar. The ammonic 
water of the vinasses resembles that of the coal-gas manufacture, 
in so far as it contains the carbonate, sulphydrate, and hydro- 
cyanide of ammonia ; but it differs from this (and approximates 
to the products of the dry distillation of wood) by containing, ir 
addition, methyl alcohol, methyl sulphide, methyl cyanide, many 
of the members of the fatty acid series, and, most remarkable 
of all, larj^e quantities of the salts of trimethylamine. 

The tar, on redistillation, yields more ammonia water, a laigt 
number of oils, the alkaloids of the pyridene series, solic 
hydrocarbons, carbolic acid, and lastly, a pitch of fine quality. 

The crude alkaline aqueous distillate is first neutralised Ir 
sulphuric acid, and the saline solution evaporated, when crystal 
of sulphate of ammonia are deposited, and the^, after separM 
ing and draining off, leave a mother-liquor, which contains thi 
more .soluble sulphate of triinethylauiine. During the process o 
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concentration, vapours of methyl alcohol, methyl cyanide and 
other nitriles, are given off, these are condensed and the 
cyanide used for the preparation of ammonia and acetic acid by 
decomposing it with an alkali. 

Trimethylamine itself is at present of no conmercial value, 
though we are not without hopes that a useful e^loyment for 
this substance may soon be found. The question arises as to 
how this material can be made to yield substances capable of 
ready application in the arts. This problem has been solved 
by M. Vincent in a most ingenious way. He finds that the 
hydrochlorate of trimethylamine, when heated to a temperature 
of 260*, decomposes into (i) ammonia, (2) free trimethylamine, 
and (3) chloride of methyl : — 

SNMegHCl = 2NMej + NIT3 + 3MeCI. 

IJ) bubbling the vapour, ihrju^li In 1 Ji’ acid, the alka- 



Flu I. 

line gases are retained, and the gaseous chloride of methyl passes 
on to be purified by washing with dilute caustic soda and drying 
with strong sulphuric acid. This is then collected in a gas- 
holder, whence it is pumped into strong receivers and liquefied. 
The construction of one of these is shown in Fig. i. They 
consist of strong wrought-iron cylinders, tested to resist a 
pressuie of 20 kilos per square centimeter, and containing 50, 
no, or 220 kilos of chloride of methyl. The liquid is drawn 
from the«.e receivers by opening the screw tap (d), which is 
covered by a cap (c) to prevent injury during transit. 

Both ammonia and chloride of methyl are, however, sub* 
stances pDssessing a considerable commercial value. The latter 
compound has up to this time, indeed, not been obtained in 
large quantities, but it can be employed for two distinct purposes 
^1. It serves as a means of producing artificial cold. 2. It is 


most valuable for preparing certain methylated dyes, which are 
at present costly, inasmuch as they have hitherto been obtained 
by the use of methyl iodide, an expensive substance. 

Methyl chloride was discovered in 1840 by MM. Dumas and 
Peligot, who obtained it by heating a mixture of common salt, 
methyl alcohol, and sulphuric acid. It is a gas at the ordinary 
temperature, possesses an ethereal smell and a sweet taste, and 
its specific gravity is It is somewhat soluble in water 

(about 3 volumes), but much more in acetic acid (40 volumes), 
and in alcohol (35 volumes). It burns with a luminous flame 
tinged at the edges with green, yielding carbonic and hydro 
chloric acids. Under pressure, methyl chloride can readily be 
condensed to a colourless, very mobile liquid, boiling at - 23 C. 
under a pressure of 760 mm. As the tension of the vapour is 
not high, and as it does not increase very rapidly with the tem- 
perature, the liquefaction can be readily effected, and the collec- 
tion and transport of the liquefied chloride can be carried on 
without danger. The following table show's the tension of 
chloride of methyl at varying temperatures : — 

At 0° the tension of CllaCl is 2*48 atmospheres. 



Fi 2. 

I rom the e nuinbei > wc must of course subtract i to obtain 
the pressure which the \ apour exerts upon the containing vessel. 

As a means of producing low temperatures chloride or methyl 
will prove of great service both in the laboratory and on a larger 
industrial scale. When the liquid is allowed to escape from the 
receiver into an open vessel, it begins to boil, and in a few 
moments the temperature of the liquid is lowered by the ebulli- 
tion below' - 23®, the boiling-point of the chloride. The liquid 
then remains for a length of time in a quiescent state, and may 
be used as a freezing agent. By increasing the rapidity of the 
evaporation by means of a current of air blown through the 
liquid, or better, by placing the liouid in connection with a good 
air-pump, the temperature of the liquid can in a few minutes be 
reduced to ~ 55“, and large masses of mercury easily solidified. 

The construction of a small copper receiver and of the freezing- 
machine employed by M, Camille Vincent is shown in Fig. 2. it 
consists of a double-cased copper vessel, between the two sides of 
which the methyl -chloride is introduced. The central space is filled 
with some liquid such as alcohol, incapable of solidification. The 
chloride of methyl is allowed to enter by the screw-tap (n), and 
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the screw (s) left open to permit of the escape of the gas. As soon | 
as the whole mass of liquid has been reduced to a temperature of j 
- 23* the ebullition ceases, the screw (s) may be replaced, and if a 
temperature lower than — 23“ be required the tube (b) placed in j 
connection with a good air-pump. By this simple means a litre 
of alcohol can be kept for several hours at temperatures either 
of -- 23*^ or — 55®, and thus a large number of experiments can 
be performed for which hitherto the expensive liquid nitrous 
oxide or solid carbonic acid was required. 

M. Camille Vincent has recently constructed a much larger 
and more perfect and continuous form of freezing-machine, in 
which, by means of an air-pump and a forcing-pump, the chloride 
of methyl is evaporated in the freezing-machine, and again con- 
densed in the cylinders. This enlarg^ form of apparatus will 
probably compete favourably with the ether- and sulphurous 
acid freezing-machines now in use, as they can be simply con- 
structed, and as the vapour and liquid emjiloycd docs not attack 
metal, is non -poisonous, and as (he frigorific effects which it is 
capable of producing are most energetic. 

The second and perhaps more important application of methyl- 
chloridc is to the manufacture of methylated colours. 

It is well known that rosaniline or aniline red, CooHjyNg, 
yields compounds possessing a fine blue violet or green colour, 
when a portion of the hydrogen has been replaced by the radicals, 
methyl or ethyl, and the larger the proportion of hydrogen re- 
placed, the deeper is the shade of violet produced. Then we 
nave triethyl rosaniline, or Hofmann’s^ violet, C„(,H|fl(C2ll6)aN3. 

By the replacing one or two atoms of the hydrogen of aniline 
by methyl, and by oxidising the methyl-aniline, Charles I.auth 
obtained fine violet colours, \Nhilst about the same time Hof- 
mann observed the production of a bright green colouring 
matter now known as iodine green, formed during the manufac- 
ture of the violet, and produced from this latter colour by the 
action of methyl-iodide. 

In order to prepare aniline green from the pure chloride of 
methyl a solution of methyl-aniline violet in methyl-alcohol is 
placed in an iron digester, and the liquid rendered alkaline by 
caustic soda, Having closed the digester, a given quantity of liquid 
chloride of methyl is added by opening a tap, and the digester 
thus charged is placed in a water bath, heated by a jet of steam 
until the temperature reaches 95”, and the indicated pressure 
amounts to from 4 to 5 atmospheres. As soon as the reaction is 
complete the hot water is re^daced by cold, and the internal 
pressure reduced by opening the screw-tap of the digester. The 
product of this reaction, heated and filtered, yields the soluble 
and colourless base, whose salts are green. To the acidified 
solution a zinc-salt is added to form a double salt, and the green 
compound is then precipitated by the addition of common salt. 
By adding ammonia to a solution of the methyl green salt, a 
colourless liquid is obtained in which cloth mordanted with 
tannic acid and tartar-emetic becomes dyed green (R. S. Dale). 

If rosaniline be substited for methyl-aniline in the (ireceding 
reaction, Hofmann’s violet is obtained. The application of 
methyl-chloride to the preparation of violets and greens is, how- 
ever, it must be remembered, not due to M* Vincent ; it has been 
practised for some years by various anilme colour makers. M. 
Vincent’s merit is in establishing a cheap method by which per- 
fectly pure chloride of methyl can be obtained, and thus render- 
ing the processes of the manufacture of colours much more 
certain than it has hitherto been. By the use of this material the 
aniline can be methylated in simple cast-iron boilers heated by 
steam, and under a pressure much more moderate than is other- 
wise required. 

In reviewing the new chemical industry of the beet-rootwinasses 
one cannot help being struck by the knowledge and ability which 
have been so successfully expended by M. Camille Vincent, on 
the working out of the processes. Here again we have another 
instance of the utilisation of waste chemical products and of the 
preparation on a gigantic scale of compounds hitherto known 
only as chemical rarities. All tho se interested in the progress 
of scientific research must congratulate M. Camille Vincent on 
this most successful issue of his labours. 


ILLUMINATION IN SPECTROSCOPY^ 


A FTER having shown how intrinsic brilliancy of the light 
operated on was the chief visual step to excellence in spec- 
troscopic observations, the author proved that the temperature 


* Hofmann, Proc, Roy. Soc., xiii. 13 (1863). 

Abstract of paper upon “ End on, in Place of Transverse, Illuminatloa 
^ Private STCctroscopy,” by Mr. Piaari Smyth, Past President of R. Sc. 
Soc. Arts. Edinb., february xo, 1879. 


of the light must be kept constant, or we might be landed in a 
totally different class of physical phenomena of a most con* 
founding character. 

Coming, then, practically to /hw^-spectroscopy, he descri^ 
the results hitherto obtained by all the leading spectroscopists 
respecting thefpeculiar lines and bands, all of them very faint, 
of the blue-grey blowpipe flame of coal-gas and common air ; 
and then showed how, by merely looking at one and the same 
flame end-on^ in place of transversely, according to the usual 
custom, all the features hitherto chronicled may be seen some five 
times brighter ; while many other details not dreamt of before 
come into view, and the temperature remains undisturbed. 

Next applying the same principle to the electric-spark illu- 
mination of gas-vacuum tubes, a still greater proportional 
improvement >\’as obtained. But not until the author had 
invented or arranged a new description of such tubes, which 
rendered the application of the end-on principle possible. Ex- 
amples of these new tubes, as prepared lately for the author by 
M. Salleron, 24, rue Pav^e au Marais, Pari.s, were exhibited ; 
and several proofs of their superior brightness of illumination 
were given. The last being that in a narrow and critical region of 
a rather faint and difficult carbonaceous spectrum, where the Royal 
Society, London, has published eight lines only, and those 
dark ones — the new tubes showed tnirty-one lines, and all of 
them bright ones. As yet the author had only been able to gel 
twelve different gases thus prepared; but with such deckled 
improvement of spectroscopic vision in every case, that he hopes 
so increased a demand may soon flow in upon M. Salleron, as 
will make it worth his while to prepare similar end-on lubes of 
all known volatile products ; and the result can hardly but prove 
most favourable to the progress of spectroscopic science.^ 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Dr. j. II. Balfour, Professor of Botany in the Edinburgh 
University, has resigned his chair, which he has filled siurc 
1845, on account of failing health. The patronage of the Chair 
of Botany is vested in the curators of the University. Amoinr 
the candidates for the chair, we learn, are Mr. Carriithers, Pr(»f. 
Dickson, of Glasgow, Mr. J. Bailey Balfour, and Prof 
McNab, of Dublin. 

There was much fine talk last Wednesday at the Mansion 
House on the subject of University extension in I.ondon, and it 
was pleasing to see a prince take an apparently genuine inteiest 
in the intellectual advancement of the people. We sincerely 
hope that the movement may lead to a substantial and durabU 
result, though w^e very much doubt it. What we want most *11 
London is a true university after the German model, not a 
“ Cambridge extension,” We are glad that Prince Leopold, in 
his really able address at the Birkbeck Institution on Tuesday, 
insisted so strongly on the weak point of the British work- 
man, and that he can only hope to hold bis own by the side of 
the foreign workman by starting with an equally good education. 

At the animal meeting of the trustees of the Birmingham 
Science College, under the presidency of the founder. Sir Josiah 
Mason, who eelebrated on Monday his eighty-fourth birthday, 
it was announced that the college building, a handsome Gothic 
structure in tlfcic rear of the Birmingham Town Hall, is rapidly 
approaching completion, and the formal opening will probably 
be made on the loundei^s next birthday. Nearly 150,000/. has 
been expended on the college building and endowment. 


SCIENTIFIC SERIALS 

American /onmal of Science and Arts, February. — We have 
here two interesting papers on acoustics. Mr. Jacques has 
inquired into the velocity of loud sounds, measuring the velocity 
at different short distances from a cannon by means of a. series of 
membranes electrically connected with a chronograph. Pie finds 
that the velocity of sound is a function of its intensity, and that 
experiments in which a cannon is used contain an error, probably 
due to the bodily motion of the air near the cannon. Immediately 
in the rear of the cannon the velocity was less than at a distance, 
but, going from the cannon, the velocity rose to a maximum- 
considerably above the ordinary velocity, and then fell gradually 
to the rate usually received. When the cannon i^*as pointed 

* Tubes similar to those referred to are already well-known in Engird ; 
Dr. Monckhoven has in fact pointed out the value of such tubes, and' sent 
specimens to several observers in England. — Et>* - 
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at Ti^ht angles to its first position, the maximum velocity came 
nearer it, and had the cannon been pointed towards the mem- 
branes, the retardation would probably have become an accelera- 
tion. — l 3 r. Ihlseng has measured the velocity of sound in wood, 
both by Knndt’s method and the graphic method, in which latter 
a blackened glass plate was drawn rapidly in a liiorizontal direc- 
tion (across the direction of the rod’s length), by awlling weight, 
and a pen attached to the rod wrote its vibration on the plate, 
which also registered those of a tuning-fork. This method was 
found one of considerable accuracy. Its results were slightly 
below those by Kundt’s method, and (when the plate was moved 
in a different direction) it demonstrated the existence of trans- 
verse along with longitudinal, and gave their ratios. — Mr. Pum- 
pelly writes on the rdation of secular rock disintegration to loess, 
glacial drift, and rock basins ; Mr. Fontaine continues his notes 
on the mesozoic strata of Virginia ; and Mr. Hawes describes a 
group of dissimilar eruptive rocks in Compton, New Hampshire. 
— In a method of determining dip, devised by Mr. Hodges, a 
compound bar is used consisting of two joined at right angles at 
a point near their ends ; when placed so that the two branches 
make equal angles with the line of dip, the two joined poles 
neutralise each other, and any needle suspended near that point 
is unaffected. A slight turning of the compound bar renders the 
field round the needle a north or a south, and the needle moves 
correspondingly. — Some notices of recent American earthquakes 
are furnished by Prof. Rockwood, Jun. 

journal de Physique ^ January. — This number opens with M. 
Joubert’s researches on the rotatory power of quartz and its 
variations with the temperature ; they prove that quartz consti- 
tutes a thermometer of extreme sensibility. — A new' and simple 
regulator of velocity, for electric motors especially, described by 
M. Deprez, rests on the principle of centrifugal force acting on 
one end (loaded) of a flexible metallic strip, and (with a certain 
intensity) breaking contact of an adjusting screw at that end 
with a metallic piece, and so stopping a current which actuates 
the motor. — M. Witz studies the thermal effects of the walls of 
an inclosure on the gases it contains. — M. Pellat describes an 
apparatus for effecting the synthesis of compound colours, the 
very colours of the spectrum being taken in the desired propor- 
tions and mixed completely ; and M. Schwedoff one for study- 
ing tlie vibratoiy movements of cords, the cord being [set in 
motion by means of an electric trembler at one end. 

The SUzungsherichte der naturwissenschafthchen Gesellschaft 
Isis in Dresden (1878, part i, January to July) contain the 
following papers of interest : — On Heligoland and Norderncy 
from a geological point of view, by C. Ik Carstens. — On 
the tertiary flora of the Klein Purberg near Czernowdtz, by 
Herr Engelhardt. — On amber, by Dr. O. Schneider. — On the 
saltpetre and the guano from the Atakama Desert, by Herr 
Weis. — On fossil man, by Herr Engelhardt. — On some pre- 
historic remain.s discovered on the Hradi.scht in Bohemia, by 
W. Oi^borne. — On palm leaves, by Herr von Riedermann. — On 
the largest elm tree of Germany, by C. F. Seidel. The tree in 
question stands in the village of Schimsheim near the railway 
station of Armslicim in Rhenish Hessen, and measures 30 metres 
in height, its trunk i5*o7^metres in circumference, while its age 
is estimated at close upon 600 years. — On the colour which a 
gas flame assumes in the vapour generated by a mixture of jjcr- 
manganate of potash and sulphuric acid, by Carl Bley. — On the 
formation of crude coralline and of rcsorcine-oxalcine, by I)r. 
Schmitt. — On the action of ethyl mercaptan on diazo-com- 
pounds, by the .same. — On a curious occurrence of tape- worms, 
by Herr Ebert. — On a Chinese work on insects, by C. F. Seidel. 
— On the origin of organic life upon the earth, by Dr. Steil. — 
On the red gneiss near Freiberg in Saxony, by Dr. Geinitz. — On 
the natural history of the Caucasus countries, by Dr. Oscar 
Schneider. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, January 30.— ‘‘On the determination of the 
Rate of Vibration of Tuning Foi*ks,”by Herbert McLeod, F.C.S., 
and George Sydenliam Clarke, Lieut. R.E. Communicated by 
Lord Rayleigh, F.R.S. 

The paper contains a description'^of some experiments made 
w ith a view to determine the absolute pitch of tuning forks by 
means of a method proposed by the WTiters in a previous paper 
[Proc. Roy. Soc., 1877, xxvi. 162). 

It commences with a description of the time-measurer adopted, 
consisting of a compensated pendulum, worked by electricity. 
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the impulse being given by a driver depending for its action on 
gravity alone. The pendulum is arranged to give second con- 
tacts, driving a clock -wheel with sixty teeth. This w'heel has a 
platinum pin giving minute contacts, but it is u.sed merely as a 
switch, the circuit being closed by the pendulum itself. The 
current vyorks a relay, and closes the circuit required. 

The tuning-fork apparatus consists of a brass drum resting on 
friction-wheels, and driven by a weight and train. Uniformity 
of motion being of great importance, an air-regulator, consisting 
of a fan inclosed in the lower compartment of a cylindrical box, 
Ls employed. By means of a diaphragm and vanes the fan can 
be made to do more or less work by pumping air from the lower 
into the upper compartment. The fan spindle carries a pulley 
driven by thread passing round the drum. 

Round one end of the drum are wrapped strips of paper on 
which white equidistant lines have been so ruled that they are 
parallel to the axis of the drum when the strips are in position. 
The strip most frequently used has 486 lines round the complete 
circumference of the drum. Opposite this graduated strip is placed 
a microscope with its axis horizontal. In the substage is placed a 

objective, producing an image of the graduations at the focus 
of the object-glass of the instrument. At the common focus of 
the two lenses is placed the tuning-fork, the stem of which is 
held vertical in a vice. The fork is partially inclosed in a glass 
case, and is so adjusted that the image of one of its limbs seems 
to cut the image of the gr.T.duations at right angles. The fork is 
set in motion by a suspended double-bass bow'. If, when the 
fork is in vibration the drum is made to rotate with such a 
velocity that one of the graduations passes over the interval be- 
tween two adjacent graduations in the time of one vibration of 
the fork, a .stationary wave is seen of length equal to the length 
of that interval. To determine the number of vibrations of the 
folk in a given time, it is only necessary, therefore, to be able to 
j count the number of graduations which pass in that period. As 
a perfectly uniform rotation has not been obtained, a regulator 
under the control of the operator is employed. This consists 
merely of a piece of .string which passes round the axis of the 
drum, and also round a pulley which can be turned by the 
operator’s left hand. An upward or downward motion of the 
wave denotes that the drum is going too fast or too slow, and by 
means of the i>ulley a gentle check or acceleration sufficient to 
keep the wave steady is given to the drum. 

An electric counter gives the number of complete revolutions 
accomplished by the drum in any given period, and a fine-pointed 
tube, containing magenta, is carried by a saddle above the drum, 
and being actuated by an electro-magnet, makes a dot on a piece 
of white paper wTapped round the drum at the beginning and 
end of the experiment. The distance apart of these dots gives 
the additional fraction of a revolution accomplished by the drum 
during the period of the experiment. Electric circuits are so 
arranged that a reverser turned a few seconds before the minute 
at which it is intended to begin the experiment, causes a current 
to be sent exactly at that minute by the clock relay, which starts 
the electric counter, and also makes a dot on the drum. Just 
before the expiration of the last minute of the experiment the 
reverser is turned in the opposite direction, and at the expiration 
of that minute the counter is stopped, and a second mark made 
on the dram. 

Some of the results obtained with different forks are given. 

The results of further experiments made to determine the effect 
of temperature, of continuous and intermittent bowing, and of 
the mode of fixing the fork arc appended. 

An optical method by whi Ii tw'o slightly dissonant forks may 
be comi)arcd without altering the period of cither, is described. 

Figures and diagrams fully explaining the apparatus employed 
accompany the paper. 

February 13. — “Note on the Development of the Olfactory 
Nerve and Olfactory Organ of Vertebrates.” By A, Milnes 
Marshall, M.A., D.Sc., Fellow of St. JohA’s College, Cam- 
bridge. Communicated by W. S. Savory, F.R.S., Surgeon to, 
and Lecturer on Surgery at, St. Bartholomew’s Hospital. 

In the course of an investigation into the development of the 
cranial nerves of the chick, certain facts came to light indicaling 
that the olfactory nerve, instead of being, as usually described, 
a structure differing totally in its mode of origin from all the 
other nerves in the body, in reality “ exactly corresponds in mode 
of development with the other cranial nerves, and with the pos- 
terior roots of the spinal nerves.” ^ 

‘ Free. Roy. Soc, March 8, 1877, p. 50, and Quarterly foMrfial (if 
MicjQscopical Science t January, 1878, pp. 17-23. 
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The present paper contains the results of further investigations 
on this point ; it deals also with some features in the develop- 
ment of the vertebrate olfactory organ, and with certain questions 
of a more general nature affected by the conclusions arrived at. 

The Development of the Olfactory Nerve 

The olfactory nerve of an adult vertebrate is usually described 
as consisting of three parts — a proximal tractus olfactorius^ an 
intermediate hulbus olfactorius, and a distal nervus olfaclotius^ 
connecting the bulb with the olfactory organ. Of these parts 
the two former are commonly said to arise as a hollow diverticu- 
lum of the cerebral hemispWe — the so-called olfactory vesicle 
or olfactory lobe. The third part, the nervus olfactorius, is 
described as arising at a later stage either from the olfactory 
lobe, from the olfactory organ, or from the intervening meso- 
blast. In conscouence of these peculiarities in its mode of de- 
velopment, the olfactory nerve is said not to bear the slightest 
resemblance to the other cranial nerve, and to be in no way com. 
parable with them. Dr. Marshall, however, finds, from an 
examination of a large number of vertebrate embryos — chick, 
dogfish, salmon, trout, axolotl, frog, and lizard — that the nervus 
olfactorius is the first part to be developed ; that it arises at the 
same time as the other cranial nerves and in the same manner ; 
that it appears before the cerebral hemispheres, and consequently 
arises from the original fore- brain. He finds further that there 
is no trace whatever of an olfactory vehicle in the chick till the 
end of the seventh day, or in the dogfish till stage O of Balfour’s 
nomenclature ; in the salmon and trout there is no trace of an 
olfactory vesicle up to the time of hatching, nor indeed, for 
some time afterwards. Mr. Marshall maintains that the olfac- 
tory vesicle must therefore be regarded as a structure of merely 
secondary importance ; and that the olfactory nerves, since in 
their early stage they do not differ embryologically in any respect 
from the segmental cranial nerves, must be regarded as the first 
or most anterior pair of true segmental nerve.s. 

The Dei'elopment of the Olfactory Or^an 

This will, in the absence of figure, be treated very briefiy ; 
those points only being noticed which are of special interest in 
connection with the conclusions arrived at in the preceding jmrt 
of the pafier. 

The olfactory pits appear at almost the same time as the 
visceral clefts ; or, to speak more accurately, they first become 
conspicuous objects at, or very shortly after, the time when the 
anterior visceral clefts become open to the exterior. Tliis occurs 
about stage K. in the dogfish, and about the fiftieth hour in the 
chick. 

In their early stages the olfactory pits present a striking 
resemblance to the visceral clefts in position, shape, size, and 
general relations ; their external apertures elongate and become 
slit- like, and the direction of the slit, like that of the visceral 
clefts, is at right angles to the longitudinal axis of the head. 
These facts are be*.! Ulustrated by the study of whole embryos, 
and of longitudinal vertical sections.' They come out with great 
clearness in all the types of vertebrates examined, but with 
especial distinctness in the axolotl and salmon. 

The development of the Schneiderian folds presents several 
points of great interest, which can be most favourably studied in 
tlie clasmobranchs. Attention has already been directed by 
Balfour'*' to the very early appearance of these folds. The 
important point, so far as the present question is concerned, is 
that these Schneiderian folds appear at the same time as, or very 
shortly after, the first rudiments of the gills. In addition to this 
identity in time, there is also identity in structure ; in both cases 
development consists in the formation of a series of equal, 
closely apposed folds, mainly epithelial, but involving the under- 
lying mesoldast to a certain extent. These folds are in the two 
cases —gills and Schneiderian folds— of the same width, the same 
distance apart, have epithelium of the same thickness and same 
histological character, involve the mesoblast to exactly the same 
extent, and in exactly the same manner ; in a word, are structur- 
ally identical. 

In the later stages the Schneiderian folds, like the gills, 
receive a very abundant supply of blood-vessels ; and the relations 
of these vessels to the folds, which are very peculiar and cha- 
racteristic, are identical in the two cases. Even in the adult 

* For figures of whole embryo.s illustrating the points referred, vide 
Parker, “On the Structure and Development of the Skull in Sharks and 
Skates,” Trans. Zoo). Soc., vol. x. part iv., 1878; PI. 25, Fig. i; PI. 39, 
Figs. I and a ; PI. 40, Fig. 1 ; and Balfour, e/. at., PI. 7, Stage L. 

^ 0}. at., p. 184, and rl. 44, Fig. 


elasmobranch there is a remarkable histological resemblance 
between the gills and the nose. 

The facts above recorded concerning the development of the 
olfactory nerve and olfactory organ point towards the same con^ 
elusions as to the morphology of these structures, viz., that the 
olfactory organ a visceral cleft ; that the olfactory nerve is the 
segmental nepve supplying that cleft in a manner precisely similar 
to that in which the hinder clefts are supplied by their respective 
nerves ; and that the Schneiderian folds are gills ' 

These conclusions, if accepted, will considerably simplify our 
conception of the segmentation of the vertebrate head. As 
there are no nerves or clefts in front of the olfactory segment,, 
tlic olfactory nerve must be taken as the most anterior nerve, and 
the nose as the most anterior cleft. The next cleft is that in 
front of the maxillo-palatine arch, of which a part probably per- 
sists in the adult as the lachrymal duct : the segmental nerve 
corresponding to this cleft is the third, or oculomotor nerve. 
Next comes the mouth cleft, supplied by the fifth, or trigeminal 
nerve ; and then in succession the clefts supplied by the facial, 
glossopharyngeal, and pncumogastric nerves. This view of the 
constitution of the vertebrate hjead is found to accord well with 
the later researches of Prof. Parker on the morphology of the 
skeletal elements of the head. 

Some at least of the labial cartilages will probably prove, on 
this view, to be homologues of the extrabranchials, a comparison 
that has already been made by Prof. Parker,* 

If the olfactory organs are visceral clefts, they must originally 
have communicated with the mouth cavity. Indications of a 
former connection of this kind are by no means wanting ; thu^ 
in salmon embryos the alimentary canal extends forwards, so as 
to underlie the nasal sacs ; as development proceeds, this aiiie- 
rior prolongation of the mouth cavity gradually shrinks ; it 
persists for a short time as a pair of cjccal diverticula, which 
I ultimately disappear altogether. 

In conclusion, it may be noted that the Schneiderian fold'; 
afford an instance, on the theory here maintained, of structure^ 
originally hypoblastic in nature becoming, from changed circuni 
stances, epiblastic. 

** 0 n an Extension of the Phenomena discovered by Dr. Ken 
and described by him under the title of * A New Relation bctw'ec 1 
Electricity and Light.’” By J. E. H. Gordon, B.A., Assistai/ 
Secretary of the British Association. Communicated by Pnd. 
Tyndall, F. K.S. 

In November, 1875, Dr. Kerr announced in the Philosophuat 
Magazifie, that he had discovered a new relation between elec 
tricity and light, lie shoved that when glass is subjected to in 
intense electrostatic stress that a strain is produced which cau-e 
the glass to act like a crystal upon polarised light. 

On Wednesday, February 5, 1879, I was working at i 1 m‘ 
experiment in the Royal Institution, and endeavouring, by meai' 
of the electric light, to project the effect on a screen, in prepa* a 
tion for a lecture on the next day. 

In the experiment as described by Dr. Kerr, and which 
shown plainly on the screen, on February 6, the light is c\‘ 
tinpiishcd by the Nicols, and reappears when the coil i> lU 
going. 

In the projection experiment a patch of moderately bright 
white light, about 3 inches diameter, appeared on the screen 
when the coil was worked. The images of the points inside the 
glass were about li inches apart. On Wednesday, however, the 
electrostatic stress was accidentally allowed to become strong 
enough to perforate the glass. Immediately before perforation 
there occurred the effects which are the subject of the present 
communication. 

First ajipeared a patch of orange-brown light about six or 
seven inches diameter. This at once resolved itself into a serie--' 
of four or five irregular concentric rings dark and orange-brown, 
the outer one being perhaps fourteen inches diameter. In about 
two seconds more these vanished and were succeeded by a huge 
black cross about three feet across, seen on a faintly luminous 
ground. The arms of the cross were along the planes of polarisa- 
tion, and therefore (the experiment being arranged according to 
Dr. Kerr’s directions) were at 45” to the line of stress. 

The gla>s then gave w ay, and all the phenomena disappeared 
except the extreme ends of the cross, and the discharge through 
the hole, where the glass had been perforated, was alone seen. 

The phenomena were seen by Mr, Cottrell, by Mr. Valter 
/the second assistant), and by myself. A fresh glass plate was 

* Cf, Dohm, “ Ursprung der Wirbclthierc,’* p. 23. 

Tree. Zool. S )C., vjl. x. part iv., *878, p. 212. 
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tt once drilled in hopes of repeating the phenomena in the lec- 
ure next day, but owing to sparks springing round we did not 
luccced in perforating the glass, and therefore -aw only the faint 
return of light descriW by Dr. Kerr. 

Some more glasses have been prepared and their terminals 
insulated, and I now propose to make another attetipt to repeat 
the new effects before the Royal Society. 

Zoological Society, February 18. — Prof. \V. II. Flower, 

F. K.S., president, in the chair. — The Secretary exhibited, on 
behalf of the Rev. T. O. Morris, an example of Bombyx quercHs 
with malformed antennae. — Mr. Sclater exhibited a new hum- 
ming bird from Northern Peru, which he had received for identi- 
fication from M. L. Taezanowski, C.M.Z.S., and which he pro- 
posed to name Thaumatius taezanowskiu — Mr. Sclater exhibited 
a living ampbisbamian {Bronia brasUiana) lately received by 
ihe Society from Monte Video. — A communication was read 
from Mr, E. L. Layard, C.M.G., F.Z.S., containing a note on 
Vachycephala icteroides, Peale, with the description of a supposed 
new species of the genus from Ovalau, Fiji group, proposed to 
be called P, neglecla.~K communication was read from Dr. A. 
Gunther, F.R.S., containing a description of four new species 
of chameleons from Madagascar, proposed to be called Ch. 
Pialphe^ Ch, hreinconiis^ Ch. gulariSf and Ch. globifer. — A com- 
munication was read from Mr. Edgar A. Smith, F.Z.S., con- 
taining a description of a large collection of mollusca from 
Japan, formed by Capt. II. C. St. John, K.N., of H.M.S. 
Sylvia. — Messrs. God man and Salvin read descriptions of a 
number of new s])ecies of butterflies from Central and South 
America. — A second communication from the same authors 
j^ave an account of a collecliun of butterflies made by the Rev. 

G. Brown in New Ireland and New Britain. — Mr. A. G. Butler 
gave an account of the Heterocera contained in a collection 
irom the same lociility. — A communication was read from Mr. 
W. A. Forbes on the systematic position of the genus Lathamus^ 
m which, from a study of its pterylosis, osteology, and other 
points in its external and internal structure, he showed that this 
j^arrot must be refeired to the neighbourhood of the Platycercidce. 
—Mr. K. Bowdler Sharpe read a note on Heliodilus soumagnei, 
\ Irandidkir, of which a specimen had recently been acquired by 
!!ic British Museum. — Mr. Sharpe likewise pointed out the 
characters of a second species of the genus Dromccocercus^ from 
Madagascar, proposed to be called 7 ). seebohmi . — A communi- 
cation w'as read from Mr. A. Boucard, C.M.Z.S., containing 
descriptions of two supposed new species of South American 
birds. — Dr. F. Day read some remarks on the occurrence at 
Southend of llic little gurnard, Tngla pxciloptei’a. 

Meteorological Society, February 19. — Mr. C. Greaves, 
])resideiil, in the chaii. — Eleven new Fellows were elected and 
thirteen candidates proposed. - The follow ing papers wereread : — 
Diurnal variations of barometric pressure in the British Isles, 
by Frederick Chambers. The object of this paper is to show 
that differences of types of the d»umal variations of pressure at 
iiilpnd or sea-coast stations are due to the superposition, on a 
Common type of diurnal variation at all the stations, of a distinct 
diurnal variation of barometric pressure, such as is required to 
'atisfy the convection-current theory which explains the well- 
knowm diurnal land and sea breezes. To show this, all that is 
J^ecessary is to take the differences of the corresponding hourly 
inequalities of the barometric pressure at pairs of inland and 
coast stations, and to exhibit these differences in the form of 
curves, which are then found to closely resemble the carves of 
diurnal variation of air temperature. — On a standard cistern 
siphon barometer, by Frederick Bogen. — Ori the relation exist- 
ing betw een the duration of sunshine, the amount of solar radia- 
tion, and the temperature indicated by the black bulb thermo- 
meter in vacuo, by G. M. Whipple, B.Sc., F.R.A.S. TTie 
author has instituted a comparison between the duration of sun- 
shine, as determined by Campbell’s sunshine recorder, and the 
amount of solar radiation, as ascertained from the readings of 
the black bulb thermometer in vacuo, for the year 1877, at the 
Kew Observatory. It is evident that there is a close relation 
between these phenomena, but owing to the great range of the 
black bulb thermometer, the exact nature of the connection is 
not immediately evident. The author says that it may be safely 
concluded that the measure of solar radiation as given by the 
black bulb thermometer is only to be considered at any place as 
an indication of the relative presence or absence of cloud from 
ihe sky at the locality, and so its use as a meteorological instru- 
with advantage be set aside in favour of the sunshine 
record, which has not the elements of uncertainty attached to it. 


inseparable from the former instrument. — Results of meteoro- 
logical observations made at Buenos Ayres, by William B. 
Tripp, Assoc. Inst. C.E. 

Anthropological Institute, February ii.—Prof. W. H. 
Flower, IX.D., F.R.S. , vice-president, in the chair. — The 
election of Sir Henry Sumner Maine, K.C.S.I., LL.D., F.R.S., 
as a Member, was announced. — Prof. W. H. Flower, LL.D., 
F.R.S., exhibited and described a scaphocephalic cranium from 
Fiji, and Mr. A. L, Lewis exhibited a series of implements and 
photographs from Australia. — Mr. John E. Price read a paper 
on the Australian Aborigines, by Mr, D. Macallister. After 
describing their social and domestic observance.s, traditions, and 
religious notions, the author concluded that he had no doubt 
that had the continent of Australia remained undiscovered by 
Europeans for a few thousand years longer, the climatic and 
general physical changes which would doubtless have occurred, 
together with the contact at intervals with their more civilised 
Polyne‘^ian neighbours, would have constituted an environment 
more favourable to progress than any which has ever existed, 
and would have tended to an improved condition of the ^ople. 
As it was, the total absence from the continent of ferocious or 
powerful animals, the comparative ease with which the poor 
and limited quantity of their food was obtained, an(l their 
national isolation, may have been a patent cause for the non- 
progressive character of the people. — The director also read a 
paper by Capt. W. E. Armit, F. 1 ...S., on the customs of Austra- 
lian Aborigines. 

Entomological Society, February 5. — Sir John Lubbock, 
Bart., V.P.R.S., president, in the chair.— Messrs. 11 . W. 
Bates, J. W. Dunning, and F. Smith, were nominated vice- 
presidents for the ensuing year. — Mr. IL J. Elwes exhibited a 
collection of lepidoptcra from a small island at the mouth of the 
River Amur. — Mr. Waterhouse exhibited a remarkable spider 
from West Africa, Gasteracantha Canihridgei^ Butt. — A specimen 
of Harpalus oblonguisculusy taken at Weymouth, was exhibited 
by Mr. Champion.— The Rev. A. E. Eaton remarked on the 
peculiarities in the neuration of the wings of most of the Ephemc' 
ridiT, and exhibited drawings of wings of Trichoptera and 
Tincifutf to show the homologies in the neuration of the same. — 
The Secretary read a note from Dr, Fritz Muller, recording a 
remarkable case of mimicry in the Brazilian butterfly, Bueides 
pavana^ which mimics Acma thalia. It is, however, in the 
male sex of E. pavana that the greatest resemblance to the 
Aercra is found. — The following papers were also communicated : 
On the lepidoptcra of the Amazons, &c., Part iii., Noctuites, by 
A. G. Butler. — Description of a new genus of rhyncophorous 
coleoplera, &c., by C. O. Waterhouse; and descriptions of the 
species of the lepidopterous genus Kallima, by F . Moore. 

Institution of Civil Engineers, February 18.— Mr. Brun- 
lees, vice-president, in the chair. — The paper read was on the 
construction of heavy ordnance, by Mr. J. A. I^ongridge, 
M. Inst. C.E. 

Boston 

Society of Natural -History, May I 5 » 1878.-- -The De- 
vonian brachiopoda of the Province of Para, Brazil, by R. 
Rathbun, late assistant geologist to the Geological Commission 
of Brazil. 

Philadelphia 

Academy of Natural Sicences, November 5, 1878. — De- 
scriptions of Ichneumonidm, chiefly from the Pacific slope of the 
United States* and British North America, by E. T. Cresson. 

November 12. — Descriptions of a new species of Delabella 
from the Gulf of California, with remarks on other species, by 
R. E. C. Stearns, 

November 26. — On the structure of the gorilla, by Dr. 
Chapman, dealing with the muscles of the extremities as found in 
a mie of two years old. 

Berlin 

Chemical Society, February 10. — At the close of Prof. 
Kopp’s remarks (see p. 387), Herr Frank exhibited a mass of 
infusorial earth saturated with bromine. As this form of silica 
will take up eight or ten times its own weight of bromine, he 
claimed that this would be a convenient form of handli^, 
weighing, and using this corrosive liquid. The speakcralso 
stated th^at he had found petroleum to be a specific for the bums 
and stains of bromine,— Herr Baumann then exhibited a specunm 
of hydroquinon found in the form of hydroquinon-sulpho acid in 
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the uriae of a dog poisoned with carbolic acid. This remarkable 
conversion, in the system, of a mono-phenol into a di-phenol, 
was less remarkable than the statement of the speaker that he 
had also found a compound of paracrcssol in the urine of a horse, 
where it had been produced from the ordinary food. 

Vienna 

Imperial Academy of Sciences, December 19, 1878. — 
The following, among other papers, were read : — Explanations of 
some orographic and topographic details of European Turkey, 
not rightly understood by geographers hitherto, by Dr. Bou^. — 
Preliminary remarks on the formation of rational plane curves 
on one another, by Dr. Weyr. — Researches on the relations of 
nutritive matters to the transpiration of plants (second series), by 
Dr. Burgerstein.— On some chemical constants, by Prof. Peschka. 
— The theory of electrotonus, by Dr. Fleischl. — On the orbit of 
the planet (153) Hilda, by Herr Kiihnert. 

January 9.— Critical researches on the species of the natural 
family of eVrz/f (concluded), by Dr. Fitzinger. — On direct muscle- 
excitation with the muscle-current, by Prof. Hering,— On the mag- 
netic behaviour of pulverised iron, by Prof. Waltenhofen. — Spec- 
troscopic researches, by Herr Ciamician. — Determination of 
coefficients of elasticity from bending of a bar, by Prof. Pscheidl. 
— On a new water-wheel, by Herr Kersovini. — On a new problem 
of ballistics, by Dr. Simony. — The daily period of the velocity 
and direction of the wind, by Dr. Haim. — On the action of 
nitrous acid anhydride on protocatechuic acid, by Dr. Gruber. 

January 16. — Natural history of the Flagellata (the third part 
of a work on Infusoria), by Prof. Ritter v. Stein. — On Dr. 
Rosicky^ experiments with Geissler tubes, by Prof. Mach. — On 
the summation of stimuli by the heart, by Prof. Ritter v. Basch. 
— On condensation-products of gallus acid, by Prof. Oser and 
Herr Bocker. — Report on the results of investigations and exca- 
vations by the prehistoric commission during the past year. 

Paris 

Academy of Sciences, February 17. — M. Daubree in the 
chair. — The following papers were read : — Meridian observations 
of small planets at the Greenwich and Paris Observatories during 
the fourth quarter of 1 8 78, communicated by M. Mouchez. — 
Determination of the coefficient of elasticity of different sub- 
stances and of their limit of elasticity, by M. Phillips. The 
method suggested is based, like a previous one, on the theory of 
a regulator spring, but the influence due to inertia of the spring 
is suppressea. The coefficient of M. Dcville’s new alloy of 
iridium is given. — ^New researches on electric fish ; characters of 
the discharge of the gymnotus ; effects of a torpedoes discharge 
sent through a telephone, by M. Marey. He finds the discharge 
of the gymnotus pretty similar to that of the torpedo, and it is 
similarly affected by temperature. Using the telephone, a gentle 
excitation of a torpedo produces a short croaking sound, each of 
the small discharges consisting of only a dozen fluxes, and lasting 
hardly of a second. But the sound from a prolonged discharge, 

caused by pricking the electric lobe of the brain, lasts three or four 
seconds, and is a kind of moan, the tonality being near {165 
vibrations).-— On the project of the interior sea in Algeria, by 
M. Fave. The topographic levellings at Suez, on land, com- 
parable to that of Sahara, were proved (M. Fave urges) to have 
sufficient exactness.— Does the didymium of samarskite differ 
from that of cerite ? by M. Lccoq de Boisbaudran. Both, he 
finds, give the same three blue lines. — New spectral lines ob- 
serve in substances extracted from samarskite, by the same, 
lie finds new lines or bands (not described by MM. Delafon- 
taine, &c.), both of emission and absorption, which correspond 
together (at least the principal), and belong apparently to some 
new body. He expresses high admiration of Prof. L. Smith's 
generosity in distributing to chemists in France and America, 
rare and arduously elaborated products which he had not com- 
pleted the examination of. — On the measures taken by the Sani- 
tary Intendance of Marseilles, in the fear of invasion by the 
plague, by M, de I.csseps. He argues that it is foolish and 
useless to hamper the commerce of Marseilles with quaran- 
tine, &c., as the disease is not contagious but infectious, 
spreading by emanations carried by the air ; and it would 
not be likely to attack such a town. He points out that the 
plague in Lower Egypt in 1834-5 did not spread to Upper 
Egypt, though the communications were not interrupted. M. 
Bouley contended that where the plague had appeared in 
Western h^ope, it had come by diseased persons or objects in 
contact with them. M. D'Abbadie thought M. Bouley too 


absolute in asserting that the Oriental plague always spread 
contagion. — On the Foucault's top transformed into a gyroscopic 
pendulum, by M. Gruey. — On the determination of the nttiUM 
of double points of a space defined by algebraic conditions, by 
M. Saltel. — Application of the direct potentials of Lame to 
calculation of the equilibrium of elasticity of an isotropic and 
indefinite hdhiogeneous solid, solicited in a finite extent by any 
exterior forces, by M. Boussinesq. — On unequal propagation of 
light polarised circularly in bodies submitted to the action of 
magnetism, according to the nature of the magnetisation and the 
direction of the luminous vibrations, by M. Becquerel. The 
fact here slated he demonstrated experimentally. The displace- 
ment of interference fringes under the magnetic influence, was 
the criterion employed. — Researches on the compressibihfy of 
gases at high pressures, by M. Amagat. The method (in whidi 
a deep pit is resorted to has been already described. Under a 
pressure of 430 atmospheres (the greatest reached), the volume 
of nitrogen is nearly a fourth greater than that deduced from 
Mariotte's law ; this corresponds to a difference of nearly lOO 
ctm. in the pressure necessary to get the reduction of volume 
deduced from this law. — Note on the phenomenon observed 
by M. Duter, by M. Korteweg. — Improvements in Hanison’.s 
electric lamp, by M. Ducretet. Apparatus inclosed in t'M'. 
supporting case regulates automatically the consumption 01 
the carbons and keeps the luminous arc constant, — On the 
relations which unite tctric and oxytetric acids and their 
homologues to succinyle, malyle, and other [radicals of 
bibasic acids, by M. Dcmar^ay. — Bromocitraconic acid, by M. 
Bourgoin. — On the respiratory innervation in the poulpe, by hi. 
Fredericq. The integrity of visceral nerves, the subcesophagean 
masses, and the palleate nerves, seem alone indispensable to 
normal production of respiratory movements. — On the functions 
of the ganglionic chain in decapod crustaceans, by M. Yung.— 
On the existence of Saigas in France in the age of the reindeer, 
by M. Gaudry. M. Lartet, several years ago, announced t!ie 
discoveiy of horns of the animal, but thought these had been 
brought as arms by a strange people. Jaw-bones and bones of 
the limbs have now been found. — Geological study of strata tra- 
versed by a tunnel of 14,400 metres, for directly connecting^ the 
Fuveau basin of lignite with the sea, by M. Dieulafait, 
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COAL AND COAL-MINES 

% 

A Treatise on Coal^ Mine-Gases, and Ventilation, By J. 
W. Thomas. (London: Longmans, 1878.) 

M r. THOMAS is known to chemists by reason of 
the numerous and excellent analyses of the gases 
inclosed in various coals which he published some time 
ago in the Journal of the Chemical Society. Marsilly in 
France, and Meyer in Germany, first broke ground on 
this subject, but it is to Mr. Thomas, who very greatly 
improved the method of research, that we owe our most 
^act knowledge of the character of these occluded gases. 
The matter is of considerable importance from a twofold 
- aspect. It not only serves to throw light upon the scien- 
^tific question of the formation of coal, but also affords 
us information on the very practical question of the nature 
of the influence of the atmosphere upon the deterioration 
of coal. These observations attracted sufficient attention 
from mining engineers and persons connected with 
mining to induce^the author to reprint them together 
with other matter relating to the general subject, and the 
result is the volume before us — a work which it is not too 
much to say ought to be in the hands of the manager 
and sub-officers of every colliery in the kingdom. Al- 
though the subjects of gases in coal and of the deteriora- 
tion of coal by atmospheric influences are treated at con- 
siderable length, the relative or connected matter occupies 
by far the greater portion of the book, and we have 
chapters on the Diffusion and Transpiration of Gases, 
Explosions in Mines and Ships, Combustion, Ventila- 
tion, &c. 

The opening chapter is occupied by a discussion of 
that most vexed of questions, What is Coal ? — a question 
which has already cost some people much patience and 
more money to get answered, but hitherto without success. 
We arc bound to say our author does not help us towards 
a solution ; we are apparently as far off as ever from a 
scientific definition of this everyday commodity. His 
remarks on the classification of coals are extremely just. 
It is not surprising, from the author’s connection with the 
South Wales Basin, that the particular subject of anthra- 
cite should receive special attention at his hands. The 
origin of this form of mineral fuel has given rise to much 
discussion in the past, but it is only within recent time 
that the opinion that it is not necessarily the oldest transi- 
tion-product in the decay or alteration of vegetable matter 
has begun to gain ground. Our author throws consider- 
able light on the process which has been at work in the 
formation of anthracite, from a study of the composition 
of the gases which are found inclosed in this class of 
coal. He regards the process of the formation of coal 
(after the first or primary decomposition which ensued 
during the time the vegetable matter^ was in the act of 
being buried) to have taken place in four ways, viz. ; — 

I. The dry process aided by heat, leading to the pro- 
duction of anthracite. 

2. The dry process without much abnormal heat, to 
which the production of steam coal and Wigan 
cannel is due. 

3. The wet process with heat, to which may belong 
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the production of Scotch cannel and the more 
dense varieties of bituminous or house coals. 

4. The wet process without long-continued heat, to 
which we may assign the formation of ordinary 
bituminous (house coals) and lignite. 

With respect to the nature of the material from which 
coal has been originally derived, Mr. Thomas has little 
or nothing to add to what is commonly stated in popular 
works on the subject. To dismiss the spore-theory in 
some six or eight lines, with the assertion that there is 
little evidence of a weighty character to confirm this 
hypothesis,” is, in the light of existing facts, scarcely just 
to the researches of Carruthers, Morris, and Huxley. To 
say that all coal has been derived from lepidodendroid 
spores would unquestionably be incorrect, but to assert 
that many coals have been largely derived from such 
material is undoubtedly true. This much, we suppose by 
this time, is conceded by the majority of authorities on 
the subject : the difference between them is rather as to 
the proportionate part played by the spores. 

As regards the character of the gas occluded in coal, 
this depends not merely upon the structure of the coal, 
but upon the conditions under which its formation has 
occurred and the depth below the surface at which it is 
situated. On the whole Mr. Thomas’s analytical results 
agree fairly 'well with those of Dr. Meyer, in spite of the 
somewhat faulty method adopted by the latter ; but the 
inferences which the two experimenters draw from their 
observations are not unfrequently opposed. There seems 
to be a decided difference between the gas inclosed in 
lignites and that found in coals of the older formations- 
Zitowitsch first detected carbonic oxide in some speci- 
mens of Bohemian lignites, and the author has detected 
the same' gas in appreciable quantity in the well-known 
lignites of Bovey Heathfield, in Devonshire. On the 
other hand, no coal of the carboniferous period has been 
found to contain this gas. Another characteristic differ- 
ence between the coals of the carboniferous and tertiary 
periods is seen in the absence of all hydrocarbons among 
the gases occluded in the latter varieties. 

The presence of carbonic oxide in ** after-damp ” has 
been frequently surmised, but Mr. Thomas brings direct 
evidence to prove the fact. Until quite recently it was 
the general belief among chemists that when marsh-gas — 
the fire-damp ” of the miners — is mixed with less air 
than is required for complete combustion, only as much 
of the hydrocarbon is burnt as the oxygen present can 
convert into carbon|[dioxide and water. It is now found 
that when marsh-gas is exploded with a quantity of 
oxygen or air insufficient for complete combustion, the 
whole of the marsh-gas disappears into carbonic oxide, 
carbon dioxide, water, and free hydrogen. The importance 
of this observation is obvious. It has not unfrequently 
happened that after an explosion the expressions of the 
countenances of the victims, who have been found sitting 
or leaning in the most natural positions, have worn no 
trace of fear or intense anxiety, such as we should sup- 
pose would come upon them amidst the roar and wreck of 
the disaster. These men have not been asphyxiated by 
carbonic acid or drowned in excess of nitrogen : they 
have been struck down by the infinitely more deadly car- 
bonic oxide. Instances too have occurred in which the 
explorers after an explosion have been almost as suddenly 
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overwhelmed, even when their lamps were burning freely. 
These facts point to an entirely different mode of treating 
those who have been rescued and who are still suffering 
from the effects of after-damp, from that which has been 
hitherto adopted. It is not too much to say that many 
a life could have been saved if, acting on Hoppe-Seyler s 
observations, artificial respiration could have been main- 
tained for some time after apparent death. 

There is much in this book that we should have liked 
to have dwelt upon had space permitted, for almost on 
every page we discern evidences of originality and fresh- 
ness such as might be expected from one who, as e have 
seen, has brought the researching spirit to bear upon his 
subject. Whilst chemists are wearying themselves and 
others wath vain speculations as to bonds and atomic- 
groupings, far too many of the common matters of every- 
day life are thrown aside as unfruitful or worked out. No 
one, however, could take up this book and not see that 
in the matter upon which it treats there are fifty problems 
waiting for solution— some of them most pressing in the 
interests of humanity, and any one of them capable of 
yielding a rich harvest of facts. T. E. Thorpe 

THE MORPHOLOGY OF THE ECHINODERMS 

Morphologischc Studicn an Echinodermen, Von Dr. 
Phil. Hubert Ludwig, Director dcr naturwissenschaft- 
lichen Sammlungen in Bremen. i Band niit 23 
Tafeln und 5 Holzschnitten. (Leipzig ; Verlag von 
Wilhelm Engelmann, 1877-79.) 

W ITHIN the last three years very numerous re- 
searches have been made on that most interest- 
ing group, the Echinoderiiis, to which, we are glad to 
sec, the rank of a distinct sub -kingdom is now generally 
assigned. Greeff, Gottc, Lange, Ludwig, Siinroth, and 
Teuschcr, in Germany ; Perrier in France, Th^el and 
Lovtn in Sweden, Agassiz, Lyman, and Pourtalcs in 
America ; and in our own country Sir Wyville Thomson, 
Duncan, Sladen, and the two Carpenters, father and son, 
have each contributed more or less to our knowledge of 
the morphology and physiology of the group. 

Of the many observations made and recorded by the 
above-mentioned naturalists, those of Dr. Ludwig (‘‘Ei- 
bildung Ludwig,^’ as we have heard him called by embryo- 
logists) seem to us to be among the most important, alike 
from theirvariety, and, as we are strongly inclined tobelieve, 
from their general accuracy. We are not so sure, how- 
ever, that all Dr. Ludwig’s conclusions are as correct and 
reliable as his observations are trustworthy, for there are 
certain points on which we have very strong grouirtis for 
dissenting from his views. 

The volume before us, representing the result of three 
years’ work, mostly microscopic, is the first of a promised 
series of studies in Echinoderm morphology, and consists 
principally of memoirs on the anatomy of Crinoids and 
Starfishes. 

It contains much that is new, or rather that was so 
when the individual memoirs were first published in the 
Zeitschrift fur •wisscnschaftliche Zoo logic, and much that 
is to be found, stated more or less correctly in the 
writings of other workers, both before Ludwig and 
contemporaneous with him. 

• The first paper in the series, forming about onc-third 


of the whole volume, is devoted to the anatomy of 
Comatula. While generally confirming Dr. Carpenter’s 
results, reopening the canals of the arms and the 
chambered organ, I udwig (whose observations on this 
type were ront^iporancous with those of four other 
observers, two in Germany and two in this country) 
publishes several new and interesting anatomical details. 

Among the most important of these is the presence of 
blood-spaces around the genital organs, and also of a 
system of blood-canals ventral to the water-vascular 
system. Both of these systems probably communicate 
with the vascular axial prolongation ” of Dr. Carpenter, 
which runs up into the disc from the chambered organ 
situated in the calyx, and represents the “ heart ” of the 
Starfishes. 

Ventral to the radial blood-canal is the fibrillar sub- 
epithelial band, to which Dr. Ludwig assigns a nervous 
character from its resemblince to a similar and similarly 
placed structure, that is generally, though not universally, 
supposed to be the nerve of the arm of a Starfish. 

Ludwig’s views have been completely adopted by 
Gegenbaur, in spite of the fact that this band is absent 
from half, or sometimes from more than half, the arms of 
many Comatuloc. We scarcely think that Ludwig has 
taken this fact sufficiently into consideration in his discus- 
sion of Dr. Carpenter’ s suggestion that the axial cords 
of the skeleton constitute the chief nervous system of 
Comatula ; and we are not altogether satisfied with the 
purely diagrammatic manner in which he figures this 
axial cord, and with the meagre description which he 
gives of it. lie makes no mention whatever of the regu- 
lar manner in which it gives off branching bundles of 
fibres to the muscles and other structures in the middle 
of every arm-joint, except [in quoting their discovery by 
others, though he cannot well have helped seeing them, 
and he does not deny their existence. At the same time 
he seems inclined to admit the probative force of Dr. 
Carpenter’ s experiments at N aples, which tend to show 
that these axial cords are the ?nfltor nerves, at any rate of 
the complex Crinoid organisation, permeated though they 
may be by a coagulable fluid. Should this view be the 
true one, it is another argument in favour of Leuckart’s 
separation of the Crinoids and their allies from the other 
Echinoderms, to form a distinct class, the Pelmatozoa. 

Until lately the Crinoids have not been credited with an 
ambulacral system homologous with that of the other 
Echinoderms. Gdtte, however, has shown that, as far as 
development is concerned, this is not the case, and the 
true water-vascular ring of the adult Comatula was first 
described by Ludwig, though its radial branches in the 
amis have long been known. Depending from it into 
the cadom are numerous small tubules which Ludwig 
describes as open at the ends, and compares to the sand- 
canals of the other Echinoderms, more especially of the 
, Holothurians. 

I After finishing his researches on the anatomy of Coma- 
tula, Ludwig turned his attention to Rhizocrinus, and 
found that it corresponds with Comatula in all c-.-ential 
points of structure. This was the first stalked Crinoid in 
which the presence of a chambered organ was deter- 
mined. It has since been found in Pentacrinus and 
Bathycrinus, and Ludwig’s discovery that its chambers 
are continued down the axis of the stem as five blood 
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canals disposed around a central axis, has received 
abundant confirmation. 

The curious genus Rhopaladina has been supposed by 
some writers to be the type of a new group of Echino- 
derms, with mouth, anus, and genital -ipening at the 
centre of one of the poles of the body. Ludwig shows, 
however, that it is merely an aberrant Holotburian, much 
bent on itself, owing to the almost complete disappear- 
ance of the mcdio-dorsal inter^radius, an exaggeration, 
in fact, of a condition very commonly met with in Cucu- 
maria. Ludwig’ s memoirs on the Astcrids contain several 
novelties, two of the most important of which are as 
follows : — 

1. The pores in the madreporic plate have no com. 
munication with the coelom, but lead solely into the 
sand canal. The same fact has been noted by Perrier 
for the Echini, and it is the more singular because the 
body cavity of the Crinoids is in free communication with 
the exterior. 

2. The genital glands do not discharge their products 
into the body cavity, but are provided with longer or 
shorter ducts that open directly on the exterior of the 
body. Around the glands arc blood spaces, just as in the 
Crinoids, and these arc connected with a very complicated 
blood-vascular system, which Dr. Ludwig describes ex- 
ceedingly well, clearing up many points which had 
hitherto been very obscure and scarcely understood. This 
is especially the ('asc with the remarkable genus Brisinga, 
which Sars supposed to be without a blood-v.ascular sys- 
tem. Ludwig contributes many valuable observations to 
the anatomy of this type, and shows that in all essential 
features it is a true Asterid, though he docs not share Sars' 
views of its relationship to Protaster. 

The volume closes with a striking paper on the 
Ophiurids, in which it is shown that the whole of the oral 
skeleton of the disc is the result of modifications of the 
first two arm-vertcbrac and of the adambulacral and super- 
.ambulacral plates corresponding to them. But the chief 
novelty in this paper rcl.ites to the genital clefts. These 
have been hitherto supposed not only to let the genital 
products pass out of the ca-lom, but also to admit water 
into it. Ludwig shouts, however, just as in the case of 
the Asterids, that both these hypotheses are incorrect. 
The sexual products are not discharged into the coelom, 
nor does water enter it by the clefts, but the latter open 
into pouches or bursae which are merely involutions of 
the general integument of the body, and receive the short 
ducts of the genital glands, probably serving also as a 
respiratory apparatus. Their inner surface, that turned 
towards the coelom, is curiously folded, and their whole 
structure is so very similar to that of the hydrospires of 
the Blastoidea that Ludwig is led to suggest a homology 
between these two sets of similarly placed organs. 
Billings considered the hydrospires to be respiratory in 
function, and found them to be connected with the 
‘‘spiracles" or genital openings, which would thus be 
homologous with the genital, or, as Ludwig prefers to call 
them, “bursal" clefts of the Ophiurids. 

Should further investigation confirm this interesting 
discovery of Ludwig’s, and the conclusions he has drawn 
from it, we quite agree with him in regarding it as one 
of great importance respecting the relations of the various 
echinoderms inter se. 


We shall look with great interest for the publication of 
Dr. Ludwig’s promised researches on the Echini and 
Holothurians at, we trust, no distant time ; and also for 
his concluding work on the comparative morphology of 
the sub-kingdom as a whole, which will not, we imagine, 
be .altogether a pillar of strength to Haeckel's celebrated 
“ Worm Theory of the Echinoderms.” 

Ol/JH BOOK SHELF 

Jornai de Sciencios Mathematicas rhysicas e Haturaes, 
Publicado sob os auspicios da Academia Real das 
Sciencias de Lisboa. No. xxiii. agosto de 1878. 
(Lisboa, 1878.) 

Giornalc di Maiemaiiche : adusodcgli Siudenti delk Uni- 
versity, lialiane. Pubblicato per cura del Professore 
G. Battaglini. Vol. xvi. (Napoli, 1878.) 

We have not seen any previous numbers of the first of these 
publications, but from the specimen before us we should 
certainly conclude that this Society is doing good work. In 
fifty-two octavo pages we have specimens of work in all the 
lines indicated in the above title. The opening paper, by 
C- A. Moraes de Almeida, is an “ cstudo geral dos es- 
pelhos curves ” (continuation, 1 1 pages) ; Chapter IV. 
treats of spherical, elliptical, and parabolical mirrors of 
very small aperture ; Chapter V. discusses some cases of 
practical difficulty in the formation of images. The 
second paper is a mathematical one by L. F. Marrecos 
Ferreira ; ist part, on the geometrical properties of the 
intersections of right cones, derived from the principle of 
the homological transformation ; 2nd part, on the pro- 
perties of conics tangential to the sides of an angle and 
their application to the study of surfaces (18 pages). 
Both papers are neat, and contain interesting properties. 

Zoology follows, with two contributions by J. V. Bar- 
boza du Bocage, first with a list (the sixteenth) of the 
birds in the Portuguese possessions in West Africa (15 
pages), next under the title “Melanges Ornithologiques," 
remarks on new' species of Angola {Nectar inia anchietce') 
and on individual birds of the families Certhiidne 
{Hylypsornis Salvadort)^ I’aridac {Par us rufiventris\ 
Laniidie {Lanius Souzer,^ Nilaus affinis)^ 

The last two pages contain a slight account of 11 1 
plants, collected in Caconda by Signor Anchieta, Re- 
marks are made on the points of contact between some of 
the plants in this collection and that got together by the 
late Dr. Welwitsch 

The second journal maintains its reputation for its contri- 
butions to the study of geometry. Where there is so much 
to praise we must limit ourselves to giving here the bare 
titles of some of the longer papers ; — Ricerche geome- 
triche sopra alpne propriety dci sistemi di rette nel piano 
e dei sistemi di circoli che passano per iin punto sul piano 
e sulla sfera, per T. Fuortes (56 pp.) ; Sulla rirorma 
dell’inscgnamento geometrico, nota di G. Fiedler seguita 
da tre lettcre ineditc dell’ autore (13 pp.) ; Sull' infinite 
circolare non Euclidea, per G. Battaglini (7 pp.); Re- 
lazione fra I’area e il perimetro, fra il volume e la super- 
ficie, fra i momenti, fra le coordinate dei centri di gravith, 
per gli spazi limitati da linee e superficie che banno 
I’equidistante della stessa natura per tj. Dainelli (20 pp.); 
Sulla teoria delle quadriche omofocali del punto di vista 
sintetico per F. Maglioli (36 pp.) ; Nozioni preliminari 
per la geometria projettiva dello spazio rigato, N ota i di 
F. Aschicri (19 pp.) ; Sopra le curve piane del 3® ordine 
con un punto doppio, per P. Anelli (14 pp.). 

The History of Coat, By the Rev. T. Wiltshire, M.A. 
F.G.S., &c. (E. and F, N. Spon, Charing Cross and 
New York. Pp. 36, 1878.) 

This pamphlet is the introductory lecture which the 

I So named frum the finder, who met with a single specimen, October, 
1877, m the interior of Benguella. 
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author, as Dean of the Evcning-class Lectures at King’s 
College, London, delivered before the Principal, the staff, 
and btudcnls, at the commencement of this Winter 
Session. 

It deals witli the antiquities of coal, and as might have 
been anticipated, shous much patient scholar.diip and 
research amongst the works of those classical and 
median a] writers who are not usually troubled by geolo- 
gists. Prof. Wiltshire considers that there is evidence to 
show that ignition of coal, w^hich had been selected as 
Init-innking material with the help of paheolithic and 
neolithic implements, occurred and probably accidentally ; 
the mineral not having been sclcctedfor its now well-known 
qualities. Nevertheless, he admits that “the general 
non-employment of the coals and lignite^, in the stone 
and bronze ages, is w'ell evidenced by the absence of 
allusion to their use, both in myths and traditions of that 
date and in the manuscripts which followed not long 
xiftcr.” Noticing the silence of Homer on the use of 
coal, the author very properly places the Levitical coals 
and those of the Gospels amongst charcoals derived 
from w ood, and he shows that the “ carbo ” of Pliny and 
the “ anthrax ” of Theophrastes were identical. Search- 
ing over the dreary pages of this last-named author, Prof. 
Wiltshire shows that this Greek first noticed and recorded 
that certain stones were obtained from the ground, and 
that, broken in pieces, they burn like anthrax (charcoal), 
and th.it they come from Liguria and Elis. 

The tertiary strata in those localities are ligniiic, and 
true palaeozoic coal does not e.xist there. As years rolled 
on many coal-like mineraL wrerc used, and fancies 
environed them. Certain it is that during the Roman 
occupation of Britain, coal was stored and used, for it has 
been found beneath the ruins of villas in Warwick, Shrop- 
shire, Yorkshire, Lancashire, and Durham. Thcgi'adual 
extinction of the Roniano-British -was followed by hun- 
dreds of years of forgetfulness of coal, and then we find the 
Abbot of Peterborough leasing ground, a part of the rent 
to be paid in coal, about the tune of Alfred. About 1190 
the Edinboro’ coal-field began to be used, and in 1239 ^ | 
monopoly of the sale of coal w'as granted to the Newxabtle 
people. j 

This interesting lecture is most readable, and well 
worthy of the accomplished editor of the Palaeontographi- 
cal Society’s volumes. P. M. D. 

LETTERS TO THE EDITOR 

\ 71 ie Editor does not hold hmself rcsfonstldc for opinions expressed 
by his correspondents. Neither can he mideidake to return^ or 
to correspond with the writers 0/, rejected manuscripts. No 
notice is taken of anonymous communications, 

[The Editor urs^ently requests correspondents to keep their letters as 
short as possible, 7 he pressure on his space is so £reat that it 
is impossible othei'wise to ensure the appearance even of com' 
municatwns containing interesting and novel facts, \ 

Quarantine in Italy 

Allow me to say a few words in defence of the prfihibitive 
mcri'urcs taken by the Italian Government against the introduc- 
tion into our country of that pest, the phylloxera, and which, 
though subjected to much unreasonable criticism and sclfi.sli 
opposition here and abroad, have at least been hitherto j^erfectly 
successful in protecting our vineyards. Certainly at first sight it 
would seem that the only necessary measure to he taken ought 
to be a restriction on the importation of foreign vines, and of the 
jilaiits (such as fruit-trees) usually cultivated along with them in 
nursery-grounds, and on whose roots some .stray insects might 
probably occur ; and to such a restriction did the Government 
at first limit itself. But it was soon found out to be quite 
ineffectual, as it only gave occasion ^to smuggling on a grand 
scale, encouraged, I am sorry to say, by certain horticultural 
firms that did not fear to compromise Ihcir respectability by .so 
doing. We all know what ingenious persons smugglers can be ; 
they began introducing the prohibited plants in their leafless 
state labelled as choicest exotics, to the utter confusion of the 
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Custom Houie officials, wdio, being neither naturalists nor scien- 
tific men to any degree, w'erc at a loss how to act, until the 
Government w as obliged at last to send the order that no live plant 
should pass the frontier ; a simple rule that anybody can under- 
stand, and not to be regretted when one has ^een in lYaiice and 
cLewhere thousaiids of acres of wliat w^ere once flourishing vine- 
yards blasted by "he pest, and has heard of the millions of money 
lost that way. 1 shall not mention such petty annoyance as 
being obliged to leave a bouquet at the Custom IIou' e ; but surely 
it is better that our gardens should be deprived of those novelties 
and rarities that arc not obtainable through seeds, rather than 
run the slightest risk of diminidiing one of the principal resources 
of our impoverished country. Though myself a director of a 
botanic garden, I own T cannot push my love for flowers to that 
extent to sacrifice to it much greater interests. 

Pisa, February 26 T. Caruel 

Captain Cook’s Accuracy 

apropos of your article on the centenary of Ca])l. Cook’s death 
in Nature, vol. xix. p. 334, it may be interesting to call atten- 
tion to his remarkable accuracy in determining the po.sitions of 
places laid down in his charts. There is a great contrast hetw^cen 
his accuracy and the evident carelessness of some more recent 
navigators. Some years ago when I was sailing in the Pacific 
W'C were one day approaching the recorded position of an island 
which no one on board our vessel had teen. I was conversing 
wdth the captain, and asked him whether he expected to find it 
in its recorded place. To this he replied : “ It is sure to be 
there, for Capt. Cook determined its jiositinn ; and aUhough 1 
have been now a good many year-, in the Pacific, I have never 
yet found him wrong. Had it been the United Stales Exploring 
Expedition wkich determined its place, I should have thought 
the chances just about equal as to whether it is right or wTong.” 

There is, unfortunately, too much ground for the remark 
about the observations of Admiral Wilkc'j’s I^xpedilion. I’liose 
who have had opportunities to test the work done by it know 
that it is i)ften most inaccurate. Quantity of work rather than 
the quality of it ai)peais to have been the rule with the navi- 
gators who conducted that expedition. 1 believe all Cook’s 
work w^as worthy of his reputation. 

As this is a serious charge to make against such an expedititm, 
it may be well to give some examples to substantiate it. The 
particulars of the first I take from Findlay’s “South Pacific 
Directory,” pp. 633-34. Respecting Vatoa, or lurtle Island, 
south-east part of the Fiji Archipelago, he says : “ A singular 
mistake crept into the survey by the United States’ Expedition. 
On May 5, 1840, the Vincennes 'had a sight of Turtle Island, 
and determined it to be in lat. 19® 48' S., long. 178*’ 33' W. It 
has the appearance of a small rounded knoll.’ This would seem 
to be circumstantial, and is further confirmed by a foot-note on 
the same pa^e. In a subsequent passage the Porpoise is said to 
have determined it to be in lat. 10° 50' S., long. 178'* 37' 45" W. 

‘ It was found to be three miles long, by one and a quaiTer mile 
w ide. The reef extends all around the island, and is from one 
and a half to two miles wdde.’ ” 

If wc suppose tliat in the above 10® is a misprint for 19® there 
wdll be only 2' in lat. and 4' 45" in long, difference between the 
two determinations. But it appears that both of these are about 
30' in error in their longitude. On this Findlay remarl. s : 
"This singular variation in longitude from that assigned to it by 
the great discoverer Cook (178® d W.), or 37' in error, is 
startling, because the accuracy of Cook in this instance had been 
confirmed by other navigators.” He then gives an account of an 
examination of it made by Capt. Worth in H.M.S. Calypso in 
1848, when he made the island to be “apparently about six miles 
in length,” its centre twenty-nine miles eastward of Wilkes’s 
position, and, instead of the reef from one and a lialf to two 
miles wide all around, on the south-west a reef five or six miles 
wide, with “a large oval coral patch detached from it lying north 
and south, eight or nine miles in length.” 

My second example of inaccuracy shall be one in cartography. 
Some years ago I was about to make a trip into the mountains 
of Savaii, the largest of the Samoa Islands. Before starting, 
with Wilkes’s chart in my hand, I took a few bearings of points 
w'hich might serve for comparison when I reached the mountains. 
I was standing at Tuasivi, a place on the eastern end of the 
island which may be seen marked in Grundemann’s map. To 
my surprise I found I could see from that plape to Tafua point, 
the south-east extremity of the island, whereas the chart made 
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the land to project very considerably between the two points. 
On further examination, I found that, instead of making the land 
trend inward to a very deep bay at Sapapali'i and Tva, as it docs 
ill reality, it had been made to extend seaward in a series of 
headlands. This error is perpetuated in all the. maps I have seen, 
including Gnmdemann^s, and that published ii> the Journal des 
Museum Godeffrm'f both of which are based on Wilkes’s chart. 

My thii'd and fast example shall be one of a different kind. In 
' 1870 I visited an island north of Samoa known as Quiros or 
Gente Hermosa. Wilkes’ expedition described it as being wiih- 
out a lagoon, I found it to be barely four miles in diameter, but 
uith a deep fresh-ivater lagoon in its centre about three miles in 
diameter » Now as the ring of land around this lagoon is only 
about one-third of a mile across, I cannot imagine how any 
members of the expedition could have landed without seeing the 
water. Such an inaccuracy as this would have been bad enough 
in the description of an ordinary traveller. It is inexcusable m 
an expedition specially fitted out for scientific observation. 

S. J. WlIITMEE 


Cook’s Collections 

In Nature, vol. xix. p. 373, a remark of Dr. llamy, of 
Taris, is reproduced, concerning “the fate of Cook’s collections 
in being buried in an Austrian museum.” It will be of general 
interest to make known that, uhat there is in Vienna of ethno- 
graphical objects in relation to Cook, consists of 260 numbers, 
chiefly originating from Cook’s third voyage. These objects 
were boxtght by order of the Ismiicror Franz in the year 1806, at 
the auction of the Parkinson Museum in London (previously Lever 
Museum), and now form part of the large ethnographical collec- 
tions, Vhich will be accessible to the public in a few years in the 
new, nearly completed, Impel ial Natural History Museum of 
Vienna. 'J'his mu'-enm will become one of the greatest and 
most complete on the continent, uniting all mincralogical, 
geological, palaeontological, prehistoric, anthropological, ethno- 
graphical, zoological, and botanical im})erial collections of Vienna 
under the charge of Prof. Ilochstcttcr. A. 1 >. ^Meyer 

Royal Zoological Museum, 1 )resdcn, February 28 


Magnetic Storm, May 14, 1878 

There appears to have been a flight error in my iK»tc 
(v»d. XIX. p. 148) \ in the sixth line, it should read I4lh instead 
of 15th. 

With this cxce]>lion the observnlions arc correctly lepoitcd, 
and the ])ciiod during which the gieutest troublewas optrienced 
in woiking on tlic I’ersian Gulf cable c ivcrs the time at wdiicli 
tlic magnetic storm was observed at Slonylniist to be at its 
height (vol. xviii. p. 617). 

1 cannot quite agree with Mr. Prccce •when he suggests 
(vol. xix. p. 173) the advisability of leeovding earth-currents in 
Webers. Comparatively few of the readers of Nature would 
appreciate the magnitude of an caith-current if expressed in 
those terms, w'hilc every one, I think, wall understand me wlien 
I say that the earth-current passing through the line e(jiiallcd 
that W'hich would be produced by a certain numlicr of cells ct)n- 
nccted to the same circuit. 

The systematic observation of carth-currents in different parL 
of the world is no doubt very desirable, but to be of value it 
must be regulated and collated by some central authority. ] 
feel convinced that if the Society of Telegraph Imgincers invited, 
assistance in this matter, and pointed out what was actually 
recjuired, the appeal would be very readily responded to. 

Kurrachee, February 6 Henry C. Mance 


Intellect in Brutes 

If Mr. llendow will read my letter again he will find it dis- 
tinctly stated that the “ several occasions ” on which the leakage 
took place were rcfciTcd to in connection with the agency of 
rats only. The plumber informs me that in none of the cases 
(four or five) wa.s there any sign of injury to the pipe by frost. 
In the specimen W'hich I have, the rats have made two ituffcctual 
attempts to perforate the lead, and have succeeded in two dis- 
tinct places. Had a frost crack exi'.ted, with consequent escape 
of water, there would have been no nece.'^sity to make two fruit- 
le‘=s attacks on the pipe elsewhere. The specimen may be seen 
one interested at the office of The Country ^ 170, Strand. 
Meuphy.sicians 'will probably think that Mr. Ilenslow has 


.stumbled into a quagmire in his discussion of “ practical” and 
“ abstract ” reasoning. Docs he believe that brutes and bo)s 
in common have nothing but (he faculty of “practical” reason ? 
When a boy finds the value of .r in a simple equation, is he n >1 
dealing w ith ‘ * abstract ” ideas ? ARTHUR Nicoi.s 


I AM not opposed to Dr. Darwin’s teachings, nor do I care 
much whether .science proves that man is descended fi'om Adam 
or from .•^ome extra clever race of monkeys, so long as the t/y/tii 
is established. In regard to the explanation given at p. 365 of 
the rats eating the pipe to get at the water because they “heard 
the water trickling,” I am inclined to look at the maltcT in a 
simple matter-of-fact way, and so feel inclined to think they cut 
the i)ipe because it was somehow in their w'ay. Lead and block- 
tin ga.s-pipes are found cut in a similar u ay. Now, are they cut 
to get at the gas I l.ead waste-pipes arc also often found .so 
cut, bolli from the outside and inside. I happen to be a prac- 
tical plumber myself, and have had to deal with rats in many 
ways, but 1 scarcely think that “the reasoning pow’cr of the 
rat ” in this case has been properly reasoned out. 

21, Renfrew Street, Glasgow, March i W. P. BucHAN 


I RELIEVE “that the leasoning faculty in man and animals 
differs in degree only.” But I do not think Mr. Nicols’ 
l>lumbcr’s lead-pipe case (Nature, vol. xix. p. 365) a well- 
tested instance of rat sagacity. We have not sufficient proof 
that the rats gnaw ed the ]upe for the purpose of getting at the 
water ; though, of course, they used the w’atcr after having come 
ii})on it. It seems more likely that they gnawed the pipe liecau.se 
it obstructed their tunnelling operations ; else why did they cut 
it in two separate places ? Mr. Nicols .^ays “ a rat will not drink 
foul water.” Neither will I when I can get better, but 1 am 
afraid I should need to juit up with the foul if I lived in a sewer, 
Cambuslang Henry Muiriiead 


It is somewhat tliffic'alt to understand Mr. Ilenslow’s remarks 
on the a]>ovc subject in Nature, vol. xix. p. 385. Tic tells us 
that if the dog that rang the bell to fetch the servant to let him 
out of a room in which he was riuit up, had not been tan eJU to 
rin^ the belly “it would have been abstract reasoningy but it w'as 
^•nly practical.” Iriirlhcr on he say-, that brutes never ncijuirc 
“abstract reasoning.” 

The Arctic fox, by Mr. Hendou’s ow n showing, appears to 
have used “ abstract rcasf ning,” bccau'^e it had never been 
taught to cut the line attaching the bait to the trigger of the 
gun before taking the bail (of which I have seen .several ca c,), 
tr to dig a trench in the snow to avoid the .shot. Can Mr. 
Ilenslow be a ‘•port'^man? if so, he ought to know that in the 
case referred to, to pull the bait dowuuvards out of the line oj 
Jin' was the only safe way for the fox to have acted, so as to get 
his head out of clanger. Had he u-cd what Mr, Hcnsl )W calls 
“abstract reasoning” — which, I iiresiime, means pulling the 
bait, not the line, to one side out of the line of hre, the fox 
w'ould certainly have been shf)t, as the bait could not have been 
moved more than four or five inches from the wooden stake 
thn>ugh which the bait-line pa‘^scs. 

If Mr. Ilenslow really means that the fox should have shown 
his pow’ers of “abstract reasoning” by going up to the line of 
fire between the gun and the bail, and then pulled the string 
until the# gun w ent off, I think the chances of rcynard’s ever 
eating the bait w'ould be very small indeed. 1 have known him 
do what showed equal or gi'catcr intelligence, namely, cut the 
bail-.string, as already mentioned. JOHN Kae 

Royal Indilutirn, February 28 


Mr. IIenslow, in his letter on this subject, complains that 
“ brute reasoning is ahvays practualy but never abstraitP As an 
instance of what appears to me abstract reasoning in a dog, 1 
beg to offer the followdng : A few years ago w'C had in our 
possession a terrier gifted with a i)ropensity (jn'o])abIy instruc- 
tive) for w’orrying the .'-hcep that w'erc put to graze in a field 
separated from our house by another field. Coming out of the 
house one day 1 observccl this dog cros'-ing the latter field, 
evidently intent upon a little amusement. I called him back, he 
obeyed ; but when he came to a patch of brushwood v/hich hid 
him from view, he cut straight across the field, under cover of 
the brusliwood, to behind a hedge, and then pursued his cour c 



410 


NATURE 


\March 6, 1879 


towards the sheep field. What taught him that he could thus 
reach his game unobserved ? A. J. A. 


Herb is an instance of ‘‘instinct” which shows, I think, that 
there is no difference whatever between the reason of animals 
and that of men. 

A mare here had her first foal when she was ten or twelve 
years old. She was blind of one eye. The result was that she 
frequently trod upon the foal, or knocked it over when it hap- 
pened to be on the blind side of her, in consequence of which 
the foal died when it was three or four weeks old. The next 
year she had another foal ; and we fully expected that the result 
would be the same. But no ; .from the day it was born she never 
moved in the stall without looking round to see where the foal 
was, and she never trod upon it or injured it in any way. You 
see that reason did not teach her that she was killing her 
first foal ; her care for the second was the result of memory, 
imagination, and thouglit, after the foal was dead and before 
the next one was born. The only difference that I can see 
between the reasoning powers of men and of animals, is that the 
latter is applied only to the very limited sphere of providing for 
their l^odily wants, whereas that of men embraces a vast amount 
of other objects besides this. 

The above limitation does not, I think, apply strictly to 
domestic animals, dogs especially, which seem to acquire some 
perceptions beyond mere animal ones. 

Hull, February 28 C. \V. Strickland 


Parhelia 

Allow me to record the occurrence of parhelia here this 
morning. The phenomenon lasted about twenty minutes, and w as 
fairly brilliant. No halo was apparent, merely a mock sun on 
either side of the true one, and the line passing through the three, 
•dipped tow'ards the south at an inclination of 2“ to 3° to the 
horizon. E. W. Pringle 

Uxbridge, March 4 


Unscientific Art 

As a specimen of Unscientific Art, let me Ining to the notice 
of your readers a t w o -page engraving in the last number of the 
Illustrated London Navs^ entitled “Capture of Sirayo's Strong- 
hold.” 

If there is any truth in the laws of perspective the Zulus flying 
before the cavalry are indeed “ sons of Anak.” 

Scientific Club, March 2 E. W. Pringle 


Bees' Stings 

In Nature, vol. xix. p. 385, a correspondent asks whether 
the identity of bee-poison w ith formic acid has yet been deter- 
mined. Some .‘•ixteen years ago I made a few’ experiments with 
the poison from wasp-sting'^, and found, to my astonishment, 
that it w'as invariably alkaline instead of acid. A living wasp, 
duly held in the cavity of a perforated cork, was easdy induced 
to sting a piece of turmeric paper ; a browm-red spot immediately 
appeared. A. H. CiruRCii 

Cirencester, March 1 


A NEW PROCESS IN METALLURGY^ 

L ong before human art acquired the knowdedge of 
metal-making, prehistoric man had learned to make 
fire of the dry stems and branches of trees; in the 
charred fragments of half -burnt wood we recognise a 
form of carbon, the first simple elementary body produced 
by man from the complex natural bodies with which he 
was surrounded. In the knowledge of the use of fire, 
then, was the first dawn of art, particularly of that art 
which deals with the reduction of simple bodies from 
compound minerals. To convert metallic compounds into 
metallic elements is the domain of the metallurgist, and 
the means by which this is effected constitute the basis of 
mctallurgic art Carbon was thus a necessity to metal- 
lurgy —with the knowdedge of fire the world emerged from 

* A paper with full details of the process was read by John Hollway at the 
Society of Arts on February 12, 1879; Prof. H. E. Roscoc, F.R.S., in the 
chair. 


the stone age. From those early times down to the 
present day, no fusion has been effected without using 
carbon, which in the form of wood, coal, or charcoal, has 
been the substance invariably used by the metallurgist for 
the production of heat, and to enable him to decompose 
and to smelt metal-bearing materials. 

The new process, however, we are about to describe, 
has for its object the smelting of metalliferous substances 
without the employment of carbonaceous fuel. The 
sulphides of iron, lead, and zinc are known to be combus- 
tible substances of almost universal occurrence, and when 
burnt under favourable conditions give rise to a great 
evolution of heat. We have calculated the relative tem- 
peratures thus produced, from which it appears that the 
temperature at which iron pyrites (bisulphide of iron) burns 
in air under the conditions most favourable to the develop- 
ment of a high temperature is over 2,000® C., prolosulphide 
of iron burning at about 2,225° C. Zinc sulphide, or blende, 
gives a temperature of 1,992° C, and galena 1,863° C. ; 
while calculations made in a similar manner with coal, 
assuming it to be completely burnt, show the temperature 
attainable to be 2,787° C. These mineral sulphides, which 
are therefore natural and almost inexhaustible sources of 
heat and energy, can under certain circumstances be 
burnt more economically than their heat-giving equivalent 
of coal. 

The best means, however, of utilising this heat-pro- 
ducing property of metallic sulphides is not so apparent 
as would appear at first sight. Only iron pyrites is "suffi- 
ciently combustible at a low temperature to burn in the 
open air, the mass being raised to the temperature at 
which the oxidation takes place solely by the union of the 
sulphur and iron with aerial oxygen. In Spain this is> 
carried on in vast heaps of hundreds of thousands of tons, 
and the operation extends over many months. The oxide 
of iron that remains is typical of those mineral substance-, 
which, once burned in the primeval operations of nature, 
gave up their stores of heat and force, and became, as it 
were, inert bodies. 

Going back now to the combustion of carbon, it is well 
known that it burns at widely varying temperatures, as, 
for example, in our bodies, in a common coal fire, or in a 
powerful furnace, A great deal of attention and thought 
has been spent upon the subject of the economy of car- 
bonaceous fuel, and great advances have been made in 
this direction, yet the expenditure of coal or coke 
necessary, say, to melt a given quantity of metal, still far 
exceeds the theoretical limit. The main causes of this 
discrepancy may be accounted for as follows (i) That 
only a fractional part of the oxygen of the air passed 
into the furnace acts upon the material to be burnt. 
(2) That the oxygen is not brought in contact with the 
combustible matter with sufficient rapidity to attain the 
necessary temperature for the operation, (3) That gases 
pass off hot and unburnt ; these are now, however, fre- 
quently utilised. 

There is one metallurgical operation in which the first 
two sources of loss are perfectly avoided — namely, by 
blowing air through molten crude iron, as in the Bessemer 
operation, where, by the burning of small quantities of 
carbon and silicon contained in the crude iron a very high 
temperature is attained, which is not the case in the pro- 
cess of puddling, where the oxidation is spread over a con- 
siderable'period of time, although the same constituents are 
frequently burnt in similar proportions. But even in the 
Bessemer process the carbon is only half burned, and a 
large amount of heat escapes with the carbonic oxide and 
nitrogen. When, however, we blow thin streams of air 
through molten sulphide of iron lying upon a tuyere 
hearth, a high temperature is produced by the perfect 
combustion which ensues in the midst of the sulphides, 
and no unburnt gases excepting sulphur vapour escape 
from the surface of the molten mass. Hot nitrogen 
and sulphurous acid being die only gaseous products 
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of the operation (excepting the small quantities of 
hydrogen from the aqueous vapour of the air), these may 
be caused to act upon iron pyrites and other mineral 
matter. When pyrites is thus heated, an atom of sulphur 
held in feeble combination is in great part expelled, and 
thus is obtained protosulphide of iron, with which the 
operation commences, and which can exist in the molten 
state. Sulphide of zinc thrown into this bath of molten 
sulphide is converted into oxide : the sulphides of copper, 
nickel, and silver do not burn at all so long as sulphide of 
iron is present, and, accordingly, if oxides, silicates, or 
carbonates of these latter metals are introduced into the 
molten sulphide of iron, the iron present will take away 
the oxygen with which the metals are combined and con- 
centrate them into a regulus of sulphides. But the 
question then arises, How, after fractional decomposition 
by oxidation, we can separate the sulphides from the 
oxides 1 This is accomplished by the adaition of siliceous 
matter introduced into the furnace with the charge of 
sulphides, so that in the manner explained are obtained 
from crude materials five principal classes of products, 
viz.: — (i) sulphur; (2) sublimates of volatile sulphides 
and oxides ; (3) a slag of silicates of certain more oxidiz- 
able metals, principally iron; (4) regulus containing the 
nickel, copper, and silver ; (5) sulphurous acid and nitrogen. 
U nder certain circumstances a sixth class of products may 
be obtained consisting of the metals copper and lead. 
Thus, when the sulphides of iron and copper present in 
the bath arc treated continuously with the blast of air 
without the addition of combustible sulphides, a point at 
length arrives when the whole of the iron present is 
oxidised, and the regulus in the bath consists of sub- 
sulphide of cojjper. If now a limited supply of air is | 
introduced, the copper is reduced to the metallic state, 
with the evolution of sulphurous acid. Further ex- | 
perience in the matter may lead to the adoption of this 
continuation of the process. Again, sulphide of lead ' 
present in the bath may be caused to yield metallic lead I 
by partial oxidation. The sulphurous acid can be made 
into sulphuric acid in chambers or condensed to the liquid 


was used, the converter being “fed with stones,’* and 
“vomiting forth fire and brimstone,” as a gentleman 
present graphically expressed it. In this latter experiment 
about eighteen tons of raw pyrites was thus treated, and 
over four tons of sulphur was distilled and afterwards 
burnt. More than half a million cubic feet of sulphurous 
acid and nitrogen left the mouth of the converter at a 
high temperature, taking away with them a [considerable 
fraction of the heat produced by the oxidation. This was 
very unfavourable to the success of the experiment, as 
will be readily understood when this great loss of heat is 
taken into account. With a suitable plant the heated gases 
would be utilized to drive off sulphur from pyrites, so as to 
produce the molten protosulphide required to continue the 
operation. Heat is not only obtained by the oxidation 
of the metallic sulphides, but also by the oxidation of iron 
protoxide to peroxide when the contents of the vessel are 
over-blown. In an experiment made in July last the 
oxidation was thus purposely continued. “ As soon as 
the subsulphide of copper began to bum a splendid 
emerald green flame suddenly appeared, lasting about a 
minute, and all the lines except those of copper and 
sodium left the spectrum. During the last few minutes of 
the blow the mouth of the converter was dull and without 
flame.’ * 

Some of the products of these experiments were 
shown at the Society of Arts ; they consisted of crystal- 
! line masses of ferrous silicate and blocks of 50 per cent, 
j copper regulus. N o sulphur was collected, it being im- 
possible to do so with Bessemer plant, which, in actual 
' operations, will not be used for the process. These ex- 
' periments, however, enabled those present to witness, in 
the course of a few hours, the i)rincipal effects produced. 
“A remarkable spectrum was obtained from the burning 
sulphur vapour; viewed through a small direct vision 
spectroscope, many absorption bands were seen occurring 
at apparently regular intervals from the red to the violet. 
The lines of sodium, lithium, and thallium were recog- 
nizable, but the majority of the lines are of (as yet) 
unknown origin, though they are the most important. 


state. Thus W’e have in this new process a metallurgical 
operation, the necessary heat for the decomposition and 
fiuion being entirely obtained by the combustion of the 
iron and sulphur contained in the materials operated on. 

Some large experiments have been made in order to prove 
the more important points here enunciated. They are all 
to be found described in the paper upon the subject in 
the Journal of the Society of Arts, dated February 14 
and 21, 1879. A brief record of some of the phenomena 
witnessed at the February experiments at Penistonc may 
not be uninteresting. At seven in the morning on 
February 12 last a small party of gentlemen arrived at | 
Messrs. Cammell & Co.*s Penistone Steel Works, in order 1 
to see the operation from its very commencement. Two j 
Bessemer converters were ready for the experiments ; one ' 
of these was charged at 10 a.m. with some molten proto- 
sulphide of iron (made by fusing some pyrites in a cupola), 
and a blast of air was driven through the tuyeres. Lumps 
of sandstone were continuously thrown in together with 
cupreous pyrites. A flame of the burning vapour of 
sulphur expelled from the pyrites passed from the con- 
verter mouth to the chimney shaft ; it was from 6 to 10 
feet long, blue at the edges and greenish in the body of 
the flame. About noon this experiment broke down 
through an accident, after which the product was taken 
out. An experiment was then commenced by setting fire 
to some sulphide of iron by means of about 2 cwt. of coal 
thrown into the vessel to start the combustion ; pyrites 
and sandstone were then thrown in, in lumps, which rapidly 
melted, this being continued until midnight (over eight 
hours). The molten mass in the vessel remaining per- 
fectly liquid, was from time to time partially poured out 
to make room for the addition of further similar materials. 
During the whole of the eight hours not an ounce of coal 


since the changes furnish indications of the progress of 
I the chemical changes taking place in the vessel. The 
I lithium was, probably, derived from the sand introduced 
w ith the pyrites.” 

The process is peculiarly suitable— (i) For the treat- 
ment of metalliferous substances which cannot be advan- 
tageously utilised by other processes. P'or the extraction 
j of sulphur by distillation, and simultaneously for the 
I concentration and separation of copper, silver, and nickel 
from such materials in the form of a metallic regulus ; 

I while lead, zinc, arsenic, &c., accrue in the sublimates. 
(3) ^For the treatment of cupreous pyrites, large quantities 
of which exist in many parts of the world where fuel is 
scarce, and where the present mode of treatment by the 
cementation (wet) process involves not only the loss of 
vast qiiantities of sulphur, which is burnt to sulphurous 
^ acid, but causes the destruction of all vegetation within 
its influence. For example— About one million tons of 
pyrites, too poor in copper to pay for shipment to the 
United Kingdom, are annually treated in Spain by the 
cementation process. Such ores thus treated, containing 
ij per cent, of copper, leave only a small profit, whereas 
it is calculated that similar ores by this new process will 
yield a profit more than five times as great. (3) For the 
treatment of copper and nickel ores, so as to produce a 
concentrated regulus without employing carbonaceous 
fuel. 

It is therefore obvious that this process will effect a 
great revolution in the treatment of metallic sulphides, 
such as iron, cupreous and nickeliferous pyrites, also 
copper and nickel ores and the refuse gangue of mining 
operations, which can thus be smelted without the 
employment of carbonaceous fuel, the necessary heat 
being obtained by the oxidation of the metallic sulphides. 
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ON THE FREEZING OF LANES ^ 

I N pursuance of investigations, now extending over 
some years, into the natural conditions of our seas 
and lakes, I took advantage of the recent frost to make 
some thermometric observations in fresh-water lakes 
covered with ice. 

Most of the observations were made with one of 
Negrctti and Zambra's “half-turn” deep sea thermo- 
meters, which proved to be a useful instrument for this 
species of inquiry. It was necessary however to fit it 
with a suitable inverting contrivance, as the apparatus 
supplied for this purpose by the makers is quite useless. 
When this thermometer was accidentally disabled, 
thermometers on the Millar-Casella type with certain 
improvements introduced by myself were used. 

Observations were made in Linlithgow Loch at different 
dates, and in Loch Lomond on January 28 and 29. ^The 
results are given in the accompanying tables. 


Table I. — Loch Lomond 


Depth. 1 

^ Temperature, Fahrenheit, at Station 

(ect. 

Mo. I. j 

No a. ' 

t 

No J j 

No 4. 

3 

33 'oo 

33*50 j 

33-60 

33*70 

6 

33*50 

33*70 I 

33*70 

33-80 

Bottom 10 


— j 

33-so 

— 

12 

3370 

33 -So 1 


— 

18 

33 '95 

33-95 

— 

33 -So 

24 

3^*05 

33*95 1 

— 

— 

Bottom 27 


33*95 ' 

— 

— 

30 

34 ’»S 1 

— 

— 

33-95 

36 

34*35 1 

— 

— 1 

34*35 

42 1 

34 *ho j 

1 


34*55 

48 1 

35*20 1 

- 


35*05 

Bottom 51 1 

— 1 

1 


35*05 

54 1 

35*45 t 

— 

— 

— 

60 1 

36*20 1 

— ' 

— 

— 

Bottom 65 1 

36-30 

— ' 

— 

-- 

Mean ... I 

I 

31*46 j 

33*74 . 



34*05 


'J'aull 11. — lAnliihi^o70 Loch 




Temperaliirc, Falirtnlu it, at Statu n 


Depth. 

Feet. 







No. I. 

No. 2 

1 No 3 ' 

1 1 

No 4. 

1 No. ti. 

1 No. 7, 

3 

34*90 

___ 1 

1 1 

1 

35-90 

36*00 

36*00 

6 

35*25 

36*10 

36*00 

30-30 

36*60 

36-80 

12 

37 -»S 

36*80 

36-8S , 

36*80 1 

37-35 

37-50 

Bottom 1 6 


— 

37*40 1 

— i 

— 

— 

Mud 16 

— 

— 

37-80 ' 

— 

— ' 

> — 

Bottom i6i 

38-50 

— 

— 

1 

— 

— 

18 


36-95 

— 

36*90 

37*35 

37-80 

21 

— 

— 

— 

— 

— 

37-80 

24 

— 

i 37-30 

— 

37*30 

37*50 

38-15 

30 

' 

37-40 

— 

37*40 

37 *90 

38-30 

36 

— 

1 37-60 

— 

37-70 1 

38-45 

39-00 

42 

— 


— 


1 39-80 

40-70 

44 

— 

1 38-60 

— 

1 38-40 1 

1 — 

— 

45 

— 

— 

— 


1 

42*00 

Mud 46 

— 

— 

— 

39-85 


— 

Mud 47 

— 

39*75 

— 

t — 

— 

— 

Mud 48 

— 

— 

— 

— 

41*70 

( 42*05 

>42 *00 

Mean... 

— 1 


— 

37*22 

37*83 

38*28 


» Snbstana‘ of two papor> read before the R >yal Society of Ed'nburgU on 
Janu i>'y 20 and l-tb-uary 17, 1877. 
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Had the freezing of the loch taken place according to 
the commonly received idea, that is, had its waters been 
first reduced uniformly throughout its depth to the tem- 
perature at whkh the density of water is a maximum, 
and the surface layer then cooled further until a covering 
of ice was formed, we should have expected to have 
found the remains of this uniform temperature on 
examining the water after a firm coating of ice had 
formed. Distilled water reaches its maximum density at 
39*2° Fahr., and I naturally expected to meet with a 
considerable stratum of water at or near this temperature. 
Both in Linlithgow Loch and in Loch Lomond there was 
a tendency to uniformity in the temperature of the water, 
but in Linlithgow this temperature was approximately 
37° F. and in Loch Lomond 34" F. A single glance at 
the curves of the observations in these two lakes shows 
that they could never have been developed, if at the time 
of the formation of the first coating of ice the bulk of 
the water had been at a uniform temperature of 39*2° F. 

In order to explain the existence of this unexpectedly 
.low temperature, I at first imagined that there might be 
sufficient saline matter dissolved in the water to lower its 
temperature of maximum density. The presence of five 
parts of common salt in one thousand parts of water 
would have sufficed to lower this temperature to about 
37°, and as the water^of Linlithgow Loch was otherwise 
excessively foul, it appeared at first sight to be a likely 
explanation. 1 1 was not however verified by experiment. 
Although possessing a most offensive odour, the water 
was remarkably free from saline ingredients, and when 
its change of volume at low temperatures was com- 
pared with that of distilled water in the same dilatometer 
no difference could be detected. Seeing then that the 
temperature of maximum density was the same as that of 
distilled water, it was evident that, before being covered 
with ice, the whole of the water had been cooled down 
much below that temperature, and that this effect had 
been produced in a still more marked manner in Loch 
Lomond. 

Let us consider what would be likely to take place during 
the cooling and freezing of a lake such as the frozen part 
of Loch Lomond. The water would be cooled down 
gradually by radiation from the surface, and we may 
admit that at some date, probably early in December, 
the whole water from surface to bottom would have a 
sensibly uniform temperature of 39*2° F. I believe that 
even in a very small lake there would be no date when 
the whole of the water would be uniformly at the tem- 
perature of maximum density, but it is a condition to 
which it would approximate in a greater or less degree, 
according to local circumstances. As the cold con- 
tinued, circulation would be completely stopped, and 
cooling would be confined to the surface-layer, supposing 
the climate of the surface to be absolutely identical all 
over the surface of the lake. It is impossible that this 
condition can be fulfilled for more than an instant of 
time, for it would be disturbed by the slightest] movement 
of the atmosphere. As a matter of fact there is great 
diversity of climates even at points close to each other, 
causing among other effects great variations in the tem- 
perature of the surface water. Did lakes cool absolutely 
uniformly throughout their whole extent, There would be no 
reason why ice should begin to form in one part more than 
another, and the ice would begin to form at one and the 
same moment all over the lake, which is contrary to 
i experience. 

Let ABC (Fig. i) represent the bed of a lake in section, 
D E the surface of the water. At the date when the water 
has approximately the uniform temperature 39*2® F. 
D E will represent the isothermal of 39*2. Now let the 
cooling go on and let the first ice appear, as it naturally 
would, at the edge. Let e f represent the first piece of ice, 
which for simplicity’s sake we may suppose to have been 

r ,1 1.^4. .... 
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presence. This effect would be expressed graphically by 
the dipping of the isothermal of 39*2, as at G, and the 
generation of those of temperatures intermediate between 
it and 32* F. This alteration in the temperature means 
also an alteration in the density ; and if we consider a 
vertical section through the ice at h K and through the 
middle of the lake at l B we shall find the mean density 
at L B greater than at H K, and the result would be the 
production of convection currents. What takes place 
at £ would take place on the other side at A also, 
and we should have a system of circulation which in 
broad outline would consist of surface currents from 
the sides towards the middle, and under currents from 
the middle towards the sides, somewhat after the 
manner indicated in Fig. 2. The length of time that 
these currents would continue to flow before the lake was 


covered over with ice would depend on a number of local 
circumstances. The shape, size, and position of the lake 
would have much influence, and also the severity of the 
frost. However low the temperature of the air, the 
strength of the currents would always diminish as the 
water got cooled down, for the lowest available tempera- 
ture is 32° and the highest 39 *2^ Hence the convection 
currents would be the strongest at the first formation of 
the ice, and would gradually, and at an increasing rate, 
get weaker as the general temperature of the water got 
lower. When the whole of the water was cooled to 32® 
they would stop altogether. 

It is therefore certain that in the water of a frozen lake 
we must find a tolerably uniform temperature, and this 
temperature must lie between 39*2° and 32°. In order 
that either of these extreme temperatures should 



prevail, the weather would require to be of a very 
exceptional character. Admitting that the water had 
been cooled to a uniform temperature of 39*2°, this 
temperature could be yf.mf only by a sudden frost of 
extraordinary and probably unknown intensity. As the 
convection currents become weaker the more nearly the 
temperature of the water approaches 32'' it would require the 
least possible frost during an infinite winter to reduce the 
temperature of the water to 32^^ before it was covered 
with ice. The uniform temperature of 32'’ however could 
be produced in another way, namely by the cooling of 
the water after it was covered with ice. This condition 
is probably not uncommon in shallow lakes in very cold 
climates. 

In general, in climates such as our own, an inter- 
mediate temperature would prevail. In the Ilalloch basin 
of Loch Lomond this temperature was found to be about 


33’9° F. In Linlithgow Loch it was much higher, about 
37° F. The lake will remain open with an ice-fringe 
along the side as long as the water leaves the ice-edge 
with sufficient velocity to mix with the warmer water off 
shore before freezing under the influence of surface 
radiation. As soon however as this velocity is reduced 
so far as to enable the frost to overtake the water as it 
leaves the ice-edge before mixing with the warmer water 
the propagation of ice from the fringe out into the middle 
of the lake will take place with great rapidity, and a 
single night will often be sufficient to cover a large lake. 

From the moment of the formation of the complete ice 
covering, the water is subjected to a uniform climate, its 
surface being everywhere in contact with ice ; and it is 
only under these conditions that the whole of the lake can 
be said to be exposed to an identical climate. 

Hence we see that, even admitting that a uniform tempe - 


rature of 39'2'' had previously existed, the whole of the water 
would be very considerably cooled down before it could be 
covered with icc, and the extent of this cooling would de- 
pend on local circumstances of position and climate, so that 
the final temperature of the water would be different for 
different lakes in the same winter, and for the same lake 
in different winters. The body of the water of a lake 
would be cooled more when it has been frozen by a 
moderate and comparatively long continued frost, than 
when the ice has been frozen quickly by very severe frost. 
For the more severe the frost the sooner will it be able to 
overtake the water leaving the ice fringe ; in other words, 
the stronger will be the current which it will be able to 
arrest, and the greater the which it will be able to 
stem But the head which causes the current, is caused 
by the higher temperature of the open water as compared 
with that under the ice. Hence the more severe the frost, 


the higher will be the temperature which it will be able to 
fix. Let us now consider the causes which would tend to 
alter the temperature fixed by the ice covering. 

In the first place there is alteration in the thickness of 
the ice and conduction from it downwards. The effect so 
produced would be concentrated in the surface layer, and 
its nature can be easily imagined. 

In a large lake like Loch Lomond there is, even in 
severe weather, a considerable amount of change of water 
going on. The river Leven, which leaves it at Balloch, is 
navigable for small vessels, and a number of not incon- 
siderable streams fall in at different parts of the loch. 
The ice extended from the lower end at Balloch up to 
Luss, where it terminated in a miniature cliff which swept 
in a curve from the Dumbartonsliire shore to the island 
of Inchlonaig and thence in another curve to the Stirling- 
shire shore. It is easy to see that the streams which fall 
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into the lake in its lower part when it is covered with ice, 
must supply water at 32^ F ; for even if it were at a higher 
temperature while forming part of the stream, it would, 
by impinging on the edge of the lake ice, be cooled down 
before being able to mix with its waters. It would thus 
enter the lake at 32° and would spread itself out imme- 
diately under the ice, and its effect on the temperature of 
the water would be similar to that produced by the thick- 
ening of the ice and conduction from it. 

The excess of water which falls into the upper and 
open part of the lake must also find its way under the ice 
to the outlet. In order to estimate its effect, we must 
consider the conditions obtaining at the terminal edge of the 
ice stretching across the lake. We have already discussed 
what takes place when the first ice fringe forms at the 
sides of a lake, and we may look on the ice covering the 
lower and shallower part of the lake, as the fringe on that 
side of the upper and deeper basin. The same convection 
currents which we have described will take place here, 
giving us a surface current from the ice, and an under 
current towards the icc, now the water in finding its way 
under the ice to the outlet, will take the easiest way possible, 
and as it will find itself retarded or opposed at the surface 
near the ice edge, and assisted near the bottom by the 
convection circulation, its supply will be delivered by 
preference as an under and therefore comparatively warm 
current. Off the edge of the ice 1 found the water at 
fathoms 37 ’ 2 °, and in 17^ fathoms 37*4® F. In accordance 
with the same principle of greatest easiness, this water 
would penetrate into the frozen basin by the deepest exist- 
ing channel. The low’er or frozen basin is separated from 
the upper and open one by a remarkable chain of islands 
separated from each other by channels everywhere less 
than there, and indeed hardly any were more than tvo 
fathoms deep. The t>vo channels however next the main 
land are each five fathoms deep, and it is through them 
that the bulk of the water finds its way. This was shown 
in a very singular way by the existence of a space of open 
water stretching from the main land to the nearest island 
over the shallowest part of the channel on the Dumbarton- 
shire shore, there being thick strong icc over the deep 
water on both sides. In its passage over the ridge vhich 
rises very steeply, the warm water is thrown up near the 
surface and its supply is sufficient not only to preserve 
this space of open water, but also to raise the temperature 
of aU the water of a depth greater than five fathoms in the 
lower basin. 

In the case then of a lake only partially frozen, the 
temperature of the water under the ice is lowered by the 
drainage entering where it is frozen and is raised by the 
water supplied from the open part provided the channels 
connecting the two parts arc not too shallow. 

In Linlithgow Loch vhich was entirely frozen over, the 
very great rise of temperature near the bottom was caused 
by the immense quantity of filth contained in its water and 
in the mud at the bottom. J. Y. Buchanan 

ON THE BURSTING OF THE GUN ON BOARD 
THE THUNDERER'^ 

I N the interval which elapsed between the bursting of 
the gun and the report of the Committee much 
thought and some trouble has been expended in divining 
the possible causes w hich might, under one set of circum- 
stances or another, have led to such a result. It now 
appears, how^ever, that, different as have been the various 
suggestions, they all resembled each other in one particu- 
lar, namely, that they were all wrong. 

It is to be hoped, however, that all the ingenuity that 
has been expended will not have been thrown away, and 
that some improvement may result from the pointing out 

* Read before the Lit. and Phil. Society of Manchester on February i8, 
by Prof. Osborne Reynolds, F.K.S., Professor of Engineering, Owens 
<Collefe, Manchester. 


of such numerous defects. That in some respects, such 
as the increasing twist and the sudden steps or shoulders 
on the outside of the gun, the present system is defective, 
is shown quite apart from the recent accident ; and al- 
though it now appears that the moving forward of the 
shot as the r^lnmer was withdrawn had probably nothing 
to do with this accident, it cannot be considered satisfacr 
tory that this moving forward should be so much the rule 
as it is shown to have been in the experiments recently 
undertaken. 

Although at first sight it may appear that the fact of 
the gun having been loaded with two charges of powder 
and two shot is amply sufficient to explain the bursting, 
it may not be useless to examine somewhat closely into 
what would result under such circumstances. The bursting 
of a 38-ton wrought-iron gun is an experiment of which 
we should make the most as we cannot expect to have it 
often repeated. 

From the first accounts of the accident it appeared as 
though the gun had simply broken in two, like a carrot, 
at the first step, and that the front half had gone into the 
sea. Such a failure would not have implied an excess of 
pressure. It might have been caused by a great end 
strain such as would have resulted had the shot jammed 
when in full career and carried away the fore part of the 
gun, or it might have resulted from the gradual weakening 
of the section of the gun at the shoulder owing to the 
different degrees of expansion immediately before and 
immediately behind. Une or other of these causes ap- 
peared to afford the most probable explanation of the 
phenomena as described in the early accounts. In various 
subsequent reports, however, it was stated that fragments 
of the fore part of the gun were blown about in all direc- 
tions. So that the gun, instead of having simply broken 
in two, must have burst like a shell in front of the first 
shoulder. This fact placed the phenomena in an alto- 
gether different light. The explosive bursting of the zone 
of the gun into fragments implied an enormous excess of 
pressure at this point of the gun. 

In order to cause the tube of the gun ‘to burst longi- 
tudinally at all would require several times the normal 
pressure, and the breaking up of the wrought-iron lube 
into fragments would show that the force was largely 
in excess of what was necessary to burst it. 

After seeing these reports it appeared certain that the 
gun had been subjected, at the point of rupture, to a 
pressure enormously excessive, and the question became 
whence could such a pressure have arisen To me it 
appeared that nothing short of such an action as might, 
wuth a detonating fuse, result from the explosion of gun- 
cotton or dynamite would explain the breaking of the 
gun into fragments. Had the shot become jammed the 
pressure might have been raised sufficiently to burst the 
gun, but with pebble powder even this seemed doubtful, 
and such an action seemed altogether inadequate to 
explain the breaking of the gun into fragments. It 
appeared, therefore, that there was but one conclusion to 
be drawn— there had been something abnormal in the 
loading. Had the gun been loaded with small grained 
powder, gun-cotton, or dynamite, instead of pebble 
powder, such a result might have been produced ; but 
then, the gun w^ould, if it had burst, have burst at the 
breach unless the shot had slipped forward, and that 
there should have been two accidents appeared highly 
improbable. Besides, it was necessary to consider what 
sort of a mistake was most likely to have occurred ; and 
the only possible mistake that could have been made on 
the spot appeared to be that of double loading. 

The fact that if two complete charges were put into the 
gun, the powder of the second charge would be directly 
beneath the point of rupture appeared in favour of this 
the easiest mistake. But would, supposing the powder 
to have been pebble powder, the pressure from the two 
charges have been sufficient to cause the result ? At first 



March 6, 1879] 


it seemed to me that even supposing that the second 
charge had been ignited by the first, which was doubtful, 
this would not explain the suddenness or magnitude of 
the pressure. But on further consideration it ai)peared 
certain that the second charge would not be ignited by 
the fire from the first ; and it then becamg clear that in 
this very fact we should have an amply sufficient explana- 
tion of the excessive pressure. 

My object in writing this paper is to point out the pro- 
bability of this explanatbn, and so, if possible, to induce 
the authorities to test it. It occurred to me several dap 
before the report of the Committee appeared, and in 
spite of the improbability of such a mistake as double 
loading, I could not shake off the conviction that it 
afforded the true explanation. As I have pointed out, 
the blowing into fragments of a wrought-iron tube im- 
plied an explosive action such as might result from gun- 
cotton or dynamite, but which could not be produced by 
the slow burning of pebble powder. The point to be 
explained, then, is how the second charge could be 
brought into such a condition that it would explode like 
gun-cotton. To understand this, it must be remembered 
that in the usual way the grains of gunpowder burn from 
their outside only, so that the thicker the grains the 
longer will be the time occupied in burning, and for the 
same weight of powder the slower will the gas be given 
off. The reason why gun-cotton is so much more de- 
structive than gunpowder is not that it gives off more 
gas weight for weight, but that when ignited by a flash it 
burns so much quicker. If, therefore, by any means the 
whole mass of gunpowder could be heated up to the 
firing point at the same instant, so that the grains fired 
simultaneously inside as well as out, the action of the 
powder would be as quick or quicker than the gun-cotton. 
And, still further, if besides being heated the powder was 
compressed into a fraction of the space it usually occu- 
pies, the gases so confined would be capable of a still 
greater pressure. 

Now if the after cartridge were fired and the forward 
cartridge were not ignited by the fla^h, and considering 
the length and fit of the shot, it could hardly have been 
so ignited, then the after shot would be driven forward 
closing on to the forward shot and compressing the 
powder between until the pressure on the forward shot was 
at least half as great as the pressure of the gases behind the 
after shot, which would be between ten and twenty tons 
on the square inch. Thus the powder would be subjected 
to a squeeze between the two shot such as would result 
from a blow. It would be compressed to a fraction of 
Its former volume. The cubes would be crushed into a 
cake and the work of compression would be sufficient to 
heat the powder far beyond its point of ignition. Thus 
the entire mass of powder would be simultaneously ignited 
in a highly compressed and heated state. The force of 
such an explosion would be practically unlimited and 
would be located at the very point at which the gun 
burst. Hence in such an action wc have ample cause for 
the effect produced. 

But it will be asked why does not the same thing 
happen when a rifle is doubly loaded? It is said that in 
that case the second cartridge is generally blown out 
ibefore it ignites, and this may be so, for in the rifle the 
intensity of the pressure of the gas on the shot can never 
exceed above a twentieth part of what it is in the 12-inch 
gun, and hence in the case of the rifle the pressure may 
well be insufficient to ignite the powder between the shot. 

This view of the action resulting from the firing of 
powder by percussion appears to me to be one which it 
would be well worth while to test, for if proved it would 
completely re-establish confidence in the strength of the 
guns, which has been somewhat rudely shaken. 

Let a 12-inch gun be loaded with a double charge of 
powder and a double charge of shot, or a shot of double 
weight, and fired. If, as is probable, the gun does not 
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burst, confidence in the gun will be re-established. Then 
let it be loaded twice over with the powder between the 
shot so as to ascertain whether the action of the powder 
when fired by percussion would not produce an effect 
similar to that which we are here considering. The 
destruction of one gun for the purpose of establishing 
confidence in all the rest would not seem to be an un- 
worthy sacrifice. 


MOSELEY^ S NATURALIST ON THE 
CHALLENGER'^ ^ 

^HIS is certainly the most interesting and suggestive 

* book, descriptive of a naturalist’s travels, which 
has been published since Mr. Darwin’s “Journal of 
Researches ” appeared, more than forty years ago. That 
it is worthy to be placed alongside that delightful record 
of the impressions, speculations, and reflections of a 
master-mind, is, we do not doubt, the highest praise 
which Mr. Moseley would desire for his book, and we do 
not hesitate to say that such praise is its desert. The 
same argus-like power of observation, the same readiness 
to appreciate the true interest and significance of every 
seemingly little fact, the same energy and indomitable 
perseverance in gathering information and material from 
every source in the short space of time at the circum- 
navigator’s disposal which distinguished Mr. Darwin, 
characterise also his disciple and follower in many a 
distant ocean land and tropical forest. 

Before the Challenger expedition set sail, Mr. Moseley 
was known as an accomplished biologist, trained in the 
laboratories of Strieker, of Vienna, and of Ludwig, of 
Leipzig. He had taken part in the eclipse expedition to 
Ceylon, and besides making valuable spectroscopic obser- 
vations on the sun, had found time when there to study 
and collect specimens of the land Planarian Worms, the 
structure of which was the subject of a memoir by him in 
the Philosophical Tranmetions (published after the 
Challenger YeaA left in 1874) which threw altogether new 
light on such important matters as the nature of meta- 
meric segmentation and the origin of the blood-lymph 
space, coelom, or body-cavity of higher organisms gener- 
ally. 

During the expedition, and since its return in 

1 876 (when he was by special statute elected to a “research” 
fellowship by the members of his old college of Exeter, in 
Oxford), Mr. Moseley has, apart from this volume and 
its varied contents, produced a series of original memoirs 
published chiefly by the learned societies of London, 
which have been the means of making known the most 
important of the results to which the Challenger expedi- 
tion has led in the field of biological science. It is to his 
industry and skill, combined with the opportunity afforded 
by the Challenger's cruise, that we owe the thorough 
description of the anatomy of the wonn-like land-living 
Peripatus, and its development, studied by him at the 
Cape of Good Hope {Philosophical Transactions^ 1874), 
whcrebjfc a totally new light is thrown upon the relation- 
ships of the great group of Hexapodous and Myriapodous 
insects, and the origin of tracheae ; to him we arc in- 
debted for the discovery and description of .the most 
remarkable among the many pelagic or surface animals 
taken by the Challenger on the high seas, the transparent 
Pelagonemertes {Annals and Mag, Nat, Hist , 1875), 
well as for the detection of the only really markedly aber- 
rant form of life dredged by the Chalienger in deep waters 
{Linnean Transactions^ 1878), the Ascidian, Octacnemus 
bythius. The colouring matters, also, of various marine 
animals have been studied by him with the spectroscope 
and the spectra, carefully recorded in the Quart. Journ 
Microsc, Sci, 1 877. But of still greater importance and merit 
was Mr. Moseley’s study of corals allied to Millepora and 

* Notes by a Naturalift on the Challenger. By E. N. Mozelcy, M.A.* 
F.R.S.. Fellow of Exeier College, Oxford. 
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Stylaster, previously unknown (or nearly so) in the living 
state, although familiar as dry and bleached museum 
specimens. These, when freshly dredged by the 
Challenger, were treated by Mr. Moseley with those 
subtle ^vices known only to trained histologists, and as 
a result, he has been able to give the full anatomy of the 
soft parts of these corals, to show that they are com- 
pound organisms with variously differentiated “tentacular 



polyps’* (dactylozooids) and mouth polyps” (gastro- 
zooids), and that they constitute a new group of hydroids, 
and do not belong to the Anthozoa or ordinary coral- 
producing class of polyps. The results of this elaborate 
investigation, forming the Croonian lecture for 1878, 
have been recently published, illustrated with twelve 
quarto plates by the Royal Society. 

Whilst thus actually producing the chief zoological 


results of the expedition, Mr. Moseley had specially 
undertaken the collection of plants, since no professed 
botanist was attached to the Challenger. The Joitr?ial of 
the Linnean Society, vols. xiv., xv., xvi., xviii., contain a 
large series of papers by Professors Oliver and Dickie, 
the Rev. M. J. Berkeley, and others, on the plants thus 
collected by Mr. Moseley’s own hands on the^ islands 
visited by the Challenger, Not content ith ' zoology 


and botany alone, or rather, one should say, bringing his 
powers to bear on selected samples of the whole range of 
biology, Mr. Moseley has published the only anthropo- 
logical memoir which has come to us from the Challenger 
staff— namely, an elaborate and careful account of an 
undescribed people — the inhabitants of the Admiralty 
Islands. 


The results of all these researches are lightly sketched 
and often illustrated by woodcuts in the pages of the 
present volume, of which, however, they form but a limited 
portion. A still further development of biological science, 
namely, sociology— the history of civilisation, of manners, 
customs, and ^beliefs, is what the reader will find largely 
occupying Mr. Moseley’s note-book, now published. And 
indeed, most entertaining and striking notes they are; 
the sayings and doings, the clothes and the amusements, 
the religions and the physical surroundings of Polyne- 
sians, Malays, Brazilians, Japanese, Chinese, seal-fishers, 
and English colonists, being set down as they impressed 
the observant mind of the author, accompanied by most 
ti enchant comparisons and ingenious reflections which 
are characterised by a singular humour peculiar to him^ 
Mixed with these, according to locality, we have, literally 
innumerable observations and suggestions with regard 
to such matters as basaltic columns, antarctic glaciers, 
flying-fish, fur-seals, phosphorescence, penguins, cock- 
roaches, Kerguelen cabbages, land-crabs, and whales. 

A few extracts will suffice to show that whilst Mr. 
Moseley’s note-book will have special value for the pro- 
fessed naturalist, it is aho eminently readable, and is 
likely to obtain great popularity amongst all those who 
have imaginations sufficiently vivid to allow their pos- 
sessors to experience that intense form of pleasure "which 
a good book of travels can generate. An enumeratiorv 
of the titles of the chapters, to begin with, will show- 
something of the distribution of matter in the book. 

We have — I. Teneriffe, St. Thomas, Bermuda ; II. 
Azores, Madeira, Cape Verdes; III. St. Paul’s Rocks 
and Fernando do Norhona ; IV. Bahia; V. Tristan da 
Cunha, Inaccessible Island, Nightingale Island; VI. 
Cape of Good Hope; VII. Prince Edward 
Island, the Crozet Islands; VIII. Kerguelen’s 
Land; IX. Heard Island; X. Amongst the 
Southern Ice ; XI. Victoria, New South Wales ; 
XI 1 . New Zealand, the Friendly Islands, Matuku 
Island; XIII. Fiji Islands; XIV. New He- 
brides, Cape York, Torres Straits ; XV. Aru, 
Kc, Banda, Amboina ; XVI, The Philippine 
Islands; XVH. China, New Guinea; XVIII. 
The Admiralty Inlands ; XIX. Japan, the Sand- 
wich Islands; XX. Tahiti, Juan Fernandez; 
XXI. Chile, Magellan’s Straits, Falkland Islands, 
Ascension; XXII. Life on the Ocean Surface 
and in the Deep Sea, Zoology and Botany of tho 
Ship, Conclusion. 

Take the following description of a Penguin 
rookeiy at Tristan da Cunha(p. 120) as an example 
of Mr. Moseley’s style. It is impossible to con- 
ceive the discomfort of making one’s way through a big 
rookery, haphazard, or ^ across country,’ as one may say. 

I crossed the large one here twice afterwards with seamen 
carrying my basket and vasculum, and afterwards went 
through a larger rookery still, at N ightingale Island. Yon 
plunge into one of the lanes in the tall grass, which at once 
shuts out the surroundings from your view. You tread on a 
slimy black damp soil composed of the bird’ s dung. The 
stench is overpowering, the yelling of the birds per- 
fectly terrifying; I can call it nothing else. Yon 
lose the path, or perhaps are bent from the first on. 
making direct for some spot on the other side of the 
rookery. In the path only a few droves of pen- 
guins, on their way to and from the water are 
encountered, and these stampede out of your way 
into the side-alleys. Now you are, the instant 
you leave the road, on the actual breeding-ground. The 
nests are placed so thickly that you cannot help treading 
on eggs and young birds at almost every step. A parent 
bird sits on each nest with its sharp beak erect and open 
ready to bite, yelling savagely ‘ caa, caa, urr, uit,’ its red 
eye gleaming, and its plumes at half-cock, quivering with 
rage. No sooner are your legs within reach than they 



Fig 2 — Pit ioj'hthabuus Aoitiute, i (on l.;nd , in tin . ut < I k ;p 1 1). 



Fig. 3 . — Petijtaius cafinsis (natural si^te). 
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are furiously bitten, often by two or three birds at once, 
that is, if you have not got on strong leathern gaiters, as 
on the first occasion of visiting a rookery you probably 
have not. 

“At first you try to avoid the nests, but soon find that 
impossible : then, maddened almost by the pain, stench, 
and noise, you have recourse to brutality. Thump, thump 
goes your stick, and at each blow down goes a bird. Thud, 
thud, you hear from the men behind as they kick the 
birds right and left off the nests, and so you go on for a 
bit, thump and smash, whack, thud, ^ caa, caa, urr, urr,* 
and the path behind you is strewed with the dead, and 
dying, and bleeding. 

“ But you make miserably slow progress, and, worried 
to death, at last resort to the expedient of stampeding as 
far as your breath will carry you. You put down your 
head and make a rush through the grass, treading on old 
and young haphazard, and rushing on before they have 
time to bite. 

“The air is close in the rookery, and the sun hot 
above, and, out of breath, steaming with perspiration, 
you come across a mass of rock fallen from the cliff 
above, and sticking up in the rookery ; this you hail as 
^ a city of refuge.’ You hammer off it hurriedly half a 
dozen penguins who are sunning themselves there, and 
are on the look-out, and, mounting on the top, take 
out youi handkerchief to wipe away the perspiration and 
rest awhile, and see in what direction you have been 
going, how far 5^ou have got, and in which direction you 
are to make the next plunge. Then, when you are 
refreshed, you make another rush, and so on. 

“ If you stand quite still, so long as your foot is not 
actually on the top of a nest of eggs or young, the pen- 
guins soon cease biting at you and yelling, I always 
adopted the stampede method in rookeries, but the men 
usually preferred to have their revenge, and fought their 
way every foot. C)f course it is horribly ciucl thus to 
kill whole families of innocent birds, but it is absolutely 
necessary. One must cross the rookeries in older to 
explore the island at all, and collect the plants or survey 
the coast from the heights.” 

Here is an example (p. 213) of the many observations 
Avhich the book contains on the habits of buds and other 
animals : — 

“ An idea of the relations of the various birds to one 
another in the strugglefor existence will be gained from 
the following incident : — I saw a cormorant rise to the 
surface of the \vater, and, lifting its head, make desperate 
efforts to gorge a small fish which it had caught, evidently 
knowing its danger, and in a fearful hurry to get it down. 
Before it could swallow its prey, down came a gull, 
snatched the fish after a slight struggle, and carried it 
off to the rocks on the shore. Here a lot of other gulls 
immediately began to assert their right to a shaic, when 
down swooped a skua from aloft, right on to the heap of 
gulls, seized the fish and swallowed it at once. The shag 
ought to learn to swallow under water, and the gull to 
devour its prey at once in the air. The skua is merely a 
gull which has developed itself by fighting for morsels.” 

Mr. Moseley has a great deal to say about the structure 
and natural history of icebergs in the chapter on the 
southern ice, and has illustrated this part of his book 
with two coloured plates and numerous woodcuts. The 
Challenger was in some danger here. “ As the weather 
became worse, we were in a rather critical position. Wc 
were surrounded by bergs, with the weather so thick with 
snow, that we could not see much more than a ship’s 
length, and a heavy gale was blowing. The full power of 
steam available was employed. Once we had a narrow 
escape of running into a large berg, passing only just 
about 100 yards to leeward of it by making a stern board, 
with all the sails aback, and screwing full speed astern at 
the same time. The deck was covered with frozen pow- 
dery snow, and forward was coated with ice from the 


shipping of seas, On February 28 again there were forty 
icebergs in sight at noon. It came on to snow thickly at 
about 4 P.M., and another gale came on. The plan 
adopted by Capt. Sir G. Nares was to lay clown the bear- 
ings of the adjacent bergs before the weather became too 
thick for them to be seen, and then steaming with all the 
power of the ship against the gale, to hang on as long as 



Fif.. 4 —Face of Jap inese Aefor, (To <how the mrxle of painting the face. 
From a Japanese Theatrical Pitture-book.) 

possible under the lee of a large iceberg, and, when 
driven aw^ay from that, to steam rapidly across to the lee 
of another, the position of which was known by the bear- 
ings taken. So wc went on steaming backwards and 
forwards through the whole of a thick, dark night.” 



I'Kj. 5.— Head of figure burnt at Chinese funeral--, made of p,i tc-board. (To 
show the mode of painting the face ) 

In warmer climes anthropology occupied, as we have 
said, much of the travellers attention. The Tongans 
interested him by their expressive faces and gestures. A 
boat full of them was commanded by a noble, degraded 
from his rank by the missionaries, as a punishment for 
habitual drunkenness (p. 285). 
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^^The coxswain of the pilot’s boat, the ex-member of 
the nobility, wore, as I have said, a pea-jacket ; a photo- 
graph was taken of the boat’s crew. 1 could not per- 
suade the coxswain to take off the pea-jacket, in order to 
make the group uniform [the others were quite naked, 
except a cloth round the waist] ; he would only promise 
that if he were photographed with the jacket on in the 
group, he would allow himself to be taken with it off, 
separately afterwards. The jacket was a thick garment 
of the usual pilot cloth, fit only for an English winter, 
but the man evidently regarded it as a mark of distinc- 
tion and decoration, and a proof that he was coxswain. 
1 had much difficulty in getting a lock of hair from one 
of the boat’s crew, and only succeeded by the help of a 
missionary, who explained that 1 did not want it for pur- 
poses of witchcraft. The man was also evidently loth to 
part with a single lock of what was his chief pride. I 
often, in collecting hairs of various races, subsequently, for 
scientific purposes, had amusing difficulties to contend 
with, and I suspect that some of the girls, from whom I 
got specimens, thought I was desperately in love with 
them.^ 

Here is a suggestive association of man and the pig 
(p. 517) — 

“ Rats live in the mountains [of Tahiti], and climb up 
and devour the ripe bananas, and the groves of the trees 
are traversed in all directions by the tracks of wild pigs, 
which likewise feed on the fruit. It is strange that the 
pig should run wild and thrive, under such widely dif- 
ferent conditions as it does, and should be able to exist 
equally well on wild plantains in the warm Tahiti, and 
on penguins and petrels in the chilly Crozets. In ^this 
power of adaptation it approaches man.’ ’ 

In his account of his short visit to Hong Kong and 
Canton, Mr. Moseley has much to say about the habits of 
the Chinese and their literature, medicines, and amuse- 
ments. He reproduces several curious woodcuts from a 
Chinese work on natural history, the Shan Hoi King.” 
One of these (Fig. i) represents, according to the de- 
scription in the margin, The Bird and the Rat which 
live together in the same hole. They come from the 
mountain of the tailed rats and birds in Wai Une, where 
they may still be seen.” “No doubt,” Mr. Moseley re- 
marks (p. 431), “ the rat is the ground squirrel {Spermo^ 
philus mongoUcus\ and the bird must be an owl, which 
is associated with it, just as is the small ground owl 
XSpeotyto cunicularia) of America with the prairie dog 
and also with the ground squirrel of California, in the 
holes of which, as familiarly known, it lives. The genus 
Speotyto is, however, peculiar, as far as is known, to 
America and the West Indies ; and the fact that an owl 
lives in the holes of the Asiatic ground squirrel is not 
known to naturalists. Mr. R, Bowdler Sharpe, however, 
tells me that a small owl, Carine plumipes, exists in 
northern China, which lives in holes in the ground. Pos- 
sibly this bird has developed the same curious habit of 
association with a rodent, as has the American ground 
owl. If so, the fact is very remarkable.” 

Our second woodcut, borrowed from Mr. Moseley 
(Fig. 2), represents a fish {Periophthalmus) of very 
strange habits, which, like the land-crabs, though allied 
to aquatic animals, and irresistibly suggesting to the 
observer the notion that it is most at home under the 
water, yet would actually be drowned in all probability 
were it kept under water for long. Mr. Moseley has 
chased these queer fish in Ceylon and the Fiji Islands 
(p. 296). They are very nimble on land, and difficult 
to catch. They use their very muscular pectoral fins to 
spring with, and, when resting on shore, the fore part of 
their body is raised and supported on these. There 
seems to be no figure of this very remarkable fish, which 
shows it at all in the attitude which it assumes when 
alive. The accompanying woodcut has been drawn from 
a specimen kindly lent to me by Dr. Gunther, and 1 have 
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put the fish as nearly in the natural position which it 
assumes when on land, as I can from memory.” Space 
does not allow us to reproduce the excellent account of 
the Pearly Nautilus which follows here in the chapter on 
Fiji. 

A good figure* of Mr. Moseley’s proUg^^ Peripatus, is 
given on p. 1 59, and is transferred to these pages (Fig. 3). 
A clear and intelligible account of the points of interest 
in the anatomy and habits of this caterpillar-like creature 
is given in the chapter on the Cape, and we read how 
both the author and von Suhm (one of the three other 
naturalists of the expedition, the other two being Sir 
Wyville Thomson and Mr, Murray) hunted high and low 
for specimens near Cape Town. Von Suhm “ was un- 
successful ; but I was lucky enough to find a fine specimen 
first under an old cart-wheel at Wynberg. Immediately 
that I opened this one I saw its tracheae, and the fully- 
formed young within it. Had my colleague lighted on 
the specimen he would no doubt have made the discovery 
instead.” It was, however, we take leave to assert, in 
spite of Mr. Moseley’s modesty, no chance which brought 
the Peripatus to his hands, but, simply enough, the un- 
wearying energy and ingenuity which characterised his 
proceedings throughout the voyage. At the Island of 
St. Thomas (p. 15) the party '‘heard of” Peripatus, but 
did not procure any. In New Zealand (p. 279) we again 
find mention of Peripatus ; this time brought to Mr. 
Moseley’s hands by a local naturalist, Mr. Locke Travers, 
F.L.S. Another result of Mr. Moseley’s exertions at the 
Cape was his discovery of two specimens of the skull of 
the excessively rare and curious Ziphioid whale, Mesoplo- 
don Layardii. 

Tattooing and the use of paint as an ornament in China 
and Japan are amongst the subjects which Mr. Moseley 
discusses at length (p. 489), bringing a variety of facts 
together from his observations of Polynesians, as well 
as other races. The painting of the face by Chinese and 
Japanese is not similar to that practised by European 
ladies, “ An even layer of white is put on over the whole 
face and neck, with the exception in Japan of two or 
three angular points of natural brown skin, which are 
left bare at the back of the neck as a contrast. After the 
face is whitened, a dab of red is rubbed in on the cheeks, 
below each eye. The lips are then coloured pink with 
magenta, and in Japan this colour is put on so thickly 
that it ceases to appear red, but takes on the iridescent 
metallic green tint of the crystallised aniline colour. In 
modern Japanese picture-books the lips of girls will 
sometimes be seen thus represented green. I suppose 
the idea is that such thick application of paint shows a 
meritorious disregard of expense. It is curious that the 
use of aniline colour should have so rapidly spread in 
China and Japan. In China, at least, such was not to 
be expectea, but it seems to have supplanted the old 
rouge, and it is sold spread on folding cards, with 
Chinese characters on them, at Canton and in Japan.” 

“ This form of painting the face seems to be exactly of 
the same nature as savage-painting, and possibly is a 
direct continuation of it. It is like the painting of oiur 
clowns in pantomimes. In China the faces of men (as 
opposed to women) seem not to be painted at the present 
time either on the stage or elsewhere ; but in Jajian, 
actors in certain plays are painted on the face with bright 
streaks of red paint, put on usually on each side of the 
eyes. The kind of painting is exactly that of savages 
(Fig. 4). It is a curious fact that this form of painting, 
surviving in adults on the stage, is still used elsewhere 
for the decoration of young children. It is quite common 
to see children on festive occasions, when elaborately 
dressed by their parents, further adorned with one or two 
transverse narrow streaks of bright red paint, leading 
outwards from the outer corners of their eyes, or placed 
near that position.” . , . 

“ Such a form of painting possibly existed in ancient 
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times in China. When a man of distinction was buried 
in China in former times, a certain number of servants 
were buried with him. Now, figures made of pasteboard 
and paper, about three feet or so high, are burnt at the 
funeral service, in small furnaces provided for the pur- 
pose in the temples, together with carfloads of similar 
pasteboard gifts, which are thus sent by the survivors for 
the use of the dead in the next world. Earthenware 
figures were similarly buried with great men in old times 
in J^an. 

“ The pasteboard heads of these funeral servants and 
retainers are painted with streaks, some of which are put 
on in almost exactly the same style at the angles of the 
eyes as those of modern Japanese actors. It seems a 
fair conjecture that the streaks on these heads (Fig. 5) 
are a direct survival of an actual former savage form of 
painting which was once in vogue in China, probably 
used to make fighting-men hideous. It is well known 
that primitive customs survive in connection with funerals 
all over the world with extreme tenacity. The numerous 
interesting survivals existing in the case of English 
funerals are familiar.” 

In connection with colour and decoration, we must 
draw the attention of breeders of poultry to the important 
experiment on sexual selection suggested on p. 373. Mr. 
Moseley in fact proposes to test the existence of a pre- 
ference for colour on the part of hen-birds, by variously 
dyeing and manipulating the colours of two of more cock- 
birds kept with her. 

The last chapter is one of the most interesting in the 
book, since here Mr. Moseley docs not compress his 
wonderful richness of material into the short space which 
is necessary where he adopts the method of telling the 
reader all that he saw and thought about in one locality 
after another of the long list visited by the Challejigcr. 
Here he launches out more fully into discussion and gives 
a summary, intended for the general reader, of the most 
striking features presented by the life of the ocean surface, 
of the deep sea, and of the colony of cockroaches, rats, 
and other animals and plants which established them- 
selves or were introduced on board-ship. 

The significance of colour in marine animals is very 
suggestively treated, and the origin and use of phos- 
phorescence likewise considered in an original manner. 
He says (p. 590) : — 

“ The light emitted by phosphorescent animals is quite 
possibly in some instances to be regarded only as an 
accidental product, and of no use to the animal producing 
it ; although of course, in some cases, it has been turned 
to account for sexual purposes and may have other uses 
occasionally. There is no reason why a constant emission 
of light should be more beneficial than a constant emission 
of heat, such as takes place in the case of our own bodies, 
and it is quite conceivable that animals might exist to 
which obscure heat rays might be visible, and to which 
men and mammals generally would appear constantly 
luminous.” 

The concluding paragraph contains a suggestion which 
could be carried into effect without expense by the Govern- 
ment, and there can be no question as to the naturalist 
best fitted to direct such an undertaking. Mr. Moseley 
says : — 

The urgent necessity of the present day is a scientific 
circumnavigating expedition which shall visit the least 
known inhabited islands of the Pacific, and at the same 
time explore the series of islands and island groups which 
yet remain almost or entirely unknown as regards their 
botany and zoology. These promise to yield results 
of the highest interest, if only the matter be taken in 
hand in time, before introduced weeds and goats have 
destroyed their natural vegetation ; dogs, cats, and 
pigs, their animals and their human inhabitants have 
been swept away, or have had their individuality merged 
in the onward press of European enterprise. There is 
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still, to the disgrace of British science, even in the 
Atlantic Ocean, an island, the fauna and the flora of 
which are as yet absolutely unknown. The past history 
of the deep sea, of the changes of depression and eleva- 
tion of its bottom, is to be sought to a large extent in the 
study of the animals and the plants inhabiting the islands, 
which rear their summits above its surface. These 
insular floras and faunas will soon pass away, but the 
deep-sea animals will very possibly remain unchanged 
from their present condition long after man has died 
out.” 

Besides numerous woodcuts, Mr. Moseley’s book is 
illustrated by two coloured plates of antarctic icebergs, 
and a track-chart of the worl^ with contour-colours of the 
sea-bottom. A very copious and carefully prepared index 
is appended. Throughout the book the references to 
literature of all kinds bearing upon the myriad topics 
touched upon are very abundant, and form one of the 
most intrinsically valuable features of the work. 

E. Ray Lankester 


METEOROLOGICAL NOTES 

F ROM the third annual Report of the F orest Meteoro- 
logical Stations of Germany, being the Report for 1877, 
we learn that this system of inquiry into the influence of 
forests on weather and climate now includes fourteen 
stations scattered over a region extending over 7° of lati- 
tude and of longitude, the stations being at heights 
ranging from 10 to 3,051 feet above the sea. The instru- 
ments and observations have been planned on satisfactory 
and comprehensive principles, and in a few years results 
eminently ad rem may be looked for. In the meantime 
the thermometric observations point to highly important 
results. Each station has three sets of thermometers for 
air temperature, similarly protected — one set in the wood, 
the second set high up in the crown of a tree, and the 
third set in an open space outside the wood, while earth 
thermometers are placed both in the open and in the 
wood, on the surface of the ground, and at depths of 6, 
12, 24, 36, and 48 inches. The results show in every 
case a lower air temperature inside the wood as com- 
pared with the open country outside, the mean difference 
I amounting to i‘’’3. As regards the temperature of the 
surface of the ground, the mean deficiency in the wood- 
shaded by the trees is 2°*5, an amount which gradually 
diminishes with the depth to 2”‘o at 48 inches, the lowest 
depth observed. It would be a problem of great interest 
to ascertain how deep this cooling of the earth’s surface 
extends when it is screened by trees from solar and ter- 
restrial radiation. What are called the “true means” 
of atmospheric pressure are calculated from the observa- 
tions at 8 A.M. and 2 P.M., the formula being 

VIII. X 2 + 1 1 . X 5 
7 ~ 

Since the stations range in height from 10 to 3,051 feet> 
and otherwise differ in their physical conditions, it is 
scarcely necessary to point out that the method of reduc- 
tion adopted is very faulty. 

Some years ago a good deal of writing appeared in the 
periodical press depreciatory of the climate of Rome on 
account, 'as alleged, of the exposure of that city to the pesti- 
lential malaria of the Campagna. Many of the opinions 
then expressed will not bear scrutiny when confronted with 
the facts of the mortality and health of Rome. It was 
to counteract these opinions, which obtained wide cur- 
rency, that a book entitled “The Times Newspaper and 
the Climate of Rome,” by S. A. Smith, was recently pub- 
lished. The author has brought to his task the experi- 
ence of a twenty years’ residence, by which he has been- 
enabled to sketch familiarly and with general truthful- 
ness the broad features of its climate in its hygienic rela- 
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tions; and in addition, strong feelings, we may almost 
add of animosity, towards the writers whose opinions he 
sets himself to combat. The result is a readable book, 
containing much valuable information to those who intend 
visiting Rome, though occasionally marred by the intro- 
duction of hasty writing and hasty feeling. In comparing 
(p. 151) the mortality from typhoid in London in 1870 with 
that of Rome in 1876, the deaths in London are stated to 
have been 2,008, or 10 per cent, higher than the deaths 
in Rome ; whereas the deaths from typhoid in London in 
1870 were only 976, giving a mortality from this disease 
of little more than half that of Rome. Technical know- 
ledge also on occasions fails the author ; thus it is 
strongly asserted (p. 120) that the diurnal fall of tempera- 
ture takes place almost e.xclusively between 3 p.m. and 
sunset, and between 9 or io'p.m. and sunrise, but the two 
hours after sunset are those when the temperature is 
most nearly stationary. The mortality statistics, now 
published weekly by Cocchi, will soon supply information 
for a satisfactory handling of various questions which 
have been raised touching the health of Rome. 

The Missouri (U.S.) Weather Service Report for 
January last is just received (February 24), from which 
we learn that at St. Louis the temperature did not rise to 
freezing from December 11 to January 15; the mean 
temperature of the first ten days of January was only 
and that of the whole month 26° *9, or 4° *7 below the 
average ; and at Oregon, in the north-west of the State, 
the sleighing season ended on January 25, after a con- 
tinuance of fifty days. The lowest observed temperature 
was — 24'^*o at Phelps City on the 3rd, and at Columbia 
on the 4th, and temperatures nearly as low were noted 
on these days at many other places. The rain- and snow- 
fall was moderate in amount, being about two inches in the 
-extreme south-east and south-west and along the low 
country round the mouth of the Missouri, whilst in the 
north the fall was considerably under an inch of rain and 
melted snow. The cold of January, 1857, was much 
more intense than during last month, the mean tempera- 
ture of that month being only I 9 '’* 3 , or I 2°*3 below the 
average. It is delightful to note the frank, effective man- 
ner in which Director Nipher is bringing about uniformity 
in his observers’ reports; thus, after pointing out that 
rainy or “ snowy ” days are only those on which the 
rain or melted snow amounts to at least o'oi inch, he 
adds that this international rule is almost universally 
disregarded by our observers.’’ 

The meteorological observations made at the Hydro- 
graphic Office at Pola during 1878 have been issued, with 
a full abstract for the year, showing the hourly means of 
pressure, temperature, and wind-velocity. The most 
prevalent winds by far are from the quarter of the com- 
pass from east-north-east to south-east, these comprising 
nearly half the winds of the whole year, to which there is 
to be added a small secondary maximum of west-north- 
west winds. The wind falls to its daily minimum Velocity 
at 5 to 6 A.M., and rises to the maximum so early as noon, 
hours all but coincident with the daily maximum and 
minimum temperature. From the three years’ observa- 
tions now available from Pola, it is seen that in common 
with sea-side stations of the middle and higher latitudes, 
the A.M. maximum of pressure occurs later in winter than 
in summer, in contradiction to inland places where it 
occurs much earlier. Pola being in latitude 44° 52' north, 
and thus within the belt to which Rikatscheff drew atten- 
tion some time ago, as characterised by the occurrence, 
or tendency toward the occurrence, of a third maximum 
of pressure a little after midnight during the cold months 
of the year, it is interesting to note that four out of the 
nine individual Decembers, Januarys, and Februarys, 
show the occurrence of this third maximum, which also 
appears in the general means of December and January 
for the three years, v The amount of this third maximum 


is very small, and the evidence yet adduced is not suffi- 
cient to determine whether it is a real increase of atmo- 
spheric pressure, or merely an apparent increase due to 
undetected instrumental errors. 


ASTRONOMICAL COLUMN 
Brorsen’s Comet. — Notwithstanding the track of this 
comet at the present appearance is a very favourable one 
for observation in these latitudes during April and May, 
the theoretical intensity of light at maximum is much less 
than that attaching to the first appearance in 1846; 
indeed, in the middle of April, when it is greatest, it is 
only half that of the middle of March i^6. The comet 
in that year was never a conspicuous object in ordinary 
telescopes ; it approached pretty near to the earth, and 
on March 25 its apparent diameter was about 9', corre- 
sponding to a true diameter of 126,000 miles. 

The following positions for part of the present month 
are reduced to yh. Greenwich time from Dr. Schulze’s 
ephemeris, which has been calculated for Berlin noon •- 



R.A. 

h. 

N.P.D. 

R.A. 
h. m. s. 

N.T.D 

March 10 . 

.. I 29 4 

..9015*4 March 18. 

■■ I 55 S6 • 

.. 82 59*8 

„ 12 . 

I 35 39 . 

•8833*0 „ 20. 

..2 2 51 . 

.. 81 0*0 

.. 14 . 

.. 1 42 20 . 

..8646*31 „ 22. 

..2 9 50 - 

• 7855*8 

„ 16 . 

.. I 49 6 . 

..8455*2! „ 24. 

.. 2 16 52 . 

.. 76 47*3 

The comet will be nearest to the earth (distance 

= 0*683) 


on the night of May 3, its position at the time being 
between 49 and 55 Camelopardi. Between April 14 and 
June II it will not descend below the horizon of Green- 
wich, attaining its greatest north declination (65° 30') on 
May II, in the head of Ursa Major. The comet was 
found by Dr. Tempel, as already stated, on January 14, 
more than a month before the ephemeris by Dr. Schulze 
commences, and as wc remarked in a former note, was thus 
observed with a much less intensity of light than at any 
previous opposition. The error of the ephemeris has not 
yet been published, but it appears not to be large. We 
shall continue the ephemeris in due course when better 
advised on this point. 

In his report upon the work of the Observatory of 
Leipsic in 1877, Prof. Bruhns mentions that Herr Harzer 
a student in that university had, at his request, re- 
determined the effect of the attraction of Jupiter upon 
the elements of the comet at the near approach of the 
two bodies in May, 1842, and with satisfactory results. 
In 1857 the late Prof. D’Arrest made a first approxima- 
tion, by the method of the Mhaniqite Celeste^ to the orbit 
which the comet described prior to the great perturbation 
or on entering the sphere of activity of Jupiter about 
April I9'5 Berlin time in 1842; the elements at that 
epoch were found to be as follows (we annex the elements 
in 1846 at the time of the comet’s first discovery for the 
sake of comparison) : 

1842, April IP'S 1846, Feb 25*4. 

Long, of perihelion 133'’ 26' 7 n6® 28'’2 

,, ascending node ... 107® 44 *0 102“ 41 ''o 

Inclination 40® 5i'*o 30® 5S'*9 

Exccntricity 0*59275 0 * 7933 ^ 

Perihelion distance 1*50130 0*65013 

Log. semi-axis major 0*56661 0*49783 

Period 7*078 years. 5*581 years. 

It will be seen that the perihelion distance l^fore the 
encounter with Jupiter was much greater than it now is, 
a sufficient reason, as was pointed out by D’Arrest, for 
this comet to have been missed, if it had moved in the 
orbit which was so much changed in 1842. 

Minor Planets.— M. Palisa notifies his discovery of 
No. 192 at Pola on February 17. At 47 ^- L its 
R.A. was iih. lom. 20s., and N.P.D., 84 6, eleventh 
magnitude. 

Hilda, the most distant of the minor planets, which 15 
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probably in the same region of the sky, has not yet been 
recovered. The planet which was named Scylla, and of 
which only four observations could be obtained at Pola 
and Berlin in November, 1875, will probably be difficult 
to detect again, since the observations, thoii|fh inadequate 
to furnish elements with any pretensions to accurac3% 
sufficiently prove that the inclination of the orbit to the 
ecliptic must be pretty large. In case any one of 
our readers should be disposed to examine this point 
further, we subjoin the four observed positions reduced to 
longitude and latitude 


Greenwich I.ongitude I.atitude 

mean time. App Lq. North. 

1875, November 8*61578 ... 48 '5 "2 ... i 58 41 

M M 9*42473 • • 47 54 13 2 6 28 

M 22*56605 ... 44 54 44 ... 3 53 18 

»» 23*44691 ... 44 43 41 ...407 


Variable Stars. — Dr. Weiss, Director of the Imperial 
Observatory at Vienna, announces several new variable 
stars. One is Lalande 28607, which varies from 7 *0 to 
8*8 in a period not differing much from four months ; this 
star is further to be noted for its large projper motion, 
Aa = - o*o8os., Afi = ~ o''*3S. He also confirms varia- 
tion in the neighbouring double star Lalande 28590, which 
had been suspected by Struve. Further, the stars in the 
Durchmusterun^y -[- 17'', Nos. 2510 and 2511, are found 
to be variable, the former from 8*8 to 10*0 in rather over 
eleven months, and the latter, also to the extent of about 
one magnitude, in a somewhat shorter period, about 9I 
months. 

M. Ceraski, of the Moscow Observatory, also finds 
variation in the star, which appears thus in the />///< //- 
musierung : mag. 9*2, R.A. 2ih. 9m. 2Ss., Decl. + ^7^ 
4‘y5- 


GEOGRAPHICAL NOTES 

The Council of the Royal Geographical Society have 
presented a remarkable memorial ^‘to H.M. Commis- 
sioners of the University of Oxford, to those of Cam- 
bridge, and to the Governing Bodies of either University.'^ 
The burden of this memorial is that steps ought to be 
taken for the establishment of professorships of geography 
in the two universities. The memorial points out forcibly 
and justly the ignorance of geography in its highest sense, 
in this country*, where it is commonly confounded with 
mere topography. The Council of the Society, we are 
pleased to sec, show that they possess an adequate con- 
ception of the position W'liich geography ought to occupy, 
and which, indeed, it docs occupy in the Universities of 
Germany, Switzerland, and France. We have often 
repeated that geography is really the meeting-place of all 
the sciences, and this is the idea which the Council 
endeavour to enforce upon the Commissioners and 
governing bodies of the universities. They show, how, 
to have an adequate knowledge of geography it is neces- 
sary to know something of both the biological and 
physical sciences, and be able to trace the mutual in- 
fluence of man and his surroundings. The duties of 
such a professor as the Council desiie to see appointed, 
the memorial states, would be first, to promote the study 
of scientific geography, and secondly, to apply geo- 
graphical knowledge in illustrating and completing such 
of the recognised university studies as require aid. It is 
suggested, also, that he might deliver at least one annual 
discourse on some subject of geographical research. The 
memorial rightly states that there is no country that can less 
afford to dispense with geographical knowledge, but w*e 
doubt if the number of members of the Geographical Society 
is any evidence that we have a greater natural interest in 
the subject than other people. Certainly wc ought to 
have, for our interests are as wide as the world ; and as 


the memorial states, it would not be difficult to cite 
instances in which these interests have been seriously 
compromised by a want of geographical knowledge. 
Thus, that as a nation, we are far behind, both in our 
conception and in our knowledge of geography in its 
highest sense there can be no doubt, but whether this 
state of things is to be remedied by the founding of pro- 
fessorships of geography at Oxford and Cambridge is 
another question, which at present we cannot discuss. It 
appears to us at first sight as if it were beginning at the 
wrong end. Moreover, is not geography ^in its highest 
sense really only a branch of physiography, and would not 
the want in our university education be most effectually 
met by a professorship, or perhaps a lectureship, on that 
subject } At all events we are grateful to the Geographical 
Society for drawing attention to the importance and com- 
prehensiveness which geography has assumed on the 
Continent, and to the lamentable want of interest in the 
subject which exists in this country. 

On the suggestion of the Bishop of Salford a committee 
has been formed in Manchester for establishing a Society 
of Commercial Geography. Mr. Armitage, the Bishop 
of Manchester, Mr. Arthur Arnold, Mr. Hugh Mason, 
Mr. Slagg, Mr. J. E. Taylor, and others, have joined the 
committee. We suggested some time ago the utility of 
forming such societies in our chief commercial centres, 
and we hope the example of Manchester will soon be 
followed by our principal seaports. That Manchester 
stands in need of some education in geographical matters 
was evidenced by the ignorance of African geography 
show*n at the recent meetings to promote the formation of 
a railway from Zanzibar to the Lake Region. Similar 
societies have been found of great service in France. 
Might it not be well, however, if other towns form similar 
societies, that some common organisation be formed, and 
perhaps a common journal be published ? 

Fkom the new Yellow Book of the Chinese Maritime 
Customs we gather some notes respecting the island of 
Hainan, the poit of which, Kiungchow, has been recently 
opened to foreign trade. So far it has certainly not 
' proved a commercial Eldorado, but what the real capa- 
bilities of the island are it is difficult to judge so long as 
the greater part remains a terra incog^nita to foreigners. 
This much, however, may be said in its favour, that it 
possesses an advantage over many islands of its size, 
viz., a large navigable river by which access may be 
gained to the interior, and which partially obviates the 
necessity for good roads. From the Kiungchow Record 
it appears that gold, silver, copper, tin, and loadstone 
are found in different parts of the island, but no mention 
is made of coal. The author of the report we allude to 
knows that peat exists, and samples of carbonate of 
copper have been shown him by natives. The number of 
different kinds of grain and other produce enumerated in 
the Chinese work referred to as growing in Hainan is 
surprising, and includes many varieties of rice, millet, 
Barbadoes millet, wheat, barley, beans, peas, sugar-cane, 
sesamum, ground-nut, taro, and yam. Of medicines 
(according to the Chinese pharmacopoeia) exported the 
following are the chief items : — AL/eUf a kind of camphor, 
obtained from the aborigines and said to be distilled from 
the leaves of the Artemisia moxa^ ho-hsiang^ stalks ani 
leaves of Betonica officinalisy bitter cardamoms, car- 
damoms, the berries of Abrus precatorius^ the stalks of 
Dendrobium ceraia^ and tortoise-shell rind. 

The March number of the organ of the Geographical 
Society opens with the paper “On the Road to Merv,” 
read at a recent meeting by Sir H. Rawlinson, which now 
appears, enriched with valuable notes, and illustrated by 
a map of the Turkoman Steppe and Northern Khorassan. 
Mr, C. R. Markham’s paper “On the Basin of the Hel- 
mund. Western Afghanistan,” is also published, accom- 
panied by a well-executed map of the region. The Zulu- 
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land bibliography and cartography, which have been 
compiled with much care, will be found very useful at the 
present time, but it is to be regretted, perhaps, that a map 
of the country was not added. The geographical notes 
include accounts of M. Oshanin’s further explorations in 
the Pamir, and of the Loochoo Islands. There is also an 
obituary notice of M. Nicholas de Khanikoff. 

The Archbishop of Algiers has received a detailed 
journal of the experiences of the French missionary expe- 
dition on its way to Albert and Victoria Nyanza, and 
Lake Tanganyika, which he has promised to communi- 
cate shortly to L^s Missions Catholiqucs, When pub- 
lished in that periodical, it will be accompanied by a map 
of Equatorial Africa, prepared from original sources of 
information by P^re Charmetant, under whose auspices 
the expedition started from the east coast. 

At the last meeting of the Society of Commercial 
GeoCTaphy at Paris, M. Reclus communicated his report 
on the exploration of the Isthmus of Darien, conducted 
under the orders of Lieut. Wysc. 

In the Bulletin of the Lyons Geographical Society, 
which has just been issued, M. Luciano Cordeiro, the 
learned Secretary of the Lisbon Geographical Society, 
contributes a second instalment of his papers on the first 
explorations of Central Africa, and the Portuguese 
doctrine of African hydrography in the sixteenth century. 

News has lately been received by the German African 
Society from Dr. Buchner, a traveller recently sent out 
to West Africa. He proposed to leave Loanda towards 
the end of December for Dondo, on the Oiianza, where 
Major Mechow is delayed by illness. 

The just received Boleiiti of the Madrid Geographical 
Society for October last contains a lecture by D. Francisco 
de Paula Arrelaga, on the physical geography of the sea. 
Also papers on Afghanistan, on Bulgaria, and other 
eastern countries by Sr. D. Saturnino f »imdnez, and an 
account of a journey to Morocco in 1800 by a Spanish 
Commission. 

The enterprise of Mr. James Gordon Bennett in pre- 
paring two vessels for arctic exploration, the one to 
proceed by way of Spitzbergen and the other by Behring 
Straits, is already well known to our readers. The 
steamer Jeannette has been assigned to the Behring Straits^ 
service, and is, we understand, already in San Francisco. 
A bill has been introduced into Congress by Mr. Wood 
authorising the Secretary of the Navy to accept this 
vessel and take charge of her. The bill provides that it 
is to be fitted up wdth any material on hand, and authority 
is given to enlist the necessary crew and to provide the 
naval officers; and the expense, at least the pay of the 
men, will be subsequently refunded by Mr. Bennett. It 
is not improbable that this vessel will be made useful in 
the search for and relief of the Prof. Nordenskjold’s 
steamer. 

NOTES 

We announce with the greatest regret the i<ad just 

received by telegraph, of the death of Prof. W. K. Clifford at 
Madeira, We can do no more this week than barely announce 
this national loss. 

The Emperor of Austria has bestowed upon Dr. Meyer, the 
director of the Royal Zoological Museum of Dresden, the well- 
known New Guinea traveller, the order of the Iron Crown. 

The death is announced at Berlin of the well-known chemist. 
Prof. Sonnenschein. He had reached the'age of sixty-two. 

The Council of the Society of Arts have appointed Mr. H. 
Trueman Wood, Secretary, in the place of the late Mr. P. Le 
Neve Foster, 

According to the Kreuz Zeitung^ Prof. Virchow intends, on 
the close of the current semester, to accept an invitation of Dr. 
Schliemann to join him in some excavations at Troy. 

The Italian Ministry of Agriculture, Industry, and Commerce 


offers a reward of 3,000 lire to the author of the most complete 
and best monographic essay on the structure, the vital functions, 
and the diseases of the acid fruits, or species and varieties of 
the genus Citrus and kindred genera, provided that the said 
work, by a suflicient collection of original observations and ex- 
periments, should succeed in furnishing an important addition 
to the present knowledge concerning such subjects, and thereby 
supply a scientific criterion for the improvement of the cultiva- 
tion of these acid fruits and for the cure of their diseases. The 
date for sending in the works competing for the said prize is 
fixed for the end of May, 1881. Essays by Italians, or by 
foreigners written in Italian, are admissible lo the competition ; 
but if written in another language they must be accompanied by 
an Italian translation. The essays sent in for competition are 
to be sent to the Ministry of Agriculture, Industry, and Com- 
merce, with the superscription, “ Competition for the Prizes for 
the best Es-^ay on the genus CitrusJ and they must be distin- 
guished by a motto, to be given also in a sealed cover contain- 
ing the name and address of the author. 

It is intended to make a special effort to issue the Report of 
the Sheffield Meeting of the British Association at an early date 
after the meeting. To enable this to be done the Council 
request that all Reports and Abstracts of all Papers intended to 
be read in the Sections, may be ‘-ent to the Assistant- Secretary 
not later than July 15, in order that, if a])provtd of ly the 
Organising Committees, they may be juU in tyi)e l>eb)rc the 
Meeting. Authors who comply with this request, and whose 
Papers arc accepted, will be furnished /</t?/'t’the Meeting uith 
printed copies of their Reports or Al>stracts. NoRc‘]>ort, I’aper, 
or Abstract can be inserted in the volume unless it is in the 
Assistant Secretary's hands before lJu ioutliision oj the Jl/tdjni;, 

Dr. Bottomley has called the attention of the Maiuhcstej 
T.iterary and Fhilosojdiical Society to an interestin'^ co]y of llu 

Principia” of Newton. In addition to being an impiC'Sum of the 
first edition, it contains the autograph of Edmund Halley. E 
\vas a present from Halley to the Abbot Na/ari. Na/ari w.i 
the editor of a scientific journal at Rome from 1668 to 16S1 
The following is the entry in Halley’s hand-writing : — 
lllustrissimo Hno 
Hro Abbati Na/ario 
Roma.* humillime offert 
Edni. Halley. 

Subsetpicntly the boi)k was in the possession of Dr. Dalton, an v 
its value is enhanced by his autograph. 

M. Stephan ha-, been elected a Corresponding Member ui 
the Astronomical Section of the Paris Academy, in place of the 
late Dr. Hansen, of Gotha. 

W 1: have received one or tw^o letters on the subject of migi a- 
tion of birds, referred lo in Col. Donnelly’s letter in Natur: , 
vol. xix. p. 289. Mr, II. Cecil thinks that the most hopeful u ay 
of carrying out Col. Donnelly’s proposal would be through our 
consuls. “ If a tabular sheet, noting in separate columns the 
points to observe — drawn up, say, by Mr. A. R. Wallace — were 
printed on thin paper and transmitted to our consuls abroad, 
with a request that they would fill them up and remit them to 
Nature, my impression is that few would decline. In ca^^cs 
where the consul himself had not the inclination or the time 
accurately to fill in the paper, he could generally command the 
services of some one who could. This need in no way interfere 
with the independent notes of \<fcich your correspondent speaks.” 
Mr. Cecil thinks that any funds required could easily be got liy 
sub.scription. Mr. Allen Ilarkcr, of Gloucester, thinks that a 
student of migration has rather an emharras de richessc to con- 
tend with than a want of data. The researches of Midden- 
dorf,” he writes, ** or the admirable work of Dr. Palmen, ‘Om 
foglarnes flyttningsvager,’ reviewed in Nature, vol. xv. 
p, 465, would furnish your correspondent with much of the 
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kiformation he desires, not to mention the many published ob- 
servations of our own ornithologists, which are as reliable as 
they are voluminous.” What is mainly wanted is, he things, 
not so much new records as a tabulation and systematic arrange- 
ment of those we already have. Mr. Ilarker refers to a com- 
prehensive article on “ The Migration of Bird^’ by Lieut. -Col. 
Drummond Hay, in the Scottish Naturalist of last year, which 
meets in some measure Col. Donnelly’s suggestions. 

General Myer has presented M. W. de Fonviellc w’ith an 
improved weather-indicator in acknowledgment of the services 
rendered by him during the exhibition in 'popularising ,the 
principles adopted by the U.S. Signal Office. This weather j 
indicator will be exposed in the shop of M. Secretan, the opti- 
cian of Pont Neuf, and forecasts daily published according to 
the method adopted by the Signal Office in the several American 
farmers’ post offices. 

The services rendered to meteorology by the observatories of 
Puy de Dome and Pic du Midi are so great that it is proposed 
to establish tw'o others, as we mentioned in our last impression, 
one on the top of Mont Ventoux, in the south of France, and the 
otlieron the top of Ballon dc Servance (altitude 1,189 metres) in 
the department of Vosges. A fort and an electric telegraph having 
been established recently on the top of that mountain, the 
expenses will be very small. Two other mountains in the 
vicinity reach a somewhat higher altitude, but they are on the 
new frontier, and only a part of them belongs to France. M. 
Jules Ferry, the new Minister of Public Works, having been 
born in the Vosges, and being a representative of tliat department, 
it is pretty certain he will exhibit the same zeal for this enter- 
prise as M. r>ardoux, his predecessor, did for the Puy dc Dome 
Observatory. 

Two companies are in competition for exhibiting the monster 
Giffard h captive balloon. One directed by M. Tissandier con- 
teniidates continuing the a-cents on the site of Cour des Tuilerics, 
but there is some uncertainty whether the old palace will not be 
restored next summer, A (xerman company ofiers to establish 
it at Berlin, on the occasion of the forthcoming International 
P'.xhibition. 

Mdme. Sarah Bernhard, the' celebrated actress, has pub- 
lished a volume on her captive ballcjon ascents. 

In his last rcp')rt on the trade and commerce of New Cale- 
donia, Mr. Consul Layard stales that he has observed there a 
great variety of apparently valual)lc fibres, woods, and oils, 
which have yet to be developed. He also notes the discovery of 
a large deposit of good guano on'somc islands in the prolongation 
of the reef at the northern end of the island. He considers this 
somewhat remarkable, as it might have been imagined that the 
rain which falls in tlic-ie latitudes would deprive the deposits of 
much of their valuable constituents. The guano, how ever, is 
said to have been tested in Melbourne and Sydney, from which 
places large orders for its supply have been received. 

In his just-published trade-report II.M.’s Consul at ^Islay, 
Peru, mentions that some very rich lodes have been discovered at 
Caylloma, a district about thirty leagues to the north of wdiere 
the railway pas^e, at Pam pa de Arricro, on the road from Are- 
quipa to Puno. Several parties have surveyed them, and they 
are supposed to be equal in riches to the famous Caracoles mines 
in Chile, which created so much excitement a few years back. 
It has been found, however, that there wdll be great difficulty in 
extracting the metal from some of the lodes, w hich are apparently 
very rich in silver ore, owing to the damp nature of the ground 
and the consequent necessity for powerful machinery to draw- the 
water from the mines. 

Arequipa, Peru, Avas visited on the night of January 9 by 
the most severe shock of earthquake that has been felt there 


since that which destroyed the city on August 13, 1868, The 
present shock occurred shortly before midnight and caused 
general consternation. The people quickly left their houses, 
and rushed frantically through the streets, fearing a repetition of 
the shock. No other, however, followed at that time, but three 
days later a long and violent single shock of earthquake occurred 
also at midnight. 

We are glad to notice that the Ancient Monuments Bill has 
passed through Committee of the House of Commons, with 
some slight modifications. We trust that the further stages 
necessary before the Bill can become law will be got through 
successfully during the present session. 

The German papers, the Times Paris correspondent states, 
give the following account of an occurrence at Rappelsdorf, in 
the Erfurt district, which, though dated the 21st of last month, 
is not uninteresting if true: — “Yesterday, at 5.45 P.M., the 
water of the Todten Lake suddenly rose with a violent bubbling, 
flooiling the surrounding land for nearly 500 metres, and as 
suddenly returning to its natural bed. One Rappelsdorf in- 
habitant will have it that he saw a babbling pillar of water rise 
fifty feet out of the lake, and that it burst asunder and spread on 
every side. During the rise of the water subterranean noises 
were heard. All that is now to be seen is a deep, gaping rent 
in the earth, from which from time to time vapour rises. The 
w-hole land over which the water spread is covered with innu- 
merable small shells and dead fishe.%” 

Further experiments were made last Thursday in lighting 
the British Museum reading-room with the electric light. The 
result showed that by proper arrangement and at a comparatively 
moderate cost, tlicre is good reason to believe that the end 
dedred can be obtained. The Paris Societe G^ncrale d'lilec- 
tricite have made the experiments at their own cost. 

We learn from the Colonies ami India that experiments are 
still being carried on at the Peradeniya Botanic Gardens, Ceylon, 
■with the view of discovering a cure for the leaf-disease in the 
coffec-tree. Mr. George Wall has devised an ingenious method 
of applying sulphur fumes to the trees for this purpose. A 
paper umbrella with a curtain hanging from it, is , dropped over 
the tree, and fastened by the handle, a lighted sulphur fuse is 
then placed underneath, and it is said that the fumes arc retained 
long enough to attack the spores of the fungus. 

An interesting account. The Colonies and India states, has 
been published in the papers of Barker’s Cave, Rosclla Plains, 
North Kennedy district, Queensland, to which place Sub- 
Inspcctor Armit had followed the track of a white woman and 
I four black fellows. The tracks were followed for nearly three- 
quarters of a mile in the cave and then out again. The opening 
is about 25 feet high and 40 broad, and the average height 40 
feet, with a breadth of 60 or 70. For about 180 yards from the 
mouth some degree of daylight is visible, but after that there is 
impenefVabIc darkness. The floor was almost perfectly level for 
hundreds of yards. A root of ficus was found growing 800 
yards from the mouth of the cavern. Some hundreds of yards 
further on they came to water, and found that no further pro- 
gress could be made without a canoe. An expedition, provided 
with a canoe and tools and other implements, is to be sent to 
make a thorough examination of the cave. 

The competition of Japan teas with those of China and Assam 
have quite recently received a new impetus. In a recent report 
on the tea trade of Hiogo we are told that efforts are being made 
to stimulate this important native industry by the manufacture of 
black tea ; this it is stated is of the greatest importance to Japan 
in view of the strong competition that exists between teas pro- 
duced in the country and those known in trade as Formosa 
Oolongs, the only great market for both of these kinds being 
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America, the effect of which has been to reduce prices and con- 
.•^equently to impose a limit upon production. Several hundred 
piculs of imitation Congou vere shipped to I^ondon from llingo 
in the course of last year, and are said to have been favourably 
received in the market, both quality and flavour being of a high 
order ; the only question remaining to be solved as to the success 
of these teas is whether they “can be produced at prices low 
enough to enable them to compete favourably in foreign markets 
with China and Assam teas.” 

In the December part of the Tratisunii of the Royal Academy 
dt'i Lined of Rome, Prof. Cossa gives an interesting account of 
his researches on the occurrence of the three metals cerium, 
didymium, and lanthanum. It appears that although the^^c 
metals occur always in but minute quantities, yet tlieir occurrence 

far more frequent than is generally snjiposed. Prof. Cossa 
having been able to trace them even in bones and in the ashes of 
plants, not to speak of a number of minerals, such as certain 
apatites, Carrara marble, scheelitc, &c. In Carrara marble Prof. 
Cossa found about two centigrammes of the mixed oxalates of j 
cerium, lanthanum, and didymium in every kilogramme of | 
marble ; there were also traces of yttrium. 

We have on our table the following works: — “The Ele- 
ments of Dynamics,” second edition, James Blackic (Thin, 
Edinburgh); “Simple Les^ms in Domestic Economy/’ 
Wm. Wyley Murly ; “Education as a Science,” A. Pain 
(Kegan Paul and Co.) ; “The Land of Midian,” 2 vols., Capt. 
Burton (Kegan Paul and Co.) ; “ Keise aus den Stilleii Ozcan,” 
Max Buchner (J. N. Kerns); “'Ihe Study of Kock^,” Text- 
Books of Science, Frank Kutley (Longmans) ; “Dictionary 
of Chemistry,” vol. viii. part l, Henry Watts (Longmnns) ; , 
“ Report of the Recorder of tlie Botanical l.ocality Record , 
Club,” West (Newman and Co.); “British Burma and its | 
People,” Capt. Forbc.s (Murray) ; “ Life in Asiatic Turkey,” ^ 
E. J* Davis (Stanford); “Geological Survey of Victoria, 
Report of Progress of the Secretary of Mines ” (Triibiier) ; “ I'he j 
Two Voyages of the Patuhva in 1875 Allen 

Young (Stanford); “Practical Geology,” W. J. Harrison (W. I 
Stewart and Co.) ; “Animal Physiology,” Dr. A. WiKon (W. | 
and R. Chambers) ; “Manual of Practical Chemistiy,” A. W. ' 
Blyth (Chas. GrifTiii and Co.) ; “A Ministry of Health,” B. W. ' 
Richardson (Chatto and Windus) ; “Moiqdiology of Vertebrate I 
Animals,” A. Macalistcr (Longmans and Co.); “The Colour I 
Scn.se,” Grant Allen (Triibner) ; “Fuel, its Comlnution and j 
Economy,” T. Symes Pridcaux (l.ockwood) ; “ The Evolution | 
of Man,” 2 vols., Ernst Haeckel (Kegan Paul and Co.) ; “Ex- | 
perimental Culture of the Ojuum Poppy,” John Scott (Calcutta 
Press) ; “ Manual of Opium Husbandry,” John Scott (Calcutta 
Press); “Sewage Poisoning,” Edward T. Blake (Hardwicke j 
and Bogue). j 

The additions to the Zoological Society’s Gardens during the 1 
pa^^t week include a Common Hare {Lepus curopinis)^ British | 
Isles, presented by Mrs. F. Buckland ; an Impeyan Phea'^ant | 
{LophopJwrtts impcyaiius) from the Himalaya^, tw’o Cheer 
Pheasants {Phasianus walUchii) from North India, received in 
exchange ; a Nuthatch ceesia), British Isles, purchased ; a 
Sambur Deer [Cervus arisiotdis)^ born in the Gardens. 

THE PHYSICAL MATURE OF THE SUN^ 

'PHE qu’-ition whether all points of the sun are alike, in 
refeicnce to the emission of light and heat, is not yet 
decided. As to the distribution of heat on the sun, many inves- 
tigations have already been made uith a view to answering this 
important question. Nervander .seems to have been the first to 
discover (from temperature observations at Paris and Inns- 
bruck) a temperature inequality of about J" R, which has 
moreover the period of the sun’s rotation (27 ’25 days). Simul- 
* By Dr. Gru^s, in the Aitronomischc Nachrichten 


taneously, Dr. Buys Ballot made a similar inquiry in Utrecht. 

! Proceeding on the supposition that a kind of h eat pole exists in 
, the sun, and that accordingly the rotation of the sun must appear 
I from long series of temperature determinations, he got from ob- 
I servations of temperature at Ilarleni, Zwanenburg, and Danzig, 
j a period of 27*682 days. Since this result differs so much from 
1 that of Nervander, Buys Ballot subjected the calculations of 
Nervander to a thorough scrutiny, from uhich he concluded 
I that that ob'-ciycr had “not only taken the moon for the .sun, 

I but had also mistaken the former.” In his memoir Buys Ballot 
j further showed, that to the colder side of the sun, wliich was 
])rcscnted to us on 1st January, 1846, a temperature corresponded 
that VMS, on an average, about 07® lower than that of the 
I wanner side, which was presented to us on 15th January 
1 of that year. Carlini and D’Arrest got nearly the same result 
as Nervander. Airy, on the other hand, was unable to decide 
from the Greenwich observations. Since by the distinguished 
researches of Hoin^tein, Director of the observatory at 
j Prague, and of Broun, it has been proved that the time of 

' the sun’s rotation may be deduced from variations of magnetic 

and barometric phenomena mure accurately and from a short 
series (one year) of observations, and since both the period of 
Nervander and that of Ballot differ so much from Spoerer’s 
and Carrington's rotation period, I submitted the Prague 
lempcraturc-ob'-ervatioiis for 1876 to a closer examination,, 
expecting a much shorter period from these than Hornstein got 
from magnetic and barometric obserations, as 1 supposed 
that it would correspond to the rotation, deduced from spot 
observations, of the thermal equator of the sun, which, it is 

' known, does not coincide with thetiuc equator. 1 worked the 

observations therefore by the method given by Hornstein in the 
I Sitzungsberichtc of the Vienna Academy (Bel. 67), as it is pecu- 
liarly suited for such reseaiclies. 1 here communicate the final 
' result. The most probable value ol)taincd for T w’as 25*56 day.s. 
According to Carrington’s observations, the position of the 
thermal equator of (he sun on the foregoing sujqiosition would 
have the latitude 10® to 20”, according to Spoerer’s observations, 
tlie latitude i 3° to 40". As recent researches seem to show that 
the influence of variation of the forces of the sun is reflected in 
the variations of meteorological phenomena, 1 fuithcr investigated 
the wind components of tlic}ear 1870, in their relation to the 
rotation-time of the sun. ln)r the east-wcst-components 1 found 
a period of 26*71 days. Whether from this result may he con- 
cluded a correspondence between j)rcvalcnt winds in the .sun, 
such as Spoerer has deduced from his spot obscrvation«, will 
have to be deckled by closer investigation. 


THE STRUCTURE AND ORIGIN OF 
LIMESTONES^ 

/^FTER the obituary notices of eminent Fellows lost during 
the past year, who were more than usually numerous, the 
president confined his own special address to the con'-idcration 
of the structure and origin of limestones, relying mainly on hi? 
ow'n observations, but incorporating general fac^s derived from 
other sources. Since, in order to properly understand the nature 
of the various constituent fragments of which mnny limestones 
arc composed, it is necessary to know the organic and mineral 
constitution of the various different living calcareous organisms, 
this question was first considered from a somewhat novel point 
of view, and they were regarded, not merely as living tissues, 
but also as mineralised organisms, much attention being paid to 
their special optical characters. Much attention had been also 
paid to their true mineral con.stitulion, .so as to asccrtiiin in 
which groups the carbonate of lime exists in the form of calcitc, 
and in which as aragonite. The results are in .some cases re 
markable, even in relation to biology, and are of great interest 
and importance in the study of limestone rocks and their in 
eluded fossils, since subsequent changes depend mainly cn 
whether the original material was calcite or aragonite. This is 
due to the fact that calcite is in a state of stable equilibrium, 
and cannot be changed to aragonite, whereas aragonite is rela- 
tively in a state of unstable equilibrium, can be changed to 
calcitc, and usually has so changed in limestone rocks. This 
circumstance has given ri'-e to a complete difference in the st.ate 
of preservation of many fossils. When they were originally 
calcite, they may have been further consolidated, but retain their 
original structure and optical properties, whereas when they 

> Abstract of Anniyenary Address to the Geological Society by Mr. H. C. 
Sorby, F.R.S., President, communicated by the author. , 
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\\ crc ra'a^onite they have sometimes hecn completely removed 
hy 5 -olutinn, and in other ca^cs arc usually changed into a mass 
of crystals of calcite, and have lost their original microscopical 
and optical characters. The general structure of various recent 
and fossil organisms V. as then con,iilered, and it was shown how 
and to what extent they could ])c distinguished^ when occurring 
as minute fragments in thin scctijii. of limestones. 

The vaiious facts connected with the disintegration of shelh', 
corah, and otlier organisms, are of great importance in studying 
limestmies, since without an aflccpiate knowledge of the manner 
in which they decay and fall to piece very inaccurate conclu- 
sions might be formed respecting the oiigin (»f calcareous de- 
po'^its. The results mainly depend on original structure, and 
oil whether they are c^miposcd of calcite or aragonite. The 
next questions considered u ere the maniici in ivhich the external 
form of minute fragments is preserved in lime done, and the 
various chemical changes occurring after deposition or c -nsolid- 
ation; and, having thus established the general principles 
necessary for their accurate study, the rresident entered on a 
description of our various English limestone.^, in descending 
order. 

The main object was to ascertain, as far as possible, the exact 
nature of the material from which each particular rock was 
derived. Some beds are mainly comiioscd of definite fragments, 
as to be analogous to sands, and then the true nature of the 
various organisms from w hich the fragment-, arc derived can be 
ascertained, provided thcywcie originally calcite, whereas, if 
they were originally aragonite, and their structure lost, very 
often all that can be said is that they w’ere portions of aragonite 
shells or corals. Many associated bed . are or were composed of 
fine granules, and analogous to clay^. In many cases these have 
in all probability been derived to a great extent from aragonite 
organi'-niT decayed dowui into small granule-, of calcite, and it is 
vjuite impossible to further identify the material. 

The structure and origin of oolitic grains was dwelt upon at 
some length. Usually they are evidence of true chemical depo- 
sition. They occur in three distinct types, viz., those composed 
of aragonite, having a concentric structure wdlhout any radii, 
giving rise with polarised light to a black cross optically positive ; 
those w'hich are composed of calcite, having a radiate structure 
and giving rise to a negative black cross ; and those which have 
recrystallised since their original formation. After describing 
the chief points of interest connected with the leading limestone 
rocks of our countiy, the president collected together the result, 
into two tables, the more condensed of which may here be 
given. 

Chief constituent fragments, &;c , in descending order. 
. Shell prisms, Foraminifera, Coccoliths. 

i Freslnvaler aragonite mollusca, Entomo- 
straca. 

t Chemical deposits, Aragonite mollusca and 
< corals, Brachiopoda, Echinoderins, Shell 
( prisms. 

Original structure lost by dolomitisation, 

* Encrinites, Brachiopoda, Foraminifei*a, 
Corals, and Polyozoa. 

Encrinite*?, Corals, and allied organisms, 
Encrinites, Corals and Polyzoa, Brachio- 
poda, Trilobites. 

Original structure lost. Quartz and Silicates 
formed in situ. 

He concluded as follows ; — 

On examining these tables, especially the more detailed ones, 
it wall be seen how remarkably and characteristically our lime- 
stones differ from one another. There would u.'-ually be little 
difficulty in deciding the general age of any characteristic, some- 
what coarse-grained, specimen. Though this difference must to 
a great extent have depended on the nature of the organisms 
living at each period, yet it mu'^t also have depended on the 
accompanying mechanical and chemical conditions of the water 
in which the deposits were formed. The structure of each rock 
was therefore dependent on two most important circumstances, 
and we need not be surprised to find the results so varied and 
characteristic. Passing upwards from the earlier rocks, we may 
often trace a gradual change, broken here and there by a com- 
plete contrast, which is in j^erfect agreement with results arrived 
at from a totally different class of facts. On the whole, this is 
perhaps the most important conclusion tliat we can at present 
draw from the subject before us. Possibly further research may 
teach us much more, since I am quite sure that much remains to 


be learned. In fact, long as I have studied these ques.tion^, and 
long as this address has been, I know quite enough of the facts 
to be convinced that it is only a sort of first attempt and rough 
sketch of a very wide and complex subject.” 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Mr. Milman, w'ho for some years has acted as Assistant- 
Registrar, has been apj'iointed to succeed Dr. Carpenter as 
Registrar of l.ondon University. It is stated that Mr. II. N. 
Moseley is a candidate for the Assistant-Rcgistrarship. 

Mr. a, Cuaig Christie, F.L.S., lecturer on botany, Edin- 
burgh, is a candidate for the Chair of Botany in the University 
of Edinburgh. 

In a recent report by the British Consul at Hakodate, some 
account is given of the public buildings and other institutions of 
Sappora and Ishcari. Referring tolhe Agricultural College build- 
ings, we are told that they consist of four distinct houses, as 
follows : — A tw’o-storeycd house, comprising lecture and recita- 
tion-rooms, cabinets, and offices. A one-storeyed house, used 
for dormitories to accommodate from fifty to sixty students, 
attached to which is a similar building providing a large dining- 
hall, kitchen, bath-rooms, offices, and servants’ quarters. In 
connection with this, again, is a two-storeyed building, which 
serves as a lecture-room and a general sitting-room and study. 
A two-storeyed house, which is the chemical laboratory ; the 
ground-floor of this house is used as a general laboratory for the 
students, and on the second floor are the lecture and apparatus- 
rooms, and the rooms for collections in mineralogy, geology, 
and chemistry. Besides these there are several other building, 
in European style, used for various scientific and industrial pur- 
poses. It is further intended to erect, at an early date, an 
Agricultural College, likewise two-storeyed, which will be 
another imposing building. Here will be zoological, mineral- 
ogical, geological, botanical, and agricultural museums, with 
.separate halls for lectures and experiments in the above- 
mentioned branches. The Sajiporo Agricultural College 
was founded by the Kaitakushi for the education and prac 
lical training of young men from all parts of the Em 
pire, who are expected to remain in the Government 
.service in Vesso, aRcr graduation for a term of five years. 
The number of students is limited to sixty, and all their 
expenses while in college are defrayed by the government. 
Candidates for admission must be at least sixteen years of age, 
of sound constitution and good character. They will be 
examined orally and in wTiling in the Japanese and Englisli 
languages (which they are expected to read, write, and speak 
correctly and fluently), arithmetic, geography, and universal 
hi'-tory. If they succeed in this preliminary examination they 
will have to sign a prescribed contract with the government and 
furnish a satisfactory surety or guarantee. The course of instruc- 
tion will occujiy four years and embrace all the branches of a 
general education, with the study of the Jajjanese and English 
languages. Moreover, th^y W’ill be thorouglily instructed in 
agriculture and horticulture, civil engineering, and chemistry, 
astronomy, botany, geology, zoology, military science and 
tactics, and before they] leave college, in the fourth, year, they 
will have to devote some time to political economy. As the 
students are destined to become practical agriculturists, including 
the use of hand implements and machinery, and the care and 
managem^t of domestic animals, they have to work in the fields 
with their foreign instructor tw'O afternoons of each w’eek. 
There arc at present three foreign professors or instructors, viz., 
one for mathematics and engineering, one for botany and 
chemistry, and one for agriculture, besides the native teachers, 
and it i-^ expected that later will be added an instructor for 
military drill, and one specially for the English language, and a 
foreign doctor. The number of students at the time the report 
was written amounted to thirty, fifteen being added annually up 
to sixty in the fourth year of the foundation of the college, w hen 
the first batch of fifteen (the original number started with) w ill 
retire and graduate if they have completed their course of studies 
in a satisfactory manner, whereupon they will enter government 
employ. In another part of the report, speaking of the progress 
made by the students, the reporter says, “ they are most assiduous 
at their studies, and it is indeed astoni.shing the progress they 
have already made. All their studies are conducted in English, 
and they speak and discuss in English without the slightest hesi- 
tation, making use of very good language. They also appear to 
enter fully into the different branches of study. 
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SCIENTIFIC SERIALS 
AnnaUnder Physikiind ChcviU, No. i, 1879. — This begins with 
a portion of an extended inquiry by Herr F. Kohlrausch into the 
electric conductivity of aqueous solutions of hydrates and salts of 
the light metals, as also of sulphate of copper, sulphate of zinc, 
and nitrate of silver. The paper is in three parts — an ex peri* 
mental, a practical, and a theoretical (the first two in this 
number). The practical part gives tables for use, and formula; 
of conductivity, esi^cially of dilute solutions ; 'Specifies bodies 
which show a maximum of conducting power at a degree of 
concentration of solution below saturation, indicates liquids 
which commend themselves as a standard fur electric conducti- 
vity, &c. — Herr W. Kohlrausch furnishes an cx]jcrimcntal deter- 
mination of the velocities of light in cry^-tals. He employed the 
new instrument called a total reflectonieter, and he comes to the 
conclusion that Fresnel’s theory of double refraction in optically | 
uni- and biaxial crystals gives a form of light wave-surfaces, I 
which, within very small errors of measurement, is in general 
experimentally confirmed for uniaxial crystals, and for the 
principal sections of biaxial crystals. — Herr Groshaus contributes | 
some interesting observations on the densities of substances in 
the gaseous and liquid states, in relation to their chemical com- 
position. — Herr Hitter calculates that the quantity of heat 
radiated annually from the sun 75,000 years ag(j must have been 
about 1 per cent, less than at present (700,000 years ago about 
10 per cent, less), a result which is supposed to explain the 
“glacial period,” while the previous tropical climate is accounted 
for by a less thickness of the solid cru .t of the earth. He also 
estimates that each kilogramme of the sun’s mass contains on an 
average about 43,000,000 units of heat. — Herr Wiedemann 
declines to regard the oxide containing copper sejiarated elect ro- 
lytically from solutions of acetate of cupric oxide, as a peculiar 
allotropic modification of copper. — There are also papers on the 
thermo-electric properties of apatite, brucite, \c. (Hankel), the 
theory and apjdication of elcctro-magi etic rotation (Marfrules), 
the influence of temperature on galvanic cvniductivif}’ of liquids 
(Exner and Goldschmiedt), and two iicv\ fluorescent substances 
(Lommcl). 

SOCIETIES AND ACADEMIES 
London 

Royal Society, February 27. — “Studies in Acoustic^. I. 
On the Synthetic Examination of Vowel Sounds.” J>y William 
Henry Treece and Augustus Stroh. 

The authors had studied the formation of vowel -sounds on 
Helmholtz’s theory, and had succeeded in constructing an insliu- 
ment which reproduced the principal vow els with greater dis- 
tinctness and accuracy than the phonogra])h, and which fully 
confirmed that theory. In the pursuit of this study they con- 
structed a new phonautograph, a machine for drawing harmonic 
curves either on pajicr or on smoked glass, compounded of one 
or many partials varying in phase and amplitude, called a 
“ synthetic curve machine,” a new syren, a new’ musical instru- 
ment dependent on the vibration of a diaphrapn and several 
instruments for reproducing vowel-sounds. They had also 
studied the intensity of sound, and showed exjicrimentally how 
loudness w'as dependent on the quantity of air thrown into vibra- 
tion, and independent of the amplitude of vibration of the 
sonorous body w hich remained constant. They also introduced 
a new stereoscopic slide, which rendered very complicated curves 
perfectly perspective. j 

Linnean Society, February 20. — Prof. Allman, F.R.S., 
president, in the chair. — The Rev. G. Henslow exhibited por- 
tions of an elm bough having a pulley centrally imbedded ; 
cxteri()rly all trace of its presence was obliterated, and the wood- 
growth indicated thirteen years subsequent to the entrance of 
the foreign body. — Mr. R. Powdler Sharpe showed and com- 
mented on a series of rare birds. Among those from New' 
Guinea were skins of Taradisea raQ,iiintia^ collected by the Rev. 
Mr. Lawes ; of olherh obtained in the k ijis by IJaron von Ilngel 
were sj^ecies of the genus Piuai ohsta^ which also inhabit 
Tutuela, one of the Samoan Islands.— Mr. W. 11. Fitch passed 
round a coloured draw'ing of a remarkable large crimson -coloured 
pitcher (tw'elve inches long by nine in circumference) of Ne- 
penthes sanguinea, grown at Bury, by Mr. O. Wrigley.— A 
paper was read by Dr. H. 'I'rimen, on the genus Oudneya, 
Brown. This is a small cniciferous shrub discovered by Dr. 
Oudney in the de.sert between Tripoli and Mourzuk. The genus 


has been obscure in consequence of Brown’s short insufficient 
diagnosis. This latter Cosson has shown to be a Moricandia^ 
hence Brown*.s genus has been doubtfully referred to the same. 
Dr. Trimen shows from an examination of Oudney’s herbarium 
in the British Museum, that Oudneya is identical w'ith Ileno- 
phytofty Coss., >{ihich name will supersede, having the priority of 
thirty-one years. — The abstract of a communication on some 
South American genera of plants of uncertain position, by Mr. 
John Miens, wa.s read by the Secretary. The author refers the 
Pleoagtnea of Arruda da Camara, who mentions three species 
belonging to the Chryobalanacea;, but of which twro only should 
be retained in that genus, the third belonging to the true Conepiay 
Aublei. Among Partnarium the two species described and 
figured by Aublet alone ought to be retained. Those to be 
excluded arc the tw'o British Guiana sj^ecics of Bcntham, and 
seven others of Brazilian origin described by Dr. Hooker, and 
which from their floral structure and development of fruit do not 
differ from JAcania. The Malayan species of Blume are now 
show’n to belong to the Pctrocaryay Jack., while the African 
species enumerated by De Candolle, together wdth five others 
yet uiidescribed, must be referred to Criffonia, Bentb. and Hook., 
a genus notable for the conferrumination of the cotyledon of th^ 
embryo. The genus Minquartiay Aubl., belongs to the Cresccn- 
tiacciT, as does Sena pea. Bentham’sand Dc Candolle’s Kigelia 
I are widely different, the K. a/rtcanay Benth., properly belonging 
to Tripin 7 iaria. The genus Managay Aubl., Mr. Miers avers 
I belongs to the Auraiitiacea; ; KacceiAay Aubl., does not come 
under Sapindaceoc, as De Candolle supposed, but to the Meliacese, 

' and is allied to Melia and AzeuderachtOy Juss. — Dr. Maxwell 
I Masters next gave the chief points of a ])aper on the inflorescence 
of Crassulacea* Though devoted chiefly to this group he dis- 
cu'sed the schemes of classification proposed by Keeper, Bravais, 
and others, as also the emendations of Ilofmeistcr, Sachs, and 
the modern Gciman '-chool of botanists. He proposed a rc- 
* arrangement under the heads of Monojnxlial, or indefinite ; Cho- 
I ripodial, or dichotomous ; and rieio])odal, or detinite ; the latter 
I comprising the Symjiodial varieties. The modifications brought 
■ about by suppressions, adhesions, congenital or otherwise, real or 
aj’iparcnl, and by displacement of varying kind and degree were 
alluded to, the general conclu.sion being that while suppressions 
and adhesions do occasionally occur, yet that in most instances 
the phenomena witnes cd might easily he explained by disjdace- 
mciit of parts, and esj)ecially by that process of elongation 
kiKAvn as up-lifting, I'hc history of develojmicnt, as well a.s 
the internal structure, he believes are consistent with this latter 
view’, but not, as a rule, with the theory of adhesion. — Messrs^ 
Kd. A. Fitch, Laurence Scott, and Wm. Stone were elected 
bellows of the .Society. 

Chemical Society, February 20. — Dr. Gladstone, president, 
in the ebair. — The following ]iai)crs w ere read On colouring- 
matters derived from diazo compounds, by Dr. O. N. Witt. For 
some time after the introduction of anilin dyes, though magentas, 
violets, and blues were obtained in profusion, no choice of yellow 
or green anilin dyes was to be had. A few years back, however, 
a beautiful yellow dye, chrysoiclin, w-as described by Hofmann, 
and since that time numerous patents have been taken out for 
the manufacture of similar substances. In the jiresent paper the 
author gives an account of these various substances, which are 
oxy or amido derivatives of azobenzenc, including the different 
tropseoliiis. — Investigations into the action of substances in the 
nascent and occluded conditions ; hydrogen, continued by Dr, 
Gladstone and Mr. Tribe. I’hc authors have investigated the 
actions of nascent hychogen obtained by electrolysis and hydro- 
gen occluded in palladium or platinum on nitric and sulphuric 
acids ; they establish a close similarity of character, and therefore 
of condition between the so-called nascent hydrogen and the 
hydrogen occluded by metals. — On some methods of vapour 
density detcrmination.s, by Mr. J. T. Brown. The author criti- 
cises the methods and formula; of previous experimenters, and 
.suggests the determination of the vapour tensions of mercury by 
estimating the vapour tension of a substance over Wood’s metal 
and over mercury at different temperatures. — On the decomposi- 
tion products of quinine and the allied alkaloids, by Mr. J. J, 
Dobbic and Dr. W. Ramsay. The authors have oxidi.sed the 
four principal alkaloids derived from cinchona bark, and find 
that they all yield, on oxidation, the same acid, tricarboiiyridlaiif 
acid. They also point out that there is a close relation betwcci 
the cinchona bark alkaloids and the bases of the pyridin series. 

Geological Society, Fcoruary 5. — Henry Clifton SoJf% 
F.R.S., president, in the chair. — Arthur Ernest Baldwin, Jiine 
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arie, Benjamin Neeve Peach, were elected Fellows of the 
ociety. — The President announced the receipt of a legacy of 
,000/. bequeathed to the Society by the late Sydney Ellis, Esq., 
r The Park, Nottingham. — The following communications 
ce read ; — On the occurrence of pebbles with Upper-Ludlow 
ossils in the lower carboniferous conglomerates of North Wales, 
^ Aubrey Strahan, F.G.S., and Alfred O. WUlker, F.L.S. 

' l e authors described the mode of occurrence near Abergele of 
criain lower carboniferous conglomerates, best exposed in 
"fernant Dingle, and especially of one containing numerous 
1 1 and green sandstone pebbles, which inclose fossils of Upper- 
I u<Uow forms, and lying above the so-called ‘‘bastard lime- 
»f< lie.” From the arrangement of the beds the authors believe 
tint they may have been deposited against a bank or sloping 
surface of Wcnlock shale ; and they state that the great majority 
if the i)e])bles in the conglomerate are quite unlike any rock 
known in the district, but closely resemble the Uiiper-lmdlow 
beds of Kendal and Central Wale-.. The authors discuss the 
origin of the pebblcN, and suggest “the probable extension of 
the Ludlow beds under Lancashire as the most likely source 
fr^m which they can have been derived.” — On a neu group of 
pp;-Cambrian rocks (the Arvonian) in Pembrokeshire, by Henry 
Hicks, F.G.S. ; with an appendix on their microscojnc structure 
by T. Davies, F.G.S. In some new areas of pre-Catubrian 
rocks, discovered by the author last summer in Pembrokeshire, 
some rocks of a character hitherto unrecognised in this country 
were made out. As they were found to hold there, and subse- 
quently also in other areas, a very definite stratigraphical 
position, with a vertical thickness of several thousand feet, they 
liave been separated liy the author from the other pre-Cambrian 
groups under the distinctive name of Arvonian. They were 
al 0 found to occupy an intermediate position between the 
Dimctian and Pebidian formations, and at all points, so far as 
could be made out, appeared to be separated from each of those 
formations by stratigraphical breaks. I’he new areas where they 
ax'* chiefly exposed are situated some few miles to the north of 
Haverfordwest, where they form ridges running in a direction 
i rom north -eaot to south-west. They occupy an average width of 
about a mile, attain at some jioints to a height of nearly 600 feet, 
mi together have a length of over nine miles. The rocks are 
' 'nked ])y Pebidian and Cambrian beds along their north-west 
borders, and on the south-east Silurian rocks have been brought 
a4ainst them ])y faults. In general appearance, as well as in 
iliiir more minute lithological characters, they arc easily distin- 
’’uished from any of the rocks hitherto described by the author 
a ' characteristic of the Dimetian and Pebidian gi'oups in Pem- 
brokeshire. They are, however, so closely allied to .some of the 
true “hallefiinta ” rocks of Sweden, that it seems to the author 
and Mr. Davies that this is the name that should be applied to 
them in a petrological sense. The author and Mr. Davies 
1 clieve the origin of the rock to have been a sedimentary one. — 
(bi the pre-Cambrian (Dimetian, Arvonian, and Pebidian) rocks 
Caernarvonshire and Anglesey, by Henry Hicks, F.G.S.; 
A', ith an appendix on their microscopic structure by the Rev. 
krof. T. G. Bonney, F.R.S. In this paper the author gave the 
results of some further researches made m Caernarvonshire and 
Anglesey since his previous communication to the Society on 
December 5, 1877. A brief statement of some of the results 
u as read at the last meeting of the British Association in Dublin ; 
hot much additional evidence was now brought forward, besides 
nuny important facts obtained since by microscopical exainina- 
*1 in of the rocks. — On the quartz -felsite and associated rocks at 
fUebascof the Cambrian series in north-western Caernarvon- 
hire, by the Rev. Prof. T. G. Bonney, F.R.S. The great 
niasses of quartz-felsitc (or quartz- porphyry) which occur in the 
vicinity of Bangor, Caernarvon, and Llyn Padarn, are coloured 
in the Survey map as intrusive, and in the memoir regarded as 
most probably the result of an extreme metamorphosis of the 
lower beds of the Cambrian series. The author showed that 
tliese quartz-felsites exhibited, in places, all the characteristics 
of true igneous rocks. — On the metamorphic series between 
Twt Hill, Caernarvon, and Port Dinorwic, by the Rev. Prof. T. 
G Bonney, F.R.S., and F, T. S. Houghton, B.A. In the Geo- 
lojQ^cal Survey map this district is coloured as “intrusive felsite,” 
together with those spoken of in the last paper. It was asserted 
be probably metamorphic rock by Prof. Hughes and Dr. 
Hicks in a communication made to the Society last year, and 
the first author confirmed that view by microscopic examination 
a specimen collected by them. The authors had during the 
past autumn more minutely examined the district, and found ; 


I. That the general character of the series w’as that of a meta- 
morphic one ; 2. That the rocks of granitoid aspect were asso- 
ciated with well-marked beds of conglomerate ; 3. That this 
series extended up to a little beyond Port Dinorwic, where the 
quartz-felsite set in. The paper described the microscopic 
structure of some of the rocks, and the author expressed the 
opinion that the more granitoid specimens were probably the 
results of alterations of felspathic grits. 

Physical Society, February 22. — Pi of. W. G. Adams, in 
the chair. — New Me]nl)crs ; Rev. Coutts Trotter, Prof. G. D. 
Living, J. C. Adams, F. W. Paterson. — Dr. C. W. Siemens 
described his new electric current regulator. A necessary con- 
dition of the transmission of power to a distance by electricity 
along a single conductor and re-distrilmting it by means of 
branch circuits to separate electric lamps or motors, is that the 
current strength in each lamp shall be practically uniform. Other- 
wise the current flowing in the whole branch varies. Hence the 
necessity of a regulator to regulate the flow of current so as to 
keep it uniform, however the resistance of the circuit or the elec- 
tromotive force of the source may vary. The author believes 
that by properly arranging a number of dynamo-electric ma- 
chines, either in series or parallel (for intensity or quantity), at 
each end of the wire, a vast amount of pow^er may be sent along 
a small copper conductor successfully, provided the distribution 
is properly regulated. He has designed a regulator based on the 
heating of a wire by the passage of a current through it. A fine 
strip of mild steel ^’(jmm. thick is stretched horizontally between 
two terminals. An upright spindle is supported by means of an 
insulating foot, upon the middle of this .strip, in such a manner 
that, as the strip bends or sags by its expansion, the spindle 
sinks wnth it. Now this spindle carries at its top a table or 
plate of metal (or, as the case may be, a set of radial springs), 
and as the spindle rises or sinks to different heights, this plate or 
these springs make contact with other springs set radially round ; 
and these contacts take out from or throw in resistance coils 
into the circuit of the current. The sensitive strip is so thin 
that it may be regarded as a radiating surface merely, 'and 
it may be assumed that its temperature, due to heating by the 
current, balances itself w’itli the radiation instantaneously. 
After passing through the steel strip, the current flows through 
the coils throw n into circuit, and, by the arrangement we have 
described, if the current increase so as to over-heat the .strip, 
the latter sags a little more, the spindle sinks, and the conse- 
quence is that one or more of the spring contacts is broken, 
and one or more coils inserted in circuit. A rise of F. in 
the temperature of the strip is sufficient to liberate two or three 
of these coils. The fact that the temperature of the strip varies 
as the square of the current, favours the sensibility of the appa- 
ratus. An older form of this apparatus, having pendulous con- 
tacts, was also shown ; also a regulator in whiwi the expansion 
by beating of a sensitive wire caused the resistance of several 
carbon buttons in contact to vary through the pressure exerted 
on them by means of a bell-crank lever. Dr. Siemens had not 
been able to prepare carbons which gave the wide variations 
of resistance obtained by Mr. Edison. Siemens’ regulator can 
also be used as a current meter by causing the sensitive strip 
to actuate a lever carrying at its end a pencil writing on a 
moving paper. Dr. Coffin said that he had thought of a regu- 
lator in which the heating of a wire spiral in a gaseous chamber 
would cause the gas to exj^and and drive up a mercury column 
past a series of contacts w hich would throw resistances in circuit. 
Dr. Guthrie* suspected, from some experiments of his, that the 
conductivity of conductors w as not strictly proportional to their 
sectional area. — Dr, Schuster then gave the results of some 
observations of his on the spectrum of lightning. These were 
made by a spectroscope with two prisms, one for the red and 
the other for the blue end of the spectrum, which were shifted 
into the line of sight by a chamber arrangement. Thrc * obser- 
vations were made ; one at Las Animas, one at Manitou, and 
one at Salt Lake City last year. These showed the three nitro- 
gen lines with three well-defined bands and one doubtfu band. 
The nitrogen lines correspond to the spectrum of air and the 
bands appear to Dr. Schuster to agree with the spectrum of the 
light round the negative pole of the spark in a tube containing 
oxygen with adulteration of carbonic oxide.— Prof. Ayrton then 
exhibited an exisothermal model of a cooling globe, the 
in question being a trachyte earth 8,000 miles m diameter. 1 he 
model gives graphically the temperature of every single part of 
the iwrth from the moment when it was at the temperature of 
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molten trachyte down to 800,000,000,000 years afterwards, that 
is, long after the present era. 

Royal Microscopical Society, February 12.— -Annual 

meeting. II. J. Slack, president, in the chair, — The report of the 

council was presented and read by the Secretary. — The president 
read his annual address, in which the oil immersion objectives 
and the recent discussion on fermentation were referred to. — 
Dr. L. S. Beale, F.R.S., was elected President. — Herr Petzold*s 
slides of insects, kindly lent by the editor of Nature, were 
exhibited, also catoptric immersion illuminator, by Mr. Stephen- 
son, and microscopes by Mr. Crisp. 

Boston, U.S.A. 

American Academy of Arts and Sciences, February 12. 
— Hon. Charles Francis Adams in the chair. — Prof. Pickering 
announced the completion of the observations of the zone 
assigned to the Harvard College Observatory in the revision of 
the Durckmustcrung of Argelander. The observer. Prof. W. A. 
Rogers, has devoted in this work a large portion of his time for 
the past eight years. The stars are all included between 49^' 50' 
and 55® id N., and number over 8,000. The accuracy required 
has made the work very laborious, the total number of observing 
hours being greater than uas required in the Catalogue <)f 
Argelander, containing the aiiproximate places of over 300,000 
stars. The deductions are still to be made, and will require 
some years. — Prof. N. S. Shaler read a paper on the explosion 
of coal-dust in mines, and suggested that a solution of 
calcium chloride, which is obtained at no other expense 
than the cost of preparation from the water of salt works, 
be driven in the form of spray against the u alls of the mine in 
order to fix the dust in a deliquescent substance upon the walls. — 
Prof. Asa Gray read a paper on the characters of some ne\/ 
genera and species of plants, chiefly of California and Oregon. 
— Mr. Thomas P. James made some remarks upon American 
])iyology and some new .species of mo.^'ses de.scribed by himself 
and Leo Le^quereux. — Mr. N. D. C. Hodges presented a paper 
on a new absolute galvanometer. The current is measured by 
its effect in changing the time of vibration of a magnet with its 
axis parallel to that of the coil. Mr. Hodges abo presented a 
method of determining the reductioii-factor.s of a tangent gal- 
vanometer for all deflections when the value for any one is known. 
By measuring a current by the deflection and then with the .same 
coil and magnet, by the change in time of vibration, the ratio 
between the reduction-factor of the iastrument when the magnet 
makes any angle with the plane of the coil to its value u hen the 
magnet is perpendicular to the coil may be found. 

Paris 

Academy of Sciences, February 24. — M. Daubree in the 
chair. — ^The following papers were read : — On the induced 
currents resulting from movement of a bobbin acro.ss an electro- 
magnetic system, by M. Du Moncel. Infer alia^ the direction 
of induced currents caused by a given movement of a bobbin be- 
fore a magnetic pole may be diametrically opposite, according as 
the movement is tangential or normal to the pole, and the mag- 
netic core on which the bobbin glides is in contact wdth the 
inducing pole, or distant from it.— Obsepations on M. Plante’s 
recent work, “ Re.searche.s on Electricity,’^ by M. Becquerel. 
These researches relate to secondary currents.— On 'the hemi- 
hedric forms of alums, by M. Lecoq de Boisbaudran.— Resist- 
ance to change of state of crystalline faces in presence of their 
mother-water, by the same. The passage from a state of very 
slow dissolution to one of very slow growth does not take place 
suddenly; each face re^ts intact, while the mother-f water varies 
within certain limits. There is no mobile equilibrium or exchange 
of molecules between a crystalline face and its mother-water, but 
merely erosion or continuous deposit, and, between the limits of 
resistance to change of state, neither erosion nor deposit. The re- 
sistance to change of stateis modified independently for each system 
of faces. — Experiments on a modification which has been made 
in the sluice of Aubois, permitting the suppression of the alter- 
nate motion of vessels in the lock, by M. de Caligny. — Reflec- 
tions on M. de Lesseps’ communication regarding contagion of 
the plague, by M. BouiUaud. Considering the i)lague conta- 
gious, he says the important problem now is to ascertain the 
nature of the principle or agent by which it is communicated. — 
M. de Lesseps presented the reports he had drawn up for the 
Alexandrian authorities during the plague in Egypt in 1834-35. 
— M. Stephan was elected Correspondent in the Section of 
Astronomy, in place of the late M. Hansen, of Gotha. — On 
latex during the genninative evolution of Tragopogon ponlfolius. 


&c. (continued), by M. Faivre. — Observations of eclipses of 
Jupiter’s satellites, made at the observatory of Toulouse in 1878, 
by M. Baillaud.— Direct photography of solar protuberances 
without use of the spectro.scope, by M. Zenger. He puts on 
the sensitive plate, before a very short exposure, a solution of 
pyrogallic acid and citrate of silver, and uses a layer which 
absorbs all tljp rays composing the light of the corona and 
the solar protuberances.— Geometrical laws of deformation.^ 
produced by a force applied at a point of an indefinite 
solid, and calculation of the error fallen into, when, according 
to the principles of classical mechanics, one conceives this point 
of application displaced by a certain quantity in direction of the 
force, by M. Bou-sinesq. — Projection of molecular shadow.s, by 
Mr. Crookes. — Action of different coloured lights on a layer of 
bromide of silver impregnated with different organic colouring 
matters, by M. Cros.— On plates sensitised with tincture of 
mallow or black-currant, the direct spectrum of the Drummond 
lamp is inactive in all the middle green, while the red and violet 
extremities are very active. With carthamine, again, the middle 
part is most active. With chlorophyll the action continues 
throughout the visible spectrum and a little beyond it, presenting 
several minima and maxima. M. Becquerel pointed out that 
these researches had been to some extent anticipated. — On the 
production of crystallised chromate of baryta, by M. Ilourgcois. 
This gives some new results by the method of calcining an 
alkaline chromate with the chloride of the metal which is 
desired to enter into the saline combination. — On the composi- 
tion of beer yeast, by MM. Schutzenberger and Dcstrem. 
Yeast contains complex compounds both hydrocarbonised and 
proteic, formed like glucosides, and easily decomposed by acids 
and alkalies. — On pyrogenic carburets of American petroleum, 
by M. Prunier. He has obtained carburets wdth considerably more 
carbon than any compounds hitherto known (97 per cent., the 
highest previously 95 per cent.). — On glycide, by M. Hanriot. 
— On the generation of aniline-black by chromates in presence 
of chlorates, by M. Grauitz. lie disproves M. Witz’s recent 
assertion against this. — On various seicnides of lead and copper 
from the Cordilleras of the Andes, by M. Pisani. — On the 
presence of a segmentary organ in endoproct Bryozoa, by M . 
Joliet. — On tlie segmentary organs and the genital glands ('f 
sedentary polycho-'tous Annelides, by M. Cosmoric. — On the 
scales of osseous fish, by M. Carlet. He describes the effect 
of colouring with picro-carminate of ammonia, and of sulijectin^^ 
to polarised light. — On the mode of employment of telephone 
at the Artillery School of Clermont, by M. de Champvallie^ 
The success realised is attributed to the method of regulatm;. 
the position of the magnet. The milled button for turning th- 
screw has at its base a pointer (at right angles to the axis) whic’ 
moves over a circle of copper. The positions of this pointer fo 
distinct transmission one way or the other are noted. 
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THURSDAY, MARCH 13, 1879 


THE UNITED STATES FISHERIES 

United States Commisi ioii of Fish and Fisheries— Report 
of the Cofnntis 5 io}ier for 1875-76. (Washington : 
Government Printing Office^ 1878.) 

T he series of volumes now being issued by Mr. 

Spencer Baird, Fishery Commissioner of the United 
States, of which the fourth has just reached us, is in every 
way remarkable. As a much required contribution to our 
scanty knowledge of fishery economy and the natural his- 
tory of American food fishes, it presents a mass of very 
valuable information ; the details incidental to the propa- 
gation of carp and salmon are particularly interesting, not 
only because they show the gigantic scale on which these 
things are done on the other side of the Atlantic, but 
also because of what they teach as to the mode of doing 
them. The historic and economic sketches of the fish 
and fisheries of various other nations are likewise full of 
interest, Mr. Baird having allowed nothing to escape 
which he thinks will illustrate his subject or render testi- 
mony to the value of the work in which he is engaged. 

The contents of the present volume, if not so varied 
as those of some of jts predecessors— over 750 of its 
pages being devoted to a historical account of the Ameri- 
can whale fishery — are certainly not less interesting, 
'fhere is a report on the lisht ries of Chicago and vicinity, 
-vNliich, we are told, yield annually about 12,000,000 lbs. 
weight of fish ; there is also an article on the condition of 
the salmon fisheries of ilie Columbia River, from which 
we have recently been receiving enormous consignments 
of canned salmon ; the present volume likewise contains 
notes on the fishes of the Delaware, together with an 
abundant supply of information regarding the propaga- 
tion of various of the minor food fishes of America, 

We are not in the least surprised to learn that a 
diminution of the su].ji!ics of Columbia River salmon 
{Salmo quinnat) has taken place. These fish, consequent 
on being free to all who choose to capture them, have given 
constant employment to about fifteen canneries” during 
ten or twelve years, each of which, if we strike an average, 
will turn out a million pounds weight of fish per annum. 
There are various kinds of salmon in the Columbia 
River, but there seems to be some confusion regarding 
their proper identification ; that we have mentioned is 
the one which is captured for the canneries. It will 
probably be found on further investigation that one or 
two of the so-called v’ariciies are simply the same fish in 
different stages, as in the case of Salmo salar and the 
“ grilse ; ^\'fish of all sizes being, we are told, found 
togethet Columbia and its tributaries. It is rather 

singular no very large salmon arc found in that 
great stream. Mr, 1/ivingstonc Stone who reports to 
the Commission on , the subject, says that the largest 
salmon he ever saw bad a girth of 31 inches, and was 
35 inches in length and weighed 65 J lbs. tJne which 
was said to have weighed 83 lbs. was reported to Mr. 
Stone by a fisherman who saw it. The average weight 
of the Columbia salmon {Salmo quinnat) is from 22 
to 23lbs. whole, but when dressed for market only about 
I7lbs. The ratio of salmon growth lias never been 
VOL. XIX. — No. 489 


accurately determined. Some large salmon (Salmo 
salar) are captured in the salmon streams of Scotland, 
but the age of such fish cannot be set down with any 
certainty. In a report made by Mr. Stone given in a 
previous volume of Mr. Spencer Baird’s reports {1872-73) 
regarding the Sacramento salmon, it is mentioned as 
a ‘‘theory” that salmon are full-grown at the age of 
about three years. We commend this question of 
salmon growth to the farther notice of Mr. Commissioner 
Baird. In the United Kingdom the evidence obtained 
on this point has hitherto been of the most contradictory 
nature. Our own opinion is that salmon are never “ full 
grown,” or rather that as long as they arc alive they 
continue, under proper conditions of food and living 
room, to increase in weight and size. After much 
weighing of evidence we recently came to the conclusion 
that a fish which we handled in August last (i8;8), 
and which weighed 54 lbs., was at least nine or per- 
haps ten years old. From some inquiries which we 
are making, we hope to be provided with sufficient data 
for a settlement of the question during next fishing 
season. Returning for a moment to Salmo quinnat^ 
the following notice of the periods and (Strength of its 
migration may be useful for comparison with the habits 
of Salmo salar : — “ The salmon make their first appear- 
ance in February, though in very small numbers ; the 
main body arrives in May, June, and especially in July, 
when the run is enormous. The May salmon are largest. 
Perh.ips the most correct view to take of the running of 
the salmon is to consider all the salmon as included in 
one run, beginning in February, increasing in May and 
June, and culminating in July, though they might also be 
legitimately divided into three runs, the first or meagre 
run coming in P'ebruary, March, and April, the second 
or full run in May and June, and the third or maximum 
run in July. After July they diminish very rapidly, and 
soon almost entirely disappear from the river.*’ 

It is at present being considered, we believe, whether 
or not it will be necessary to resort to “ pisciculture ” on 
the Columbia river. Would it not be better to limit for 
a time the spoliation of the water? At present no check 
whatever is placed on the fishery, and each “cannery ’’ 
captures and tins all the salmon that it can find, and 
with each establishment working up a million pounds’ 
weight per annum, the complete exhaustion of the supply 
is only a work of time, as has been demonstrated in our 
own rivers. 

The artificial, hatching of salmon is conducted in the 
United States on quite a gigantic scale. A table is given 
in the report of “ operations on the McCloud river in 
1876,” from which we learn that on one day, Sept. 4, over 
a million salmon eggs were obtained by a process of arti- 
ficial spawning. During the years 1874-75 and 1876, the 
number of ova taken for despatch to different rivers was 
21,877,300. In 1875, 8,629,300 eggs were secured, which, 
at the British rate of a thousand eggs for each pound of 
salmon weight, represents the handling of a large number 
of fish. The cost of collecting the spawn is about four 
shillings per thousand. The eggs taken in the McCloud 
river are widely distributed, some being sent to Canada 
and a portion to New Zealand. 

Much valuable information is given in the present series 
of reports on the best modes of salmon hatching, and the 

u 
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careful observations of temperature made during the mani- 
pulation arc tabulated for future use. With reference to 
Salmo quinnat of the Sacramento, it may be confidently 
affirmed that there is almost no difference between it and 
Salmo salary which, in form and habits, it closely re- 
sembles ; it lias, however, if we mistake not, more rays in 
the anal fin, and is of course able to endure a higher 
temperature : the eggs mature in summer and hatch in 
the autumn. In ascending to their spawning grounds 
the gravid fish must frequently pass through river water 
having a temperature of over 76°. We were not pre- 
pared for the following remarkable statement from New 
Zealand, made in the present volume (p. 989) : — So far 
as yet obscrifcdy the adult fish all die after spawning y and 
never return to the seaJ* This fact is stated in a memo- 
randum respecting the American salmon and white fish 
recently introduced in New Zealand by Dr. James Hector, 
of the Colonial Museum, Wellington.*’ We shall be 
glad to have some authoritative statement with regard to 
the above fact, as without some explanation it seems too 
extraordinary for belief. 

An interesting account of the distribution and habits of 
the “ Slioodic salmon” is given in the present volume. 
These fish, Salmo sebagOy are known as “land-locked 
salmon,” at one time probably in communication with the 
sea, but now shut out from it altogether, and thus forced 
to pass their lives in fresh water for ever. There is, 
however, no evidence that “the supposed change of 
habits — the abandonment of the seaward migrations — 
came about in such a way as the term, land-lockedy im- 
plies.” Mr. Atkins, in his report to the commissioner, 
makes a .statement which w'e should like to have ex- 
plained. Jn collectingthespawn of the “ Shoodic salmon,” 
there was taken, he says, a single female specimen of 
Salmo salar; “ she yielded 10,000 eggs, which were im- 
pregnated with the melt of the ‘ Shoodic salmon ; ’ they 
developed well, and hatched into vigorous fish.” But 
how did a female specimen of Salmo salar come to be 
among the “ land-locked ” fish ? and what became of her ? 

The operations of the United States Fish Commission 
commenced eight years ago, and are still being prose- 
cuted. The work has been varied, as we have indicated, 
and, so far, it has been well done, and the information 
accumulated will form a quarry which will yield a lasting 
supply of fishery knowledge to all inquirers. 

THE PACIFIC ISLANDS 

Seise durch den Siillen Ocean, \"on Max Buchner 
(Breslau: J. U. Kern, 187S.) 

T he author of this pleasantly written and very inte- 
resting book of travel became, as he tells us, a ship’s 
medical officer, in order to gratify his desire to see the 
world. He sailed in an emigrant ship from Hamburg to 
New Zealand and returned home by the Sandwich 
Islands, San Francisco, and the Pacific railroads. He 
made a considerable stay at New Zealand, Fiji, and the 
Sandwich Islands, and the chief interest of his book lies 
in the accounts of what he saw at these places. Though 
there is little new information in the work the descriptions 
are e .licmely good. 

On board the emigrant ship there devolved on him not 
only the usual medical W'ork but also the entire charge 


and government of the 397 emigrants and the division of 
rations amongst them. He draws a very unpleasant pic- 
ture of the dangers and sufferings incurred by passengers 
in such a vessel. The captain seems to have known 
little of his bui^iness. After a narrow escape of collision 
the ship appears to have incurred a still narrower risk 
of running on the Goodwin Sands, and on the open ocean 
there seems to have been constant doubt as to longitude. 
A terrible picture is drawn of the sufferings of the emi- 
grants — a mixture of Poles, Scandinavians, Germans, and 
Dutch — in a storm. The captain, who in such voyages 
receives a small percentage on the profits of the voyage 
from the owners of the ship, made constant attempts to 
cut short the allowance of food to the passengers. The 
author, who acted in the interests of the New Zealand 
Government and their emigrants, had great difficulty in 
making the captain, who cursed and swore and hammered 
the table with his fist when appealed to, act up to the 
details of the contract in the matter of rations. Even 
then the food seems to have been insufficient, and the 
salt beef was constantly being stolen, the beef tub being 
forcibly broken open for the purpose. The barbarous old 
custom of shaving on crossing the line was carried out. 
but we are glad to find that only volunteers amongst the 
emigrants were operated on. An outbreak of typhoid 
fever occurred on board before New Zealand was reached 
and caused nine deaths. 

The author gives a most interesting and lively account 
of the present condition of the Maoris. At Lake Taupo 
there is now a very good clean hotel kept by a German 
and an Italian ; and a Maori, who goes by the name of 
Mr. Jack, has established himself as guide of Taupo. He 
has constructed a bathing-place at the hot springs with a 
room over the bath and dressing-room, and charges a 
shilling for each bath. Close by, but hidden in the vege- 
tation, our author discovered an equally good or better 
natural hot bathing-placc, but the crafty Maori had filled 
it with dirt for fear it should compete with his own. At 
Ohinemotu on the south shore of Lake Rotorua, where 
are the principal hot springs, there are two good hotelf: 
for tourists and a population of about 300 Maoris. Ever} 
evening the greater part of the population turn out and bathe 
together in a small bay of the lake which is kept constantly 
warm by the hot springs, and whites and browns of both 
sexes swim about and sit in the warm mud together, 
conversing for hours at a time. Close by the bathing- 
place arc a group of huts, the owners of which are dead, 
and which are tabu, and are described as full of ancient 
native implements, spears, adzes, w'ood-carvings, and 
other desiderata for ethnological museums, but which no 
one dares to touch. A performance of the “haka,” the 
old New Zealand dance, was got up for the author and 
his friends, on their paying a sovereign a-piecc, but the 
young Maoris seem not to care for the dance any longer, 
and to perform it only for the benefit of tourists for 
money, and the performance lacked spirit, and soon came 
to an end. The hula, hula, in the Sandwich Islands, 
seems to be dying out in the same manner, and in Tahiti, 
when the old lascivious dances are performed, they are 
usually got up for the benefit of European visitors, through 
the agency of the native washermen, who combine such 
offices with their legitimate business. The young Poly- 
nesians in New Zealand, as elsewhere, prefer the waltz 
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and otlier European dances. The author enjoyed himself 
so much in Ohinemotu that he spent all his money and 
had to travel to Tauranga on foot. Here he saw the 
ceremony of nose- rubbing performed with great solemnity ; 
it is, however, now kept up almost only ^y the old ; the 
young Maoris have taken to kissing as a substitute. 
There is still a wide tract of the northern island of New 
Zealand 1,000,000 acres in extent, known as King Country, 
inhabited by about 10,000 Maoris under King Tawhiao, 
who keep themselves free from British rule, and do not 
permit whites to enter their country. King Country 
seems to be a thorn in the side of the Government, and 
the city of refuge of murderers and thieves, who are 
there out of harm^s way. 

At the Fiji group, the author visited only one island, 
that of Kandavu, at which the mail steamers call. He, 
however, explored a great deal of this island, in company 
with the natural history collector employed by Goddefroy 
Brothers, Herr Kleinschmidt, who is laboriously ex- 
hausting the fauna of the Fiji group, collecting carefully 
for several months in each island. The author s account 
of Kandavu, and especially of the natives, is full of 
interest. ( )nc of his observations may be cited here. A 
Fijian youth, employed as an assistant in collecting, whose 
body w’as already beautified by many cicatrisations, was 
devoting his attention to two groups of small suppurating 
wounds on the outer side of each upper arm. When 
visitors from neighbouring villages were present, he used 
to open these w’ounds anew and inflame them with a 
burning stick, or sand, or by scratching them with glass, 
in order to show his fortitude, never moving a muscle of 
his face in public, but making very wry faces afterwards 
m private. Many other youths had similar wounds on 
their upper arms, and it turned out that vaccination was 
being carried out by the Government in Kandavu, village 
by village, and that pustules on the upper arm were hence 
the fashion. The dandies would not wait till the turn of 
ihcir village arrived, or perhaps the natives wi.-.hed to 
avoid the actual operation by giving their arms the ap- 
pearance of having been already vaccinated. 

The author very rightly denounces the absurd method 
of spelling the k'ijian language introduced’by the mission- 
aries. Because, in Fijian words, before the sounds d ^ k 
and ;//, an n nearly always is sounded, and before an w, 
the missionaries in first writing the language chose to 
omit the m and n in all cases in spelling before these 
letters, w’hich complicates matters unnecessarily, and 
must eventually give great trouble to Fijians when they 
come to read English. Thus 'I hakombau, the name of 
the former king of Fiji, is spelt Thakobau. Kandavu is j 
spelt Kadavn. Some writers have carried useless con- 
fusion still further, and have rendered ik by r, so that 
Thakombau becomes Cacobaii, and so it was most often 
spelt in newspapers at the time of the annexation of 
Fiji, so that English readers derived very little impression 
of the real sound of the name. 

The author proceeded to Honolulu by Pacific mail 
steamer. Amongst the passengers was a San Francisco 
concert company and a reverend Yankee travelling lec- 
turer. The concert company hoped to give a performance 
on the day on which the steamer stopped at Honolulu on 
its way to San Francisco, but the lecturer had been too 
sharp for them, and had engaged the only available hall 


long beforehand, and they found the town posted all over 
with advertisements of his lecture on the Tower of 
London. The author visited Hilo, in Hawaii, and the 
volcano of Kilaiiea. He returned from Hawaii to Hono- 
lulu in an open whale-boat, touching at the island of 
Maui on the way, an exploit which seems to have as- 
tonished the people of Honolulu extremely, since they have 
come to rely upon schooners and steamboats entirely for 
such long passages, and no longer make the voyage, as 
of yore, in war canoes. The author’s account of San 
Francisco and its Chinese quarter is hardly so interesting 
as the earlier part of the book, as this quarter has been 
done to death in so many books of travel, and after all 
Chinese life at San Francisco is in all essentials identical 
with Chinese life at home. Perhaps before many years 
w’e shall have a Chinese quarter in London. 

The official account of the Pacific railroads, sold on the 
line, Williams^ Pacific Tourist,^' which is got up in the 
interests of the railroad companies, is very propeily de- 
nounced by the author. It is, indeed a shameless puff of 
the supposed beauties of the scenery on the line of the 
railroad, which exist for the most part only on paper and 
in the fervent imagination of the WTiter. An account of 
Salt Lake City and Niagara close Ur. Max Buchner’s 
very pleasant volume. Some passages in the book are 
rather free in their tone ; a case of midwifery on board 
ship is described with needless detail ; many of the doings 
of Polynesians arc also described with little reserve. 


OUR BOOK SHELF 

Index Mcdicus, A Monthly Classified Record of the 
Medical Literature of the WorhL Compiled under the 
Supervision of Dr. John S. Billings, Surgeon U.S. 
Army, and Dr. Robert Fletcher, M.K.C.S. Kng. (New 
York, F. Leypoldt ; London, Triibner and Co.) 

For some time back Dr. Billings, of the United States 
Army, has been engaged in the preparation of an Index- 
Catalogue of the libr.iry of the surgeon-general’s office at 
Washington. To those who do not understand what this 
work is, this may not seem to be at all extraordinary, but 
those who know that the work is really an universal 
catalogue of medical literature, giving not only the names 
of the authors, but the subjects of the papers which have 
appeared in all medical periodicals throughout the world 
from the time of their first issue until the present, will 
be astonished that any man has had the courage to 
undertake such a task, and still more to learn that the 
MS. of this catalogue is now nearly ready for press, and 
is only awaiting the authority of Congress to print it. 
For the sake of medicine throughout the world mc trust 
that this authority will be granted without delay, for to 
every man who has the interests of medicine at heart this 
work will be an invaluable boon. It has been suggested 
that such a catalogue should be supplemented by some 
current publication, which should show all recent works, 
together with articles and periodicals arranged by sub- 
jects, and the present publication has been issued lo 
supply this want. 

‘*In its pages the practitioner will find tables of 
parallels for his anomalous cases, accounts of new 
remedies, and the latest methods in therapeutics. The 
teacher will observe what is being written or taught by 
the masters of his art in all countries. The author will 
be enabled to add the latest views and cases to his forth- 
coming work, or to discover where he has been antici- 
pated by other writers; and the publishers of medical 
books and periodicals must necessarily profit by the 
publicity given to their productions.*^ 
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Dr. Billings very sensibly suggests that all medical men 
who approve of the objects of this Index, will put their 
approval into practical shape by subscribing promptly for 
the Index and taking care that a copy of every book, 
pamphlet, &c., of which they are the authors, is forwarded 
to the editors. This recommendation we heartily endorse, 
and trust that so useful a publication may receive the 
support it deserves. 


LETTERS TO THE EDITOR 

f The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Heither can he undertake to return^ or 
to correspond with the writers of rejected manuscripts. No 
notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters as 
short as possible. Ike pressure on his space is so great that it 

is impossible otherwise to ensure the appearance even of com’‘ 
munkations containing interesting and novel facts, 1 

Tht Tides at Chepstow and Fundy 

In Nature, vol. xix. p. 363, Mr. Moseley, of Exeter College, 
Oxford, quotes a passage from Lyell’s I’rinciples, to the effect 
that the tides at Chepstow have a range of 72 feet. 

I'hib statement is continued in the last edition (1S75), in 
Chii]). XX., on Tides and Currents, p. 492; and the tidal 
range in the Bay of Fundy is set down at 70 feet (ix 564). 1 

do not believe cither of the statements. 

The Admiralty Tide Tables give the following : — 

Spring Range. Keap Range. 

Feet. Feet. 

1. Chepstow 38 28*5 

2 . Bay of Fundy (Noel Bay) ... 50*5 43*5 

I may add that Ly ell’s whole treatment of the subject of the 
tides is loose and inaccurate. I'lius, for example, lie says 
(p. 491): “ In any given line of coast the tides are greatest in 
narrow channels, bays, and estuaries, and least in the inter- 
vening tracts wdicre the land is prominent.” 

He then jiroceed.s to illustrate this proposition by giving the 
ranges of tide from the mouth of tlie Thames to Flamborough 
Head (including, of course, the well-known tidal node of mini- 
fffUm range off Yarmouth) ; but he is utterly unconscious that 
these ranges depend altogether on the tidal motion of the water, 
have no relation whatever to the form of the coast. 

^pririity College, Dublin, March 3 Saml. IIaugiiton 


Magnetic Storms 

It is surprising that an accomplished telegraphist like Mr. 
Mance (Nature, vol. xix. p. 409) should not see the necessity 
andadvanta re of expre.ssing earth-currents in webers. It is jirc- 
ciscly because everyone can, if he like.s, ajqireciate the magnitude 
of an earth-current so expressed, and no oue but himself can do 
so if Mr. Mance’s plan were adojited, that I .advocate the weber, 
or rather, its more convenient sul)-multiplc, the millhocln'r. A 
milliweber is the current produced by one Daniell’s cell (strictly 
one volt), through 1,000 ohms. Currents can be reduced to this 
unit from any galvanometer. The tangent galvanometer is, 
perhaps, the simplest to use — it is that which \vc employ in 
England. Supposing for simplicity that your constafit, viz., 
one Daniell cell through 1,000 ohms (including cell and galvano- 
meter) gives 45°, then the tangent of any other reading will give 
you the current in milliwebers. Then, knowing the rcsi.stance of 
your circuit and its geographical position, you have all the data 
necc-sary to determine the elements of earth-currents. 

I will act on Mr. Mance’s suggestion, and bring the matter 
before the Society of Telegrapli Engineers with a view of 
organising a systematic mode of observation in different parts of 
the world. • W. II. Preece 

Wimbledon, March 8 


Atmospheric Pressure and Solar Heat 

May I be permitted to supplement the table given by Mr. 
Allan Broun in NATURE, vol. xix. p. 7, by the following figures 
for Calcutta. The pressure anomaly at Bombay for each year, 
as given \)y Mr, Broun, is here compared with Calcutta, and the 
table is extended down to 1877 : — 


Table Showing Difference of Mean Pres.sr e? at Calcutta as Com- 
pared with Bombay for the whole \car and the Summer 
Months^ the Sign + Indicating an Excels at Calcutta^ and 
- a Defect ; and Cluu'acter of the Rainfall in the North' 
JVest jyoz'inces and Bchar. 


1 

Year. 

— 

Year. 

SumiJiwi . 


1847 

-37 

d' S 

Excessive. 

1848 

F 7 

-13 

Defective. 

1849 

+ 14 

+ 5 

Excessive. 

1850 

-t-21 

-1 5 

Average. 

1851 

-1- 8 

-t II 

Excessive. 

1852 

-fi6 

4 iS 

9 9 

Defective. 

1853 

~I 9 


1854 

d- I 

! _ 2 

Excessive. 

185s 

- 10 

. 30 ! 

Defective. 

1856 

- 2 

- » 1 

Average. 

1857 

- 9 

• 1 

Defectii e. 

1858 

- 3 

- 9 

>> 

1859 

+ 8 

-i-2t/ 

Excessive. 

i860 

•15 

- I.> 

Defective. 

1861 

- 12 

“■ 1 

Average. 

1S62 

d 12 

+ >5 

Excessive. 

1863 1 

- 7 

^ j<) 

Defective. 

1864 

■-14 

- 27 

1 ** . 

1865 

15 

-i )3 

Excessive. 

1866 

- 10 

- 20 

Defective. 

1867 

+ .S 

d 4 

Average. 

1868 

- 6 

- J 3 

Defective. 

1869 

-i I 

+ 5 

Exccasive. 

1870 

-1 3 

d A 

ff 

1871 

-37 

~ 3 

t} 

1872 

-1 13 

A 18 

f » 

Defective. 


+ 3 ? 

- 11 

1874 

+ 5 ? 

+ 2 A 

Excessive, 

i «75 

-15 

- 2 

Average. 

1876 

- 24 

' 5 

Defective. 

1877 

-1 14 ? 

4 ; 

Pf 

1 


Since from 1847 to 1852 there arc j.i'equcnl blanks in the 
registers, sometimes exceeding ten dayn n* length, the figures are 
of somewhat doubtful value. 

It will be .seen on examination that tiie decennial period is 
nearly as distinctly marked at Calcutta a. at Bombay, though the 
minor fluctuations are more frequent, r.ad that, as Mr. Chambeis 
sui>])()scd, the amplitude of the auomal), like that of the diurnal 
and animal \ariatic)n, is greater at Calcutta, than at Bombay. 

Mr. Broun consider.‘> the discovery of ilie decennial period of 
barometric pressure to be one of great iii'portance, as forming a 
link in the chain of evidence which connects the variations of 
rainfall with those of the sun’s he.it. N an illustration of the 
w^ay ill whicli the variations of pressuie inQucnce the distribution 
of laiufall, 1 have entered a word desciipuive of the character of 
the rainfall of each year in the North-\\ cst Provinces and Behar. 
In the great majority of cases a relatively low pressure at Cal 
ciitta, especially during the summer months, April to Septembei, 
means defective rainfall over the valle> of the Ganges, which i 
watered by easterly winds from liic Ba> of Bengal, and a rela- 
tively high pressure at Calcutta means excessive rainfall. Had 
the station wdth which Calcutta is conqiared been situated seven 
or eight degrees to the north of Bombay, the rule would jirobably 
have been without exception The influence of what he calls 
the ‘^relative barometric anomalies” upon the distribution of 
rainfall in India has been pointed out by Mr. Blanford on more 
than one occasion since 186S, and the examples here given will 
illustrate and enforce this point. 

Mr. Broun’s remarks regarding the relations between the range 
of the monthly means of barometric i^ressure and that of the 
monthly mean temperature, are interesting as confirming the 
views put forward by General Strachey, as long ago as 1850, in 
an unpublished w'ork on the physical geography of the Himalaya 
and the neighbouring countries. The range of the monthly mean 
pressure at Calcutta is 0*488 inch, and that of the monthly mean 
temiDcraturc i8“*6 F. The range for one degree is therefore 
•026 inch, a figure which differs little from those for Madras, 
Bombay, and Trevandrum. S. A. Hill 

I Allahabad, December 7, 1878 
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Intt'llect in Brutes 

In answer to the objections raised by W. P. Buchan and 
Henry Muirhead to the case of rats gnawing water-pipes for 
1 [le express purpose of obtaining water, as described in my letter 
to Nature, vol. xix. p. 365, I propose to give particulars of the 
situation of the pipes 'o gnawed in two insJnnces. No. I. 
At Poplar. Pipe laid on second floor, between flooring-boards 
above and ceiling below, between joists the usual distance apart ; 
plenty of room dl round pipes to. obtain access to any part of 
the floor, also rat-holes in wood work to facilitate communication. 
As the pipe lay above the ceiling of the floor below, there was 
no necessity to attack the pipe in order to get through that 
ceiling — if that were desired. A hole could easily have been 
iiiadc at any point on either side of the pii^e. The upper floor 
was a corn loft, and it is inferred from the circumstances, that 
the rats, feeding upon this very dry food, had tapped the water- 
pipe to obtain a supply of water close at hand. No. II. On 
ifaverstock Hill. Cistern in scullery about six feet from the 
floor, pipe (lead), comes tb aice down wall, passes under floor 
of scullery to kitchen to '^■upply kitchen boiler. Pipe laid on 
the rnr/*//, between joi'-t^, rnised, of course, on bricks. Pipe 
gnawed on upper side. PI uty tjf room all round for rats to 
pass freely under all par< i of the floor, as any practical builder 
will readily understand. I'bey could have tunnelled under this 
vinch pipe from either r.l through the soft earth. Of the two 
Ijolesin the pipe one will rdmit a small pin, the other is about 
of an inch in grcatcsi diameter, and about an inch from the 
first. These are transvrrsi* perforations, the ineffectual attempts 
•ne in a longitudinal dirced m. It is of course quite possible, as in 
Mr. Buchan’s cases, that tals occasionally find gas-pipes in their 

ay and are compelled to attack them, but I do not think any of 
your readers will imagine diat his question, “Now% are they cut 

» get at the gas ? ’ needs a moment’s consideration. Possibly some 
' ij your correspondents may be atile to corroborate the following — 
\ ship’s carpenter told me that, in the old days before the u.se 
• r iron tanks on board sHip btcame general, the rats used to 
iitack the water casks, '"lUiiig the stave so thin that they could 
suck the water through the v’ood, without actually making a hole 
in it. If any one could Mibslaniiatc this it would have an im- 
portant bearing on the under consideration. 

Arthur Nicors 

I AM glad my remark fiave elicited others, for T want to hav< 
my difficulty solved, whu b I will put thus : — Why is it that no 
dog ever (to my knowledge, of course) observed a person ring a 
bell, noticed that the bel! brought the servant, and then went 
through the process of rcaroning — “ Becjiuse sucli W'as the result 
1 will ring the bell too ' This I call abstract reasoning. On 
the other hand, why is j( .it all necessary to leach the dog to 
ring the bell? foi it is n^i necessary to leach a boy. Boys do 
acquire sooner or later , ’ sfraeJ rc.a^oiiing, Init it is with them 
practically a feeble powx^ • s 1 liavc showai, and w ith rustics it 
seems, sometimes, to b< lo' dly in abeyance, as the following 
dhistralion will show'. \n eiiurtainmcnt was given to some 
hundred labourers and ih o- wives, and a Mr. Cross told them 
to spend the afternoon ii< .• field, but hoped none of them would 
be his flame. Not one ir^dcistood him, or could go through the 
simple process of rcasoi ing — “ \Vc arc not to be his name, 
his name is Cross, therefore we are not to be cross.” It is this 
mental rejleciion which sc'uns to me to be w^anting in animals ; 
thus, monkeys will warm themselves by a fire of burning sticks, 
but do not seem capable of thinking — “Because sticks burn, 
therefore, if I put more slicks on the fire I shall get more 
warmth.” I should be extremely glad to hear of any case.s of 
such purely abstract men/a/ refiiction in animals, for at present, 
there seems to me to be a hiatus here. 

George Henslow 


On the Free2ing of Lakes 

We wish to draw your all ention to a statement contained in 
an article under the above heading which appeared in Nature 
last week, p. 412. 

The author, Mr. J. Y. Buchanan, says : — 

“Most of the observations were made with one of Negretti 
ad Zambra’.s * half turn ’ deep-sea thermometers, which proved 
hiseful instrument for this species of intjuiry. It w’as necessary, 
iiowcver, to fit it with r suitable inverting contrivance, as the 
apparatus supplied for iliis purpo'^e by the makers is quite 
useless.” 


Fortunately this thermometer and apparatus has now been in 
use for some time, and its performance fully tested by persons 
whose opinion is of the highest value. We can only say that 
had Mr. Buchanan used the apparatus according to our printed 
I direction, viz., lowered the instrument to the required depth, let 
it remain a few second^, and then pulled it up as fast as practi- 
cable and without stopping, he would not have failed to have 
obtained correct results. We cannot possibly imagine how he 
could have failed ; had we not ourselves tried the inverting 
apparatus in every possible w ay, and had w e not received the 
highest testimony as to its efficiency, we would have remained 
silent, but as it is, and knowing we have invented as good an 
instrument as has ever been contrived for the pi\r]iosc, w^e cannot 
allow the statement to pass unchallenged that we have su]qflied 
a useless apparatus*. If Mr. Buchanan could not obtain satis- 
factory results with our apparatus it must only have been 
because he did not use it as we directed. 

Hy. Negretti and Zamuka 


THE MIGRATION OF BIRDS 

M ore than four years ago an article, headed as above, 
appeared in this journal (vol. x. p. 415) giving rise 
to some comments of more or less importance {tom. cll.y 
pp. 459, 520, and xi. p. 5). Since that time two very re- 
markable treatises on the subject have come forth, the 
one by Dr. Palm^n, on the routes taken by birds 
in their migrations, and the other by Dr. August 
Weissmann, dealing generally with the whole ques- 
tion.' The first, originally published in Swedish,^ was 
I translated into German soon after, and in due time 
was reviewed in these columns (vol. xv. p. 465). An 
excellent English version of the second has recently 
appeared in the ^^Contemporary Review” (February, 
1879, p. 531), and therefore my readers may be presumed 
to be acquainted with the views of both authors. It can- 
1 not be denied that each of them has to some extent en- 
larged the boundaries of our knowledge of the subject, 
and still more widely those of our speculations upon it. 

As regards Dr. Palmdn’s work, the opinion held by his 
reviewer in these columns as to the assignment of routes 
to the migratory birds of N orth-Western Europe being 
‘^purely conjectural” is one that I wholly accept. I 
should even be inclined to go further, and say that it 
might be called rash, as it is evident that no such ob- 
servations as would justify its adoption exist. Still I 
concur with the reviewer in that I would not at present 
term it entirely erroneous, though I venture to express 
my entire disbelief in the route X.” This is supposed 
by Dr. j^almdn to start from Greenland and Iceland, and 
to pass by the Fxroes to the Hebrides, when, after 
coalescing for a short distance with one or more lincD from 
the north-east, it either loses itself on the West Coast of 
Ireland, or, running down St. George’s Channel, skirts 
Sciliy and crosses to the shores of the Bay of Biscay. 
Space forbids my entering into details which would shoyr, 

I think, that this route is altogether imaginary. I will 
only say that what we know of the movements of two very 
characteristic summer visitants to Iceland, Motcicilla alba 
and Limosa CPgocephaUiy points to that conclusion, and I 
would leave it for Irish ornithological observers to prove 
whether Dr. Palmdn is right or not. 

Dr. Weissmann, happily for him, has no such com- 
punction. lie fully accepts Dr. Palmdn’s conjecture^ as 
absolute truths. Suppose, however, we assume them to 
be established— -and there seems no reason why further 
observation should not establish most of them— they 
would show in Dr. Weissmann^s opinion that the mi- 
grating birds of to-day in crossing the sea follow what 
once were ‘Hand -bridges ” {Landbrucken), that is, isth- 
muses of dry land separating seas or oceans under which 
they are now submerged. The existence of such former 
terrestrial communications between continent and con- 

.Sammlunff gemeinstandlicher wisscnschaftlichtr Vortrage. XIII. Seric 
Ht-’ft 2qi. ** Ueber das Wandern d<‘r Vogel.'* Berlin, 187&. 

® Cm Foglames flyttningsvagar. Helsingfors, 1874. 
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tincnt, at the present time revealed to us by shallow 
soundings and some mountain-peaks changed into islands, 
may be indubitable. I, at least, in regard to Europe and 
Africa do not question it, and it may be true all the world 
over. But this same hypothesis has been more or less 
hinted, if not absolutely promulgated, by Prof. Baird 
(American fournal of Science and Aris, May, 1866) and 
Capt Hutton (Trans. N. Zealand Inst., v. p. 235). So far, 
then, there is nothing novel in the Doctor’s views. 

In like manner Dr. Weissmann seems to me to have 
been anticipated by Capt. Hutton (ui supra) and by Mr. 
Wallace (Nature, vol. x. p. 459) in his explanation of 
why birds migrate at all. The only material difference 
between the last of the^c .luthors and the Doctor is that, 
while Mr. Wallace most rightly (as it seems to me) regards 
migration as originating with the bird at its breeding- 
quarters, Dr. Weissmann considers it to begin with the 
bird in its winter retreat. Perhaps this does not much 
matter, but it is as well not to put the cart before the 
horse if you want to prosper in your journey, and so long 
as lack of food be admittedly the strongest incentive to 
migration, it seems preferable to look on migration as be- 
ginning where that incentive is strongest. This, it 
scarcely needs to be said, is when, towards the close of 
summer, the supply of food grows scarce. 

However, the most important part of the whole busi- 
ness is the question how the birds find their way to the 
places whither they repair, whether for the purpose of 
breeding or for that of procuring sufficient sustenance. Dr. 
Palmdn regards it simply as a matter of “ experience,” 
and Dr. Weissmann hardly differs from him. It is 
“practice” (Urhmg\ says the latter — not indeed the 
practice acquired by the single bird, but the practice 
acquired by the whole species. This faculty ( Virtuositat) 
of finding the way has not arisen suddenly, but most 
gradually, in the course of many thousands of generations.” 
Now with all my faith in the marvellous results which 
are doubtless produced by the hereditary tran-^mission of I 
certain qualities, I think some caution is needed before 
we accept “practice ” as the true explanation of the I 
puzzle. Dr. Weissmann says that he does not see what 
more is needed than a fine power of observation and a 
keen eye to take in every thing of iiniiortance for a know- 
ledge of the way, and then a very remarkable memory for 
places by means of which all details of the long route 
shall be retained. The knowledge of direction (Orientir- 
ung) will then follow of course. Subsequently he takes 
the instance of a woodpecker being able to find the tree 
containing its nest, though surrounded by hundreds of 
similar trees, and declares that this knowledge or sense of 
direction must, in the case of birds when migrating, be 
wholly analogous. He suggests also that the height at 
which birds sometimes fly, referring apparently to a remark 
by Mr. Tennant (NA'i’URK, xiii. p. 447), would enable them 
to cross the Mediterranean, and seldom or never lose sight 
of land. 

This may be ; but migration goes on in othcf parts of 
the world, and a good explanation ought to apply else- 
where. Will Dr. Weissmann’s hold good for our Anti- 
podes? In regard to New Zealand Capt. Hutton has 
remarked (Trans. N.Z. Inst., v. p. 235) : — “ That we should 
have two cuckoos which migrate regularly to other 
countries, each more than a thousand miles distant, is a 
fact that deserves special attention, for I know of no 
parallel case in any other part of the world, the distance 
across the Mediterranean being less than half that tra- 
velled over by our summer visitors.” These two cuckoos arc 
Chrysococuyx luadiis and Eudynaniis iaiiensis, the former, 
it is supposed, making its annual journeys to and from 
Australia,* and the latter to and from the Friendly Islands 
or the Fijis, it being found in both groups, to say nothing 
of other places further off. Let us consider the case of 
the Eudynamis, Due north of New Zealand there appears 

^ ^ I sltould rather suspect to and from New Caledonia. 


to be no land until P'iji is reached, but a little to the 
westward of the direct line lies Norfolk Island and it. 
companions, and about as far to the eastward arc^ 
the Kermadecs. Of these, the most southerly i. 
450 miles froiji New Zealand, and the most northerly 
about the same distance from Pylstaart, an outlier of the 
Friendly Islands. The Endynamis starting from New 
Zealand for the northward would have nothing to supple- 
ment its inherited “sense of direction” save the land- 
marks offered to the right and left by the Kermadecs and 
Norfolk Island respectively. To see the former it would 
have to mount to the height of some twenty miles,^ and 
to again mount about as high on leaving the Kermadecs 
on its way to Pylstaart. It might be urged that the bird 
having by “ practice ” a sense of the direction in which 
it ought to go, might fly half the distance, keeping the 
land of departure in sight — though, considering the 
position of birds’ eyes, this would not be easy — and then, 
without exceeding the level of six or seven miles, it 
might behold the Kermadecs, but even this is an eleva- 
tion far beyond Dr. Weissman’s 20,000 feet. The route 
by Norfolk Island being longer, need not here be 
discussed. 

It is much to be desired that something positive were 
known as to the height at which it may be possible for 
birds to perform their passages, but on this point we havi* 
(so far as I am aware) little information. The experi- 
ments made by Mr. Glaisher on the six pigeons taken up 
in his celebrated balloon ascent, September 5, 18O2 
(“Rep. Brit. Ass.,” 1862, p. 385), unfortunately admit of 
no definite deductions. One pigeon thrown out at the 
height of three miles “ extended its wings and dropped 
as a piece of paper.” A second at four miles “flew 
vigorously round and round, apparently taking a 
dip each time.” A third between four and five miles 
“ fell downwards as a stone.” A fourth at four miles, 
in the descent, “flew in a circle,” and then alighted 
on the balloon. The two remaining pigeons were 
brought down, and one was found to bo dead ! Perhapii 
a little more “practice” or “ experience ” was wanted, 
but at any rate the results do not seem to favour the 
notion that birds can fly comfortably at those heights. 
Nor is this surprising, considering the well-known effects 
of the rarification of the air at great heights. I of course 
pretend to no special knowledge of this subject, but Mr. 
J. W. L. Glaisher, F.R.S., kindly informs me that at an 
elevation of five miles the density of the air is about 

^ of what it is on the earth’s surface, at an elevation of 
27 

seven miles about ^ , and of ten miles about ^ . I know 
4*1 7-5 

not whether experiments have been made to test the en- 
durance of a bird’s life under such a condition as the last, 
but it could of course be easily produced under an air- 
pump. It would not be so easy to test the power of 
flight under the same condition. It is only obvious that 
the power would be very greatly diminished, and I should 
be glad to learn the results of any investigation of this 
kind. Physicists and physiologists might here give 
ornithologists great help. 

But to return to the question of distance and sight. 
How comes it that the American Golden Plover (Chara- 
drills virginiens) passes regularly every year in large 
flocks over the Bermudas, 600 miles from the nearest 
point of land, and that a point whence these flocks cer- 
tainly do not take their departure. If the islands are 
“still vext’^ by stormy weather, the flocks alight and 
afford the inhabitants a good deal of sport. If the 
weather be fine, the flocks seem to continue their south- 
ward course. Nor is this plover the only regular visitant. 
The American Night-Hawk (Chordilcs popetue) is as con- 
stant in its appearance at spring and fall, and so are 

* Of course the exact hetg;ht would depend on the ele\ atioa of the land, 
concerning which 1 have no information. 
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more species of Limicolay and perhaps of other groups, 
than I can here name. Is it to be supposed that all 
these birds, some of them flying by night, make Bermuda 
by the means which Dr. Weissmann considers sufficient ? 
It his explanation is good it must be good for New 
Zealand and Bermuda, as well as for the^ Mediterranean. 
But there is yet a stronger case to be cited. The Sand- 
wich Islands, as I have learned on authority I cannot 
doubt (though I know not any mention of the fact in 
print), are yearly visited like Bermuda, but with even 
greater punctuality, by large flocks of Golden Plovers — 
whether C. virginicus or C'. fulvusy is undetermined, but 
that docs not much matter. If the birds belong to the 
first of these forms they must come from the west coast 
of America, if to the second from the east coast of Asia. 
Now there is no land between the Sandwich Islands and 
the Californian or the British-Columbian coast, but 
between them and the Aleutians, as I learn from Mr. 
Rye, there is one islet, Roca de Plata or Crespo. This, 
however, does not lie in a straight line, and is some 720 
miles north-west of the Sandwich Islands, and 1,200 
bouth-west of the Aleutians. Running generally westward 
of the Sandwich Islands is a series of islets, at distances, 
perhaps, not exceeding 150 miles, which no doubt might 
serve as guide-posts for the plovers did they but make for 
them, but the series comes to an end in about long. 178*^ 
W., and though by turning suddenly to the north-east 
from Morell Island towards Mellish Bank (300 miles), 
the Aleutians again appear as the nearest land in a 
northerly direction, the distance of 1,020 miles has to be 
covered I On the supposition that the birds are of 
Asiatic birth, and therefore come by another course, we 
find that due west of Morell Island is Ganges Isljind, but 
that is 930 miles off, and thence to reach the easternmost 
of the Japanese group is 690 miles further ! Thus, which- 
ever form of golden plover it be that visits the Sandwich 
Islands, its regular advent there needs, I think, some 
fuller explanation than that afforded by Dr. Weiss- 
mann’ s theory. 

Then again, there is another set of facts which seem 
to me irreconcilable with the theory of mere “practice” 
or ‘^experience.” It must be remembered that though 
Dr. Weissmann relies most on the inherited practice of 
the species, still he does not neglect the individiialy 
and both he and Dr. Palmdn make considerable use of 
the observation that adults, and male adults in particular, 
lead the migratory flocks. This fact, so far as I am 
aware, has only been noticed in the northward movement 
in spring, and elsewhere I have endeavoured to account 
for it (“ Encycl. Brit.,” cd. 9, iii. p. 767). In autumn it 
may be doubted whether there is anything of the kind, 
and we have in many species, the young of the year — 
birds that are but three months old, or even less, 
migrating southward with the greatest regularity un- 
accompanied by adults. This seems to happen with 
nearly all the AcJpit?rs, nearly all the Limit olcc, and 
perhaps, some others, that arc bred in arctic or sub- 
arctic districts. It happens also with our own Cuckoo 
(Cticulus canorus), and this case is still more wonderful, 
for the young Cuckoo has had no communication whatever 
with its progenitors (who have already taken their de- 
parture from our shores some weeks earlier), and its 
foster-parents with us are generally species which do not 
migrate to any great extent — the Hedge-Sparrow (^Accentor 
modularis), Titlark [A?iihus prateftsis)^ and Pied Wagtail 
(Motacilla lugubris). Yet our young Cuckoos, starting 
alone and travelling over utterly unknown country, must, 
on the whole, successfully reach their destination, or the 
breed would become extinct here.^ Dr. Weissmann may 
indeed well say of migrating birds, that the young, 

* Since I wrote this I have heard from Mr. Gittke, go well known for his 
observations on migratory birds, that young .S^rJing8 pass over Helig.dand 
during July by hundreds of thousands, “ without a single old bird accom- 
panying them," while the old birds begin to migrate at the end of September 
and continue for the next two months. 


when it cracks the shell, possesses great geographical 
talent I 

I might easily prolong this article, for thef qAs much 
more to be said on the subject, and in some d^ijls, by no 
means unimportant. Dr. Weissmann seqjf to have 
fallen into errors that I have not here nr but my 
chief object in making these remarks has hinder 

persons who have not previously thought the matter 
from taking his easy explanation of the mystery of ornitho- 
logical mysteries to be sufficient. Believing, as I once be- 
fore said, that its solution is probably simple in the extreme, 
and having a strong faith in the hereditary transmission 
and accumulation of faculties so as to become a wonder- 
working power, I yet cannot think that he has succeeded 
in making known the secret and in satisfactorily explain- 
ing how birds cross “the sacred spaces of the sea.” 

Alfred Newton 


TJ/£ DIMENSIONAL PROPERTIES OF MAT- 
TER IN THE GASEOUS STATE 

B y assuming a sufficient number of sufficiently insig- 
nificant individuals to constitute a group, it is 
possible to imagine a state of things in which as far as it 
can be observed from a certain distance, all evidence of 
individual action is entirely lost. In this way has been 
framed the molecular hypothesis or kinetic theory of gas. 
But it must be obvious to every one who has considered 
this molecular hypothesis, that the apparent uniformity in 
the actions we perceive must be the result of the distance 
(so to speak) from which these actions are observed, and 
that could we sufficiently localise (as regards time and 
space) our observation, we must perceive in all their 
varieties the individual actions of the molecules. And 
even failing this, between the actions of the individuals 
and the absolute mean action there must be local or 
parochial actions M'hich would be distinguishable at 
greater distances than the purely individual actions. 

In order that the properties of a gas may appear 
perfectly uniform in all directions and quite independent 
of the shape and volume of the space which the gas is 
constrained to occupy, the number of molecules must be 
countless, and the temporary action of each individual 
must be confined to an imperceptibly small portion of 
the space observed. If these conditions are not fulfilled 
then the properties of the gas will not be uniform, and we 
must have dimensional properties depending on the 
dimensions of the constraining surfaces. 

The idea of our being able actually to perceive such 
properties does not appear to have been entertained 
hitherto. Until fifty years ago, all the mechanical pro- 
perties of gases were regarded as quite uniform, the 
only mechanical distinction between one kind of gas and 
another being that of weight. Since that time in the 
phenomena of diffusion, and the phenomena attending 
the passage of gases through minute channels, properties 
of gases have been recognised which readily distinguish 
between one kind of gas and another, and even more than 
this, for Graham found that there was a difference in the 
relative behaviour of different gases in differing through 
porous plates of different coarseness. Still, neither Gra- 
liam nor any one else appears to have recognised evidence 
of dimensional properties. 

Neither did the development of the mathematical 
theory lead to the revelation of dimensional properties. 
Since 1864 it has been known that this theory included 
the explanation of all the uniform properties of gas. But 
in developing this theory attention appears to have been 
paid exclusively to the mean of the motions. And al- 
though Prof. Maxwell points out that there must ultimately 
be dimensional properties, he has not pursued the in- 
vestigation, so as to reveal their character. 

In 1874 a very remarkable phenomenon was brought to 
light by the experiments of Mr. Crookes— that in ex- 
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tremely rare media light bodies are apparently repelled 
by hot and attracted by cold bodies. At first this was 
not reco|?^sed as a gaseous phenomena— in fact the non- 
presence^®® gas was supposed to be essential to the 
occurren^ the highest form of the action. 

That sir^ ^^otions might result from the inequalities 
in the prei of the residual gas caused by the com- 
munication iflr heat between the objects and the gas, was 
first shown by the author in May, 1874 Roy. Soc. 

1874, P. 402). 

It was shown that when heat is passing from a surface 
to a gas whether by direct communication or by evapo- 
ration the reaction from the receding molecules causes an 
excess of pressure proportional to the heat communicated. 

The reasoning was definite so far as it went and, 
although manifestly incomplete, the conclusion arrived at, 
viz., that the phenomena resulted from the heat com- 
municated to the residual gas appears very soon to have 
been generally accepted as it was found to be verified in 
various ways. Several papers appeared in which attempts 
were made to render the explanation more complete, but 
these attempts were for the most part based on a mis- 
conception of the phenomena to be explained and w'cre 
altogether wide of the mark. 

In November of 1878 the clue to the step that was 
wanting to complete the explanation occurred to the 
author. It was then seen that although the surfaces with 
Which the phenomena occurred were of limited extent, 
no account had been taken of this fact in the attempts to 
explain the actions. Having once hit on this point the 
deduction of a complete theory of the phenomena was 
only a matter of labour. It was found that although the 
excess of pressure is proportional to the quantity of heat 
communicated, it also contains a factor which is pro- 
portional to the divergence of the lines of heat flow ; 
and hence the reciprocal of the density of tlic gab at 
which the phenomenon would occur should vary inversely 
as the size of the vanes. So that by using vanes of 
comparatively small size the phenomena’^should be obtained 
at proportionally greater densities of the gas. 

On considering how this conclusion might be experi- 
mentally tested it appeared that in order to obtain any 
results at measurable pressures the vanes would have to 
be very small indeed, too small almost to admit of 
experiment. It was while searching for some means to 
overcome this difficulty that it became apparent that if 
the vanes were fixed, then, instead of the movement of 
the vanes, we should have the gas moving past the vanes 
— a sort of inverse phenomenon— and then instead of 
small vanes small spaces might be allowed for the gas to 
pass. Thus the probable existence of phenomena of 
Thermal Transpiration \vas suggested, and it was 
obvious that the porous plug .would furnish the means of 
verifying the conclusions. This probable connection 
between the phenomena of the radiometer, which may be 
called Impulsion, and the phenomena of transpiration 
through porous plugs raised the question whether the 
same extension of the dynamical theory of ga^ which 
explained the radiometer would not include the results 
obtained by Graham not then explained. This idea was 
followed up, and a method was devised of extending the 
dynamical theory of gases so as to take into account the 
forces tangential, and normal, arising from] a varying 
condition of molecular gas. 

This theory appeared to explain fully all the results 
established by Graham as well as the then known phe- 
nomena of impulsion (the radiometer), besides definitely 
indicating the phenomena of thermal transpiration to be 
expected, as well as the effect of employing small vanes 
in the radiometer. That this step hacl been accomplished 
was intimated by the author in the following passage in a 
letter published in Nature, vol. xix. p. 220. 

N ow, however, I have arrived at a result, which, 
although somewhat unexpected and striking, will, I hope. 


be found to reconcile what has hitherto appeared to be 
anomalous in the phenomena already known, and to have 
suggested certain hitherto unexpected phenomena which 
now only await experimental verification.'^ 

This experimental investigation which was at once 
commenced, proved to be a much more serious under- 
taking than had been anticipated, and was not completed 
until the end of August, this was not so much on account 
of difficulties, although these were considerable, but be- 
cause it was found possible to do so much more than had 
been expected. 

One of the results of the iiiYC^vtigation was to show 
that a difference of pressure is maintained whenever two 
chambers of the same gas are separated by a porous plate, 
one face of which is hotter than the other. 

With a plate of meerschaum *44 inch thick, one side 
of which was something less than 212°, while the other 
side w^as about 50'’, the difference of pressure was *25 inch 
of mercury with air at the atmospheric pressure, and ’88 
of an inch with hydrogen at the same pressure. 

The existence of this thermal transpiration, al- 
though a new phenomenon, is not considered to be the 
most important result of this part of the investigation, 
for it appeared on comparing the results obtained with 
different plates, and different densities of gas, that there 
was a constant relation between the pressures for different 
plates at which proportional results were obtained. Thus 
comparing a plate of stucco with a plate of meerschaum, 
it was found that the ratios of the* difference of pressure 
to the mean pressure, was the sai ^c for both plates so long 
as the mean pressure with the loccrschaum was six times 
greater than with the stucco, and that this law held 
although the mean pressures with the meerschaum ranged 
from 30 to i'2$ inches of rncirip'y* This ratio of the 
pressures at which correspond i 11 j results were obtained, 
was the same whether the gas w -ed were hydrogen or air ; 
and for plates of different thidrr.ess, and hcncc it vas 
clearly shown to depend only (>*> the coarseness of the 
plates. 

Thus in thermal transpiration v.\ have a phenomenon 
of gaseous motion depending on a relation between the 
density of the gas and the dimensions of the space 
which it is constrained to occupy. The discovery of this 
relation between the density of the gases and the coarse- 
ness of the plates at which (orresponding results of 
thermal transpiration were obtained, suggested the possi- 
bility of obtaining a like relation for corresponding 
results when the gases were foiced through the plates 
by a difference of pressure. Graham had found that the 
relative rates at which different gases transpired through 
plates differed very considerably with the coarseness of 
the plates and no explanation Jiad been given of the 
phenomena. On trying the exjx riinents not only was it 
found that with plates of different coarseness correspond- 
ing results were obtained whenever the pressures of the 
gas have a constant ratio but it ^»^LS also found that with 
the same plates the ratio was the same as in the case of 
thermal transpiration. 

A successful attempt was then made to verify the 
conclusion that the phenomena of the radiometer might 
be obtained at higher densities by using smaller vanes. 
iJy suspending fibres of silk and spider lines the repulsive 
action of heat was rendered apparent at pressure a 
ranging up to the pressure of the atmosphere. 

I'hese results, as well as the theory from which they 
were deduced, have been fully described in a paper, an 
abstract of which was read before the Royal Society on 
the 6th inst. 

As regards transpiration and impulsion, the investiga- 
tion appears to be complete ; most, if not all, of the 
phenomena previously known have been shown to be 
such as must result from the tangential and normal 
stresses consequent on a varying condition of a mole- 
cularly constituted gas ; while the previously unsuspected 
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phenomena to which it was found that a variation in the 
condition of gas must give rise, have been found to 
exist. 

The results of the investigation lead to certain general 
conclusions which lie outside the immediate object for 
which it was undertaken ; the most important oi these 
is that gas is not a continuous plenum. 

The experimental results considered by themselves 
bring to light the dependence of a class of phenomena 
on the relations between the density of the gas and the 
dimensions of the objects, owing to the presence of 
which the phenomena occur. As long as the density of 
the gas is inversely proportional to the coarseness of the 
plates, the transpiration results correspond ; and in the 
same way, although not so fully investigated, correspond- 
ing phenomena of impulsion are obtained as long as the 
density of the gas is inversely proportional to the linear 
size of the objects exposed to its action ; in foct, the same 
correspondence is found with all the phenomena in- 
vestigated. 

We may examine this result in various ways, but in 
whichever way we look at it, it can have but one meaning. 
If in a gas we had to do with a continuous plenum, such 
that any portion must possess the same properties as the 
whole, we should only find the same properties, however 
small might be the quantity of gas operated upon. Hence, 
in the fact that we find properties of a gas depending on 
the size of the space in which it is inclosed, and on the 
quantity of gas inclosed in this space, we have proof 
that gas is not continuous, or, in other words, that gas 
possesses a dimensional structure. 

In virtue of their depending on this dimensional 
structure, and having afforded a proof thereof, it is 
proposed to call the general properties of a gas on which 
the phenomena of transpiration and impulsion depend, 
the Dimensional Properties of Gas. 

Although the results of the dimensional properties of 
gas are so minute that it has required our utmost powers 
to detect them, it does not follow that the actions which 
they reveal arc of philosophical importance only ; the 
actions only become considerable within extremely small 
spaces, but then the work of construction in the animal 
and vegetable worlds, and the work of destruction in the 
mineral world, are carried on within such spaces. The 
varying action of the sun must be to can've alternate 
inspiration and expiration, promoting continual change 
of air within the interstices of the soil as well as within 
the tissue of plants. What may be the effect of such 
changes we do not know, but the changes go on ; and we 
rnay fairly assume that, in the processes of nature, the 
dimensional properties of gases play no unimportant 
part, OsnoKNK Rkynoi.ds 


OUR ASTRONOMICAL COLUMN 


The Binary Star a Centauri.— Dr. Doberck, with 
the aid of measures made during the last few years has 
calculated elements of a Centauri, which, though given as 
only provisional, will doubtless approach nearer to the 
true ones than any previously published. They are as 
follows 


Passage of the peri-astre 

Node 

Angle between node and peri 

Inclination 

Excentricity 

Seon-axis major 

Period of revolution 


■a^tr 


1875*12 
25° 32' 

45'^ 5 S' 

79* 24' 

0*5332 

i8"45 

88*536 years. 


Comparing this orbit with weighted means derived from 
Mr. Gill’s measures at Ascension in 1877, following 
differences are shown 


1877*614 ... Po.dtion + 2*32 ... Distance - o' 23 

1877*858 ... „ -0*39 ... „ +0*05 


For 1879*5 the elements give position, distance, 

3" *47; and for 1880*5, position, 185^*2; distance, $"*30 ; 
the smaller star will be due south of the larger one at the 
beginning of 1880, distant 4"*37. The above value for the 
semi-axis major, taking the annual parallax of a Centauri, 
a mean between the values of Maclear and Moesta, indi- 
cates that the mean distance between the component stars 
is rather greater that the mean distance of Uranus from 
the sun. Frequent measures of a Centauri during the 
next few years are much to be desired. 

A New Variable Star in Sagittarius.— The fol- 
lowing case appears a singular one, if the star is not 
variable to a considerable extent ; — On April 28, 1783, 
D’Agelet observed a star which he estimated of 4*5m., 
and which is No. 4,627 in Gould’s Catalogue. It does 
not occur in Piazzi or Lalande, nor in Bode, but it is 
found on Harding’s Atlas as 6m. It is wanting in the 
IJranometries of Argelander and Heis, but the former 
observed it three times in his Zones. In Z. 218, July 2, 
1849, it is rated 5m. ; in Z. 225, on July 13, only 7m. ; 
and in Z. 391, June 30, 1851, it is 5 ‘dm. The mean posi- 
tion for 1S50 from Argelander’s observations is in R.A. 
lyh. 59111. 6 57s., N. P.D. 107'’ 10' 9"*9, orreducingto 1880 
in R.A. i8h. om. 51 ‘is., N.P.D. 107'’ 10' 10". It is diffi- 
cult to account for such an object having escaped the 
notice of other observers, except upon the supposition of 
variability ; perhaps, like some other variables, it is only 
conspicuous for a short time. The star follows 6 Sagit- 
tarii 6m. 26s., in i'*4 greater N.P.D. It is proper to state 
here that Mr. J. E. Gore, in his Southern Stellar 
Objects,” p. 104, has a reference to this star amongst 
stars possibly variable, but the observations of D’Agelet 
and Argelander do not appear to have been known to 
him. 

New Mindr Planet. — No. 193 was discovered by M, 
Coggia at Marseilles on March i, not far from the place 
of No. 192, detected at Pola by Herr Palisa, in the 
previous month. 

Intra-Mercurial Bodies.— In a letter addressed to 
M. Mouchez, communicated to the Academy of Sciences 
at Paris on March 3, Padre Ferrari, Director of the 
observatory of the Collcgio Romano, mentions that, 
having had occasion to institute researches respecting the 
observation of a rapidly-moving spot upon the sun’s disk 
by De Cuppis on October 2, 1839, the instance of Prof. 
Oppolzer, he had met with particulars of a similar ob- 
servation by De Vico in 1837. Reference is made to this 
observation in Memoria intorno ad alcune osservazioni 
faltc alia Specola del Collegio Romano, 1838,” p. 15, but 
the year only is there mentioned. De Cuppis, a friend 
and frequently co-operator of De Vico’s has, however, 
preserved the date in the journal TI Album for 1838, July 
7, where the observation is thus described ; “ In una 
osservazione del 12 luglio, 1837 parve al sullodato astro- 
nomo (De Vico) del Collegio romano veder rinnovato il 
fenomeno, in una piccolissima macchia perfettamenta 
rotonda e senza traccia della cosi detta penombra, la quale 
nei breve spazio di 6 ore trascorse buona parte del disco 
solare.” 

This observation does not occur in Haase’s Collection, 
nor is there here more than a reference to the observation 
of Decuppis, which is thus given in a note by Arago at 
the sitting of the French Academy on December 16, 
1839 : — ‘‘ M. Decuppis annonce que le 2 Octobre, en con- 
tinuant des observations qu’il faisait sur les taches du 
soleil, il a vu une tachc noire, parfaitement ronde et h 
contours nettement terminds, qui s’avanc^ait sur le disque 
de I’astre dTm mouvement propre rapide, de mani^re *i 
ce t[u’clle a dii en traverser le diam^tre dans environ six 
heures. M. Decuppis pense que les apparences qu’ il a 
observ6es nc peuvent s’expliquer qu’en admettant I’exist- 
ence d’une nouvclle plan^te.” 

There are other observations upon record in January 
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and July which might apply to the object seen by De 
Vico, assuming it to have been an intra-Mercurial planet. 
Leverrier did not attempt to discuss these observations, 
confining his attention to those made about the equinoxes, 
clearly belonging to a different body. 


GEOGRAPHICAL NOTES 

Some of our contemporaries have been a little pre- 
mature in appointing the Earl of Northbrook to the 
presidency of the Royal Geographical Society, for at 
the time when the announcement was first made his lord- 
ship was not even a fellow of the Society. The fact, we 
believe, is that Lord Northbrook has expressed his 
willin^ess to accept his nomination by the Council, but 
there is no likelihood of any election taking place till the 
anniversary meeting on May 26th. 

At the meeting of the Geographical Society on Monday 
evening Dr. James Stewart, of the Livingstonia Mission, 
East Africa, read a paper on the Second Circumnaviga- 
tion of Lake Nyassa.” The voyage was undertaken in the 
little steamer Ilala in the latter part of 1877. It was 
found that Lake Nyassa has hitherto been laid down on 
our maps too far to the east, and that its position ought 
to be shifted at the north end as much as thirty miles to 
the westward. Dr. James Stewart was also fortunate in 
discovering two hai hours such as w’crc needed for the 
safe navigation of the lake ; the one Rombashi inlet or 
river on the northern coast, and the other the Kambwe 
lagoon a little to the south of it on the west coast. Mr. 
James Stevenson afterwards gave a few particulars 
respecting the explorations now being carried on by Dr. 
Laws and Mr. James Stewart, of the Bengal Civil Service, 
in the country on the western side of Lake Nyassa. 

The Abbd Debaize, the leader of the French expedi- 
tion to Central Africa, sends to M. Richard Cortambert a 
letter, rejoicing at the success of his expedition so far. 
He writes from Taboro, in Unyamwezi, and states that 
hitherto he has been completely successful ; there have 
been no desertions, little expenditure, and no misfortunes 
of any kind. This good fortune he ascribes to his own 
excellent health, to his firm discipline, and his personal 
superintendence of all arrangemc*nts. lie has a very 
poor opinion of Miramboa, and thinks the English are 
striving hard to become masters m Central Africa ; 
indeed he hints that “anne-vaiion” is not far off. At 
Mpwapwa, where the sole white population are an English 
“reverend, a mason, and a carpenter,” there are already 
four stone houses, nhilc there are English stations in 
Ukcrewe, Uganda, and at Ujiji. 

The Daily Ne 7 C>s Lisbon correspondent stales that the 
Portuguese Minister of Marine has informed the Cortes 
that he has received a Iclcgiam staling that the Portu- 
guese African explorer Pinto, who was s-cjiarated from 
his companions at Bihc, lias succeeded in traversing 
Africa from west to cast, having reached the Transvaal. 

France and the United Stales will soon establish a 
comparison of the longitude of Paris and Washington by 
cable. As is known, these operations lead to a deter- 
mination of the velocity of propagation of electric waves. 
Commander Penier and M. Loewy have recently pub- 
lished a volume giving the details of the comparison 
between Paris, Marseilles, and Algiers. 

Mr. Stanford has just published a very fine stereo- 
graphical map of Zululand, with portions of the adjoining 
territories. On the bases of what observations there are 
as to the physical conformation of the country, together 
with the pretty fair notions we have of the courses of the 
rivers, a good general notion is conveyed of the character 
of the surface and its various levels. The map conveys, 
moreover, a great amount of information in a clear and 
^striking manner, that will be extremely useful to those 


who wish to understand the history and bearings of the 
Zulu difficulty. 

Under the title of "Le Maroc’^ the current number 
of the Tour du Monde contains the commencement of a 
translation of Edmondo de Amicis* account of his 
experiences in Morocco in 1875. The present instalment 
deals with Tangier, and is accompanied by several illus- 
trations. 

We understand that Prof. Geikie, of Edinburgh, will 
probably deliver a lecture on Geographical Evolution 
before the Royal Geographical Society on Monday, 
March 24. 

The Emperor of Austria has presented Captain von 
Oestreicher with the medal for letters and arts (Uteris ct 
artibus) in recognition of his recent highly interesting 
geographical work, Aus femem Usten und Westen.” 

During last year the following journeys were made by 
Russian explorers in Central Asia : — Generals Stolyetoft 
and Razgonoff were accompanied during their mission to 
Kaboul by several topographers and explorers ; M. 
Oshanin has made explorations in Karategin and 
Hissar ; M. Mats($eff in Badakshan and Eastern Afghan- 
istan ; M. Groddkoff in Western Afghanistan and Herat; 
M. Bykoff has explored the Amu darya River from 
Kobadian to Khiva ; M. Yavarsky has traversed for the 
fourth time the region between Tashkend and Kaboul ; 
M. Mayeff has visited for the second time the hilly track 
between Karshi, Keliff (on Amu darya), Kobadian, and 
Hissar ; and, finally, the steamer Samarkand has navi- 
gated the Amu, from Petro-Alcxandrovsk to Khodja- 
Sale. 

Under the title of Socidte de Gdographie de I’F.st, 
there has bcen_ founded at Nancy a new geographical 
society. 

A STUDY IN LOCOMOTION^ 

I F the interest of a scientific expositor ought to bo 
measured by the importance of the subject, 1 shall 
be applauded for my choice. In fact, there are few 
questions which touch more closely the very existence of 
man than that of animated motors — those docile helps 
whose power or speed he uses at his pleasure, which 
enjoy to some extent his intimacy, and accompany him 
in his labours and his pleasures. The species of animal 
whose co-operation we borrow are numerous, and vary 
according to latitude and climate. But whether we 
employ the horse, the ass, the camel, or the reindeer, 
the, same problem is always presented: to get from the 
animal as much work as possible, sparing him, as far as 
w'e can, fatigue and suforing. This identity of stand- 
point will much simplify my task, as it will enable me to 
confine the study of animated motors to a single species ; 
I have chosen the horse as the most interesting type. 
Even with this restriction the subject is still very vast, 
as all know who are occupied with the different questions 
connected therewith. In studying the force of traction 
of the horse, and the best methods of utilising it, we 
encounter all the problems connected with teams and 
the construction of vehicles. But on a subject which 
has engaged the attention of humanity for thousands of 
years, it seems difficult to find anything new to say. 

If in the employment of the horse we consider its speed 
and the means of increasing it, the subject does not 
appear less exhausted. Since the chariot races, of which 
Greek and Roman antiquity were passionately fond, to 
our modern horse-races, men hare never ceased to pursue 
with a lively interest the problem of rapid locomotion. 
What tests and comparisons have not been made to dis- 
cover what race has most speed, what other most bottom, 

* ‘*MDteurs anlm^ ; Experiences de Physiologic grnphique.** jLectuie 
by Prof. Marey at the Paris meeting of the Fren^ Association, August 29 
1878. 
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what crossings, what training give reason to expect still 
more speed ? 

Lastly, as to what is called the exterior of the horse, 
and his varied paces, specialists have for long devoted 
themselves to this department. The horseman is trained 
to distinguish between these different paces, to correct by 
the education of the horse those whicn sefem to him de- 
fective, to fix by habit those which give to his mount more 
pleasant reactions or a much greater stability. The artist, 
in attempting to represent the horse, seeks to transfer his 
attitudes more and more faithfully, to express better and 
better the force, the suppleness, and the grace of his 
motions. 

These questions, so complicated, I wish to bring before 
you by a new method, and I hope to show you that the 
/graphic method makes light of difficulties which seem in- 
surmountable, discerns what escapes the most attentive 
observation ; finally, it expresses clearly to the eyes, and 
engraves upon the memory the most complicated notions. 
The graphic method was almost unknown twenty-five 
years ago ; to-day it is wide-spread. Thus, in almost all 
countries, recourse is had to the employment of graphic 
curves as the best mode of expression to represent clearly 
the movement of administrative, industrial and com- 
mercial statistics. In all observatories apparatus known 
as registering or recordings trace on paper the curves of 
variation of the thermometer, the barometer, rain, wind, 
and even atmospheric electricity. Physiology utilises 
still more largely recording apparatus ; but 1 shall only 
require to show you a very small number of these instru- 
ments, those which serve to record forces, rates of speed, 
or to note the rhythms and the relations of succession of 
very complicated movements. 

I. Of the Force of Traction of the Horsey and the best 
Means of Utilising //.—When a carriage is badly con- 
btructed and badly yoked the traveller is jolted, the road 
is injured, the horse is fatigued more than is necessary, 
and IS often wounded by parts of the harness. Science 
and industry have long sought to discover these incon- 
veniences, to find out their causes in order to get rid of 
them. But it is only in our own time that great progress 
has been made in this respect. When we complain of 
being jolted in a humble cab, we ought to go back in 
thought to the time when people knew nothing of the 
hanging of carriages. No roughness of the road then 
escaped the traveller. A Roman emperor mounted on 
his triumphant chariot was, in the midst of his glory, as 
ill at ease as the peasant in his cart. Except some im- 
provements, such as the use of softer cushions, things 
went on thus till the invention of steel springs such as 
are now employed, for the leather braces of old-fashioned 
carriages still left much to desire. 

Does this mean that the present mode of suspending 
carriages by four and even eight springs is the final step 
of progress t Certainly not. Our pre*.ent springs dimi- 
nish the force of jolts, transform a sudden shock into a 
long vibration; but the perfect spring ought always to 
maintain a constant elastic force, to allow wheels and 
axles all the vibrations which the ground demands of 
them, without allowing any of these shocks to reach the 
carriage itself. The search for this ideal spring has 
engaged the attention of one of our most eminent 
engineers. M . Marcel Deprez has found happy solutions 
to the problem of perfect suspension ; he will, doubtless 
soon apply these in practice. 

A good suspension also saves the carriage by suppress- 
ing the shocks which put it out of order and destroy it in 
a short time. Finally, suspension saves the wheel itself. 
On this subject let me reczill a remarkable experiment of 
General Morin. On a high road, in good condition, he 
drove a diligence with four horses at the trot, and laden 
with ballast instead of passengers. The springs of 
the vehicle were raised so that the body rested on the 
axles. After the diligence had passed and repassed a ; 


certain number of times, it was found that the road on 
which it was running was notably deteriorated. The 
springs of the carriage were replaced and the same move- 
ments were repeated on another part of the road ; the 
marked deterioration was no' longer produced. It is thus 
clearly proved that a good suspension is favourable to a 
good condition of the roads. 

But with non-suspended vehicles, in order thus to 
shock the passengers, disjoint the carriage, and abuse the 
road, force is necessary. It is the horse which must 
supply this ; so that, independently of the useful work 
which we demand of them, the animal supplies still other 
work which gives rise to a multitude of shocks, and has 
only injurious effects. The employment of suspending 
springs has rendered the double service of suppressing 
injurious vibrations and of collecting into a useful form 
all the work which they represent. 

Is this all ? Do there not remain, even with the best 
carriages, other vibrations and other shocks which must 
be pursued and destroyed in order to render more perfect 
the conditions of traction ? You have all experienced, at 
the moment of the sudden start of a carriage, and even 
at each stroke of the whip on a living horse, horizontal 
shocks which sometimes throw you to the bottom of the 
carriage. In a less degree, shocks of the same kind arc 
produced at each instant of traction, for the speed of the 
horse is far from being uniform, and the traces are sub- 
jected to alternate tension and slackness. Here are 
veritable shocks which use up part of the work of the 
horse in giving only hurtful effects which bruise and 
contuse the breast of the animal, injuring his muscles, 
and, in spite of the padding of the collar, sometimes 
wounding him. To prove the disadvantages of this kind 
of shocks, some experiments are necessary. I have 
borrowed one from Poncelet ; it is easily made, and any 
one may repeat it. I attach a weight of 5 kilos to the 
extremity of a small string ; taking hold of the free ex- 
tremity of this, if I gently raise the weight, you sec that 
the cord resists the weight of 5 kilos and holds it sus- 
pended. But if I attempt to raise the same weight more 
rapidly, I bruise my finger-i, the cord breaks, and the 
weight has not budged. The effort whicli I have made 
has been greater than the preceding, since it has ex- 
ceeded the resistance of the cord ; but the duration of 
this effort has been too short, and the inertia of the 
weight not being overcome, all my exertion has been 
expended in injurious wor e. If, instead of an inexten- 
sible cord, I had attached to the weight a cord a little 
extensible, the sudden effort of elevation which I made 
would have been transformed into an action more pro- 
longed, and the weight would have been raised without 
breaking the cord and bruising my fingers. To render 
the phenomenon more easy of comprehension, I shall 
make a new experiment under conditions a little different. 

You see on a vertical support (Fig. i) a sort of balance- 
beam, which bears on one of it-> arms a weight of 100 
grammes, on the other a weight of 10 grammes sus- 
pended at the end of a cord one metre long. Between 
these two unequal weights the beam is maintained by a 
spring-catch, which prevents it from falling to the side of 
the heavier weight, but which, on the other hand, 
permits the beam to incline in the opposite direction, if 
we bring to bear on the end of the cord an effort greater 
than the weight of 100 grammes. But, by letting the 
smaller weight fall from a sufficient height, at the moment 
when this reaches the end of its course, it will stretch the 
cord which holds it, and will develop what is called a vis 
viva^ capable of raising the weight of 100 grammes to a 
certain height ; but this elevation will only take place on 
condition that the application of this force does not give 
rise to a shock. If the cord which sustains the weight of 
100 grammes is inextensible, and if that which bears the 
weight of 10 grammes is the same, at the moment of the 
fall of the latter, you will hear a snap ; a shock agitates 
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the whole apparatus, but the weight of loo grammes is 
not raised. 

Now suspend this \^'eight of loo grammes to an india- 
rubber cord or an elastic spring, and repeat the experi- 
ment, You see each time that the weight falls that the 
Too-gramme weight is raised to a certain extent. But 
this elevation is effected under peculiar conditions. At 
the moment when the weight falls and the cord is 
stretched, the balance inclines, stretching the clastic 
spring, but the mass of loo grammes does not yet move ; it 
IS .only when this spring is stretched that the mass, 
obedient to the prolonged action of this elastic spring, 



Fig. 1. — Apparatus to show that .i s"/ >a clirecilv applic*! f ■> the displace- 

ment of a mass is lost in .1 sHolIc, while the same f irce transmitted by an 
clastic medium iii.iy perform w'ork. 

begins to move and rises, representing a certain amount 
of work accomplished. 

Thus, the suppression of shock in traction, economises a 
certain part of the moving labour ; it is ///r;/ advantageous 
to give to the traces of a carriage a certain elasticity. 
One of the most simple methods consists in interposing 
between the trace and the carriage an clastic medium. 
Here are some of these clastic pieces, which 1 call t rat to? c 
One of the patterns has been made by M. 'Fatin ; it is 
composed of a spring >\hich is compressed b> traction 
and deadens the shock. The other is formed of a similar 
spring placed in the very inside of the carriage-trace. 

If you wish to be convinced of the advantage of this 
mode of traction, >oke ) ourself to a hand-bairo v by 



Fig. a. — ^Iracing of the djnamog aph for a >(.hicle drawn by .'i Imrsc. 


means of a rigid leather strap, such as you see used in 
the streets of Paris or London, where too often man is 
employed to drag burdens. ’When you have well noted 
the painful shocks which this mode of traction transmits 
to the shoulders, place between the strap and the barrow 
the elastic tractor and repeat the experiment. After that 
no doubt is possible j the shoulders are no longer bruised 
by the shaking of the pavement, and a comfort is expe- 
rienced which will evidently be experienced in the same 
degree by a horse placed in conditions of clastic traction. 

To obviate suffering to men and animals is unfortu- 
nately not a motive sufficient to induce everybody to 
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modify the old system of harnessing. To certain minds 
known 3 .S positi 7 >e, it is necessary to prove that elastic 
traction has economical advantages, and that a horse 
thus harnessed is able to draw heavier loads. This fact, 
which results from the experiments which you have seen, 
requires, to be rigorously proved, the aid of the graphic 
method. It isreo the genius of Poncelet that we owe the 
record of work expended by different motors. 

Everybody knows what a dynamometer is, viz., a spring 
w'hich, yielding to tractions exerted upon it, is deformed 
in proportion to the efforts developed. Let us adapt to a 
spring of this kind a pencil which touches a strip of 
paper, and let us so arrange things that the movements 
of the wheel of a carriage shall impress upon the paper 
a motion of translation. While the effort of traction of 
the horse will communicate to the spring movements 
more or less extended, the progress of the carriage will 



Fk, 3 — Tracing of the dynamograph for a vehicle drawn with an clastic 
intermediary. 


draw out the paper, and from these combined movement^ 
will result a curve (Fig. 2), which can be resolved into a 
.series of ordinates or vertical lines in juxtaposition, ex- 
pressing by their unequal heights the series of efforts 
resulting from each element of the road traversed. The 
sum of these elementary efforts, otherwise the surface of 
jtaper limited in height by the flexures of the curve, will 
be the measure of the work expended. If we record in 
a comparative manner the work done by the same vehicle 
harnc^sed uith rigid traces or supplied with elastic trac- 
tors, see ( Figs. 3 and 4) that the arm of the curve is 
greater, tliat is, that there has been more work expended, 
wdiilc rigid traces have been used. In the most favour- 
able cases that 1 have met with, the economy of work by 
clastic traction has been 26 per cent. 

But, it nmv be objected, the recording dynamometer 
itself constitutes an elastic intermediary which suppresses 



f K,. 4 — Tr.icing of the dynamograph for a hand-barrow drawn by a rigid 
trace. 


the shocks. But it is not the ordinary dynamometer 
which J have used in my experiments, but a special 
dynamometer which undergoes under the strongest 
tions only an almost insignificant elongation. This 
elongation, amplified by certain organs and transmitted 
to a distance by a lever fitted with a pen, is recorded in 
the form of a wavy curve in conditions referred to above. 
To sum up, in the employment of animated motors for 
the drawing of burdens, to find out wherever they produce 
shocks and vibrations, and to absorb them in elastic 
springs which restores to useful work a force that seemed 
only to destroy vehicles, tear up the roads, cause the 
animals to suffer— such is the direction in w'hich much 
progress has been realised, and much more may still be 
realised. 

2. Of ihe Speedy of Animated Motors , — I shall per- 
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haps astonish many of you by saying that the speed of a 
vehicle is one of the things most imperfectly known. It 
is generally ^lieved to be sufficiently expressed by stating 
how much way has been made and how much time has 
been occupied for that. I have come, you may say, from 
the Pont de Sevres to the Madeleine in J minutes ; the 


road is well mile-stoned, I possess a good watch ; what 
greater precision do you require? Assuredly you have 
measured accurately the space traversed and the time 
employed, but that constitutes only the expression of a 
mean speed resulting from a series of variable speeds, of 
accelerations, of retardations, and sometimes of stoppages 
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Tig. s —Graphic of tht progress of trains upon a railway, after Ibry's method —When we place the figure before u«5 we read from the left, on the 
axis of the ordinates, the senes of sUtKms, that is, the divisions to be run ovei tht distance between the st.itifms on the paper is proportional to the 
kilometric distances whith separate them In the horizontal direction, that is, on the axis of the abscissae, are counted the divisions of time in hours, 
themselves subdivided into spaces of ten minutes each. The breadth «f the table is such that the twenty four h mrs of the day are represented on it, 
commencing at 6 am, and ending next day at the same hour. If we wish t > express that a tram is on a certain point of the line at a certain hour, we 
shall point out its position on the table, opposite the station or any pant of the line which it t)ccupics and on the properly chosen division of time. A 
single point of the table satisfies tliese conditions. At successive mstints the tram will occupy points on the tabic always different, the series of these 
points will give rise to a line which will be descending and oblique from left to right for trams coming from P.iris, while it will be ascending and oblique m 
the same direction ft r trains going to Paris The line which corresponds to each of the trains expresses the h«)urs of departure and amv.il, the relative and 
absolute r.ites of the trams, tlie instant of passing each of the stations, and the duration of stopp.igcs. In fact, if we consider any particular train, we 
see that a tram starts from the station at Pans at tz a m , if we f »Uow thi‘ tram m its progress, wt find that it has seven stoppages (dunng which it is 
not displaced iii space, but only in time) These stoppages are translated by the lionzontal direction of the line, opposite the station where they take 
place, the length of this horizontal line measures the duration of the stoppages Ihe line of the tram, followed to the end, shows that the arrival 
lakes place at 6 p m hut, if we rtekon the distance on the axis of the ordmites, we see that 512 kilometres have been traversed m eleven hours ten 
minutes, stoppages included, which gives a mean rate of about 46 kilometres per hour. 


where time is quite unknown. A rigorous measurement 
of rates supposes the road traversed by the vehicle at each 
instant ; in other words, the position which it occupies 
upon the road. It is thus that physicists have determined 
the accelerated motion of the fall of bodies— Galileo and 
Atwood, by means of successive measurements, Poncelet 
and Morin by means of that admirable apparatus which 
traces by a single stroke the curve of a movement. 

This machine is now too well known to need descrip- 
tion ; however, I shall make it work before you in order 
to interpret its language and to show how a graphic 
curve translates all the phases of a movement. The 
parabolic curve traced expresses for each of its points the 
position in which the body is found at each of the 
instants of its fall ; it thus supplies the most complete 
information on the nature of the movement. But if, 
knowing only the space run over and the time employed, 
we join the two extreme points of departure and arrival by 
a straight line, that line, which will express the mean rate 
of the fall, will not correspond to any of the rates which 
the body has successively possessed. 

The expression of movement by a curve has been put 
into practice. An engineer named Ibry has devised a 
method of representing graphically the progress of trains 
upon a railway. This mode of representation, incom- 
parably more explicit than the tables of figures of our 
railway indicators^ has not yet got into the hands of the 
public ; and this is to be regretted, for it gives a genuine 


interest to a journey, as you may sec by inspectipn of one 
of these graphics. 



Fig 6 — Odograpb, reduced to one-third of its diameter. 

The table which you see (Fig. 5) is prepared by 
engineers according to the regulation progress of trains 
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a progress supposed uniform ; we see, in fact, that the 
line> of progress are all straight, joining to each other 
the two points which express the place and time of de- 
parture, the place and time of arrival. It does not then 
take into account the real movement of the train, which 
is accelerated or retarded under a great number of influ- 
ences. The problem which we seek to solve, that of a 
graphic expression of the real rate of a vehicle, supposes 
that the carriage itself traces the curve of the roads tra- 
versed, in function of time. By means of the apparatus 
which 1 present to you, and which I call Odograph (Fig. 
6), a waggon or any kind of carriage traces the curve of its 
morement with all its variations. 

This apparatus, based on the same principle as the 
Poncelet and Morin machine, is composed of a tracing 
style which moves parallel to the generatrix of a revolv- 
ing cylinder covered with paper. The movement of the 
style follows all the phases of that of the carriage, but 


on a very reduced scale, in order that the tracing of a 
distance of several myriametres may be contained in the 
dimensions of a sheet of paper. As to the movement oi 
the cylinder, it is uniform, and commanded by clockwork 
placed in the interior. In order that the movement of 
the style may b^ proportional to that of the vehicle, 
things have been so arranged that each turn of the wheel 
causes the style to advance by a small quantity, always 
the same. But as a turn of the wheel always corresponds 
to the same distance accomplished, the faster the vehicle 
travels the more turns will the wheel make in a given 
time, and the more movements of progression will the 
style undergo. This solidarity between the movements 
of the wheel and those of the style is obtained by means 
of a small excentric placed on the vane. At each turn 
there is produced a puff of air, which, by a transiiitting 
tube, causes a tooth of a wheel of the apparatus to 
escape, and the style to advance by a small quantity. 



l iij 7.— Tracing# of the Odograph. a, rapid coach with •v^ippagp ; b, slow coach, c , gas meter, frequency of turns of the ^\hccl , v, curve of the 

turns of a clock wheel-work with 


•Similar effects may be obtained by means of electro- 
magnetic apparatus. Thus the swifter the vehicle goes 
the more rapidly will the line traced ascend ; the com- 
parative slope of various elements of the tracing will 
’express the variations of rate, as seen in Fig. 7. • 

If we wish to learn the absolute value of time and dis- 
tance, it is sufficient to know that each minute corre- 
sponds to a millimetre counted horizontally on the paper, 
and that each kilometre corresponds to a certain number 
of millimetres traversed by the style in the vertical direc- 
tion. The course of the style, which corresponds to a 
kilometre, ought to be experimentally determined for 
each vehicle, for the perimeter of wheels is not always 
the same. But it is clear that, if from each kilometre- 
stone to another we obtain five millimetres, for example, 
for the course of the style, this length will always be 
found to be traversed each kilometre by the same vehicle. 
Our apparatus is then a measurer of aistances, and dis- 
penses with the necessity of attending to the existence 
of kilometre-stones ; it enables the distance traversed on 


any road whatever to be estimitcd, ani even when there 
is no baaten track Thus in a journey of discovery we 
may measure the distance traversed by a cart. To 
remain in the conditions of ordinary life, have we not 
sometimes, in the country, a choice of two or three roads 
to go from one place to another ? To know which is the 
shortest, we appeal to the watch, as if the least duration 
of a walk corresponded to the least distance. The odo- 
graph will give in this respect very precise information. 

There is again a great number of questions which we 
ask daily without being able to solve them. Does such 
a draught horse go quicker than such another? Docs this 
trot better to-day than yesterday? By increasing the 
ration of oats do we increase speed ? Compare the slope 
of two curves of rates, and you will have the reply to all 
these questions without being obliged to make special 
experiments on a measured road, watch in hand. 

It is not only to the speed of vehicles that the register- 
ing apparatus applies; it traces, though with less pre- 
cision, the rate of progress of men and animals. We 
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slip into our boots a bellows sole, which is connected by 
a tube with a portable odograph. Each pace impresses 
on the style a small movement, as does each turn of 
the wheel of a carriage ; and if the paces be absolutely 
equal, we may m^sure with certainty the distances tra- 
velled. In walking on level wound wt take steps of 
astonishing regularity ; but if the ground rises, the step 
gains in length ; in descents, on the contrary, the steps 
are shortened. There may result from this slight errors 
in the distances traversed. Notwithstanding this, the 
employment of this apparatus will effect a great progress; 
it may be substituted with many advantages for the 
pedometer, which gives, at the end of a certain time, 
only the paces accomplished, without taking count of the 
stoppages or the changes of rate. 

In short, when we make an experiment on a measured 
road, if there are produced variations in the length of the 
tracing represented by a kilometre, we conclude there- 
from variations in the length of the pace. Such varia- 
tions are observed under the influence of the slope of the 
country, the nature of the soil, the boots we wear, the 
rate of walking, or the weight carried. These studies in 
applied physiology have, I believe, a great practical im- 
portance, and numerous applications to the march of 
troops in a campaign. 

{To be continued.') 


WILLIAM KINGDOM CLIFFORD 

TT was with feelings of the deepest regret that we last 
week recorded the sad loss the scientific w orld and 
the country at large had sustained by the death, at 
the early age of thirty-three, of one of the deepest 
thinkers and most brilliant writers this century has 
seen. W. K. Clifford was the eldest son of the late Mr. 
William Clifford, J.P., of Exeter, and was born on May 4, 
1845. Receiving his earlier education at the school of 
Mr. Templeton of that city, he proceeded to King’s Col- 
lege, London. Here he at once gave evidence of his 
great powers by obtaining in his first year, 1861, 
the Junior Mathematical and Junior Classical Scholar- 
ships, as well as the Divinity prize. In the two succeed- 
ing years he gained the Classical and Mathematical 
Scholarships of the year, and in addition to the Inglis 
Scholarship for English language an extra prize for 
the English essay. Even at this time, whilst pursuing 
with such success so many branches of study, he sought 
a more genial occupation for his active mind in constantly 
reading in the college library the higher mathematical 
works to which he could obtain access, and towards the 
end of his school life, as also during his time as an under- 
graduate at Cambridge, he took great delight in solving 
and propounding problems in the Educational limes. 
While still in his eighteenth year the Analogues of 
Pascal’s Theorem ” was written, and constitutes the first 
of his papers recorded in the Royal .Society Catalogue. 
Passing from his school life, we find him entered at 
Trinity College, Cambridge, securing a Foundation 
Scholarship, college prizes in each academic year, and 
the English Declamation prize. Early in his career at 
the University he read such portions of the Tripos sub- 
jects as possessed any interest for him, and soon turned 
his attention to the study of the original writings of 
Sylvester, Cayley, Salmon, and some of the great Con- 
tinental masters. In vain did his private tutor, the Rev. 
Percival F rost, who always had the highest admiration for 
him, and was anxious that he should attain his proper 
place in the Mathematical Tripos, urge him to devote 
a little more attention to examination subjects 5 his mind 
could tolerate no such restraint; nothing but the fresh 
and original thoughts of the greatest mathematical 
writers could satisfy his wants 

His neglect of the examination subjects was such that 


it is said he only once wrote out a paper of bookwork 
questions, and that under the impression that he was 
solving problems ; many also, well qualified to judge, were 
agreeably surprised when he obtained the position of 
second Wrangler in the Mathematical Tripos of 1867, 
while his success in obtaining the second Smith’s prize 
was doubtless anticipated from the wider scope for his 
talents afforded by that examination. During this period 
the course of his future work is clearly seen ; divinity and 
classics, at one time so ardently studied, are laid aside, and 
the writings of the great philosophers divide his attention 
with the study of higher geometry. One of his longest 
and most fully worked out papers, " Analytical Metrics,’* 
published subsequently in the Quarterly Journal of 
Mathematics y was written at this time, 1864. 

Of the circle of intimate friends Clifford formed at this 
time, nothing need here be said ; two or three have gone 
before him, the remainder have watched with the deepest 
interest and pleasure his widening reputation and growing 
influence, and are now left with a blank no one can fill, 
and all bear in affectionate remembrance his ready sym- 
pathy, delicate sense of humour, and sweetness of disposi- 
tion. His success in the Trinity Declamation prize, and his 
popularity in the debates at the Cambridge Union Society, 
showed him to be a speaker of no common order, but it 
was not until he delivered his first Friday evening lecture 
at the Royal Institution of London, the year after he took 
his degree, and subsequently at the Sunday Lecture 
Society, that crowded audiences bore testimony to his 
extraordinary power of lucid exposition. The Royal In- 
stitution lecture, “ On some of the Conditions of Mental 
Development,” delivered March 6, 1867, was the first 
time he addressed a large public audience, which included 
many of the leading thinkers of the time, and from that 
day he took a recognised position amongst them. A 
short extract from this lecture reflects the habit of his 
mind on leaving the University, and indicates plainly 
that the course of study pursued while an undergraduate, 
probably by many thought misguided, was, in reality, the 
expression of a deep inward conviction. .Speaking of the 
mind, he says, still less must it tremble before the con- 
ventionalism of one age, when its mission may be to 
form the whole life of the age succeeding. No amount of 
erudition, or technical skill, or critical power, can absolve 
the mind from the necessity of creating, if it would grow. 
.... I'he first condition of mental development, then, 
is that the attitude of the mind should be creative, rather 
than acquisitive ; ” and again, It is quite possible for 
conventional rules of action, and conventional habits of 
thought to get such power that progress is impossible.” 
Two other Friday evening lectures were given later by 
Clifford, on Theories of the Physical Forces,” Feb. 18, 
1870; and on “ Babbage’s Calculating Machines,” May 
24, 1872 ; in the latter case no pains were spared by him 
to thoroughly master all the mechanical details of those 
intricate machines, and for years afterwards he would 
occasionally discuss schemes for the completion of the 
analytical engine. In public lecturing his greatest success 
was probably the evening lecture at the meeting of the 
British Association at Brighton, August, 1872, ** On the 
Aims and Instruments of Scientific Thought.” Through- 
out this lecture the key-note of so much of Clifford’s most 
powerful writing can readily be detected, as may be 
shown by a short extract : — “ If you will allow me to 
define a reasonable question as one which is asked in 
terms of ideas justified by previous experience, without 
itself contradicting that experience, then we may say as 
the result of our investigation, that to every reasonable 
question there is an intelligible answer, which either we 
or posterity may know. . . . By scientific thought we 
mean the application of past experience t o new circum- 
stances, by means of an observed order of events. . . . 
Remember then that it (scientific thought) is the guide of 
action ; that the truth which it arrives at is not that which 
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we can ideally contemplate without error, but that which 
we may act upon without fear ; and you cannot fail to see 
that scientific thought is not an accompaniment or condi- 
tion of human progress, but human progress itself.” 

Several lectures delivered at St. George’s Hall for the 
Sunday Lecture Society, such as those on “ Ether,” 
Atoms/’ the Sun’s Place in the Universe,” were all 
characterised by his extraordinary power of explaining 
some of the most difficult physical conceptions to a 
popular audience, and were invariably listened to with 
the ^eatest attention and pleasure. In his numerous 
contributions Xoih^ Fortnightly, Contemporary, Nine- 
teenth Century Reviews, his outspoken earnestness of 
purpose plainly showed the conscientious conviction of 
the writer, and riveted the attention of his readers even 
where they failed to convince. As many years secretary 
and afterwards a vice-president of the Mathematical and 
Physical Section of the British Association, he read 
many short original papers on mathematical subjects at 
the meetings, but it is to be regretted that no record of 
most of these remains. In the last few months of his 
active work, Clifford published the first part of a text- 
book he had long contemplated, entitled the Elements 
of Dynamic.” Bursting the bonds of the old method of 
treatment of the subject by the cumbrous rectangular 
coordinates, which had been so uncongenial to him in his 
college days, he draws the student lightly and softly into 
the toils of quaternions, thus almost imperceptibly intro- 
ducing this simple and powerful method of analysis ; sad 
it is indeed that his failing health did not allow him to 
complete this work which would have long remained as a 
valuable record of his method of teaching. Soon after 
taking his degree he was elected to a fellowship at Trinity 
College, and filled the post of assistant-tutor until his 
election to the chair of Applied Mathematics and Me- 
chanics at University College, London, in August, 1871, 
which he held until his death. He was elected a Fellow 
of the Royal Society, June, 1874. 

A critical examination of the value of his mathe- 
matical labours cannot be attempted ; few', indeed, could 
do justice to them; but it is to be hoped that it [may 
not long remain undone. All that can be said in con- 
cluding this brief sketch of his short and brilliant life I 
is to give expression to the regret so widely felt that it 
was so prematurely cut off. He was — some of his friends 
may think unfortunately — most generally known for his 
philosophical and polemical writings. That his fame will 
rest on no such narrow basis, the following list of papers 
from the Royal Society Catalogue abundantly testifies ; — 

1. '^Analogues of Pascal’s Theorem ” (January, 1863), 
Quart. Journ. Math., vi. 1863, p. 216. 

2. ^‘Jacobians and Polar Messenger Math., 

ii. 1864, p. 229. 

3. “Analytical Metrics,” August 30, 1864, Quart. Journ. 
Math., vii. 1866, p. 54; viii. 1867, pp. 16, 119. 

4. the Principal Axes of a Rigid Body,” Mes- 
senger Math., iv. 1868, p. 78. 

5. “On the Theory of Distance,” Brit. Assoc. Report, 
1869, p. 9. 

6. “ On the General Theory of Anharmonics,” Lond. 
Math. Soc., ii. 1869, p. 3. 

7. “On a Generalisation of the Theory of Polars” 
(1868), Lond. Math. Soc., ii. 1869, p. 116. 

8. “On some of the Conditions of Mental Develop- 
ment” (1868), Roy. Inst., v 1869, P- 

9. ^'On Syzygetic Relations among the Powers of 
Linear Quantics” (1869), Lond. Math. Soc., iii. 1869-71, 
p. 9. 

10. “On a Case of Evaporation in the Order of a 
Resultant” (1870), Lond. Math. Soc., iii. p. 80. 

11. “On a Cononical Form of Spherical Harmonics,” 
Brit. Assoc. Report, 1871, p. 10. 

12. “Synthetic Proof of Miquel’s Theorem,” Mes- 
senger Math., V. 1871, p. 124. 


13. “On a Theorem Relating to Polyhedra Analogous 
to Mr. Cotterill’s Theorem on Plane Polygons” (1072), 
Lond. Math, Soc., iv. 1871, p. 178, 

14. “ Geometry on an Ellipsoid ” (1872), Lond. Math. 
Soc., iv. 1871, p, 215. 

15. “Preliminary Sketch of Biquaternions,” Lond. 
Math. Soc., iv. 1873, p. 381. 

16. “On Mr. Spottiswoode’ s Contact Problems,” Roy. 
Soc. Proc., xxi. 1873, p. 425. 

17. “ Graphic Representation of the Harmonic Com- 
ponents of a Periodic Motion” (1873), Messenger Math., 
iii. 1874, P. 153. 


DAVID PAGE 

F ew names have been more familiar to general readers 
in geology than that of this practised writer. Born 
in Fife, his early years were spent in literary work of an 
unambitious kind. Among other occupations he edited 
for a time a newspaper in his native county. There used 
to be a story told of his having temporarily edited also 
the opposition paper during its editor’s absence, and 
having carried on a most lively warfare in the rival pages. 
Whether well-founded or not, the story shows the estima- 
tion in which he w^as held as a facile writer. He after- 
wards entered into the employment of Messrs. W. and R. 
Chambers, and for some years took an active part in the 
preparation of their comprehensive scries of educational 
publications. It was while in this capacity that he wrote 
his first introductory text-book of geology— a little volume 
which had a large sale and proved singularly useful in 
diffusing an elementary knowledge of the science. It was 
also during Page’s connection with the Messrs. Chambers 
that the celebrated “Vestiges of the Natural History of 
the Creation ” appeared anonymously. Looking back upon 
this now half-forgotten and superseded volume, it is hardly 
credible that it should have excited such keen feeling and 
passionate controversy. Having been the production of 
more pens than one, it was never formally owned by an> 
one of its several authors. Robert Chambers was always 
credited with the lion’s share of it, but there can be 
little doubt that he had powerful assistance from Page. 

Quitting the service of Messrs. Chambers, Mr. Page 
embarked on a career of successful authorship. He re- 
wrote his “ Introductory Text- Book of Geology,” and 
I prepared an Advanced Text-Book on the same 
science. He likewise published manuals on Physical 
Geography, and from time to time issued various popular 
works on geological subjects. These were always well 
written. He had little original power as an observer, 
though some of his work, particularly among the crus- 
taceans and fishes of the Upper Silurian and Lower Old 
Red Sandstones, shows considerable acumen, and raises a 
surprise that he should not have done more in that d% 
partment. His great merit — and it is one which pro- 
fessed students in science, immersed in their own original 
inquiries, are apt to overlook and undervalue — was that 
he had the power of seizing on the leading features of 
scientific progress and discovery, and presenting them 
clearly and vividly before non-scientific readers. He has 
done good service in widening the circle of sympathy 
with research, Jand for this chiefly he deserves to be 
gratefully remembered by geologists. On the establish- 
ment of the Newcastle College of Physical Science, in 
connection with Durham University, he was chosen to 
lecture on geology. He had already, however, had pre- 
monitions of the paralytic affection which has at l^t 
proved fatal. He was eventually relieved of the duties 
of practically instructing his students in the field, this 
part of the work of the college being undertaken by Mr. 
Lebour. His failing health has for several years pre- 
vented him from appearing at the meetings of the British 
Association and elsewhere, as was his wont. He has at 
last been removed from among us in his sixty-fifth year* 
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NOTES 

FiFTY-THRhK Candidates for the Fellowship are “up” at the 
Royal Society. 

The sum proposed in the Civil Service Estimates to be spent 
on the main fabric of the new Natural llistory^fuseum at South 
Kensington during the next financial year is 47,476/., being the 
balance of a sum of 409,466/., the “revise e.stimate” of the 
total cost of the erection of the building. It is also proposed to 
.sj)cnd 20,000/, on “internal fittings.” From the reply lately 
gi\cn in the House of Commons to Lord Arthur Russell, it 
seems that the Botanical and Mineralogical Departments will 
be transferred into the new building before the close of the year. 

At a meeting on March 7 at Cambridge of the general com- 
mittee of the Darwin Memorial Fund, to decide whether the 
memorial should assume the form of a bust or a picture, and to 
select either the sculptor or painter willing to execute such 
memorial, it was stated that the funds promised amounted to 
over 400/., which sum would be suflicient to procure either a 
bust or a picture. After some discussion it was resolved by a 
large majority that the memorial should take the form of a 
picture, and Mr. W. M. Richmond was selected as the artist to 
execute the same. 

We are informed that the committee appointed to receive 
.subscriptions for pu senting a bust of Mr. Wm. SpottLwoodc, 
IMx.S., to the Royal Institution, as a testimonial of his valuable 
services as its treasurer and secretary successively, have engaged 
Mr. Richard Belt as the sculptor. 

Since I’arhament reassembled the linest examjde of practical 
telegraphy that has probably ever been witne.sscd has been going 
on between l.ondon and Ireland. Two neu s w ires have been 
Morlvcd simultaneously and continuously beh>cen London, 
Dublin, Cork, Belfast, and l.ondonderry at the unprecedented 
speed of 130 words i)cr minute. The Post Office authorities 
have recently been making very great improvements in their fast 
s])ced apjiaratus. The forthcoming International Conference 
and the succe-..s of the American quadrujdcx system arc probably 
.stirring them iij) to maintain their pre-eminence in this field. 
England cannot run .second to any nation in telegraphy. 

We arc greatly disapp<}inled and much surjiriscd to learn that 
the application of the Scottish Meteorological Society for assist- 
ance to establish an ob.servatory on Ben Nevis has been rejected 
both by the Meteorological Council, wdth its yearly 15,000/, 
and the Government Grant Committee, >\ith its 5,000/, TJic 
former had other matters to attend to, the latter handed the 
application over to the Council of the Royal Society, labelled 
“highly commendable.” Wc have recently shown our readers 
with what heartiness and cosmopolitanism such nationally bene- 
ficial undertakings are managed in France ; yet in this disgrace- 
fully wealthy country, with 15,000/. a year expressly devoted to 
meteorology, a plan of promoting meteorological research that 
W'ould lead to results of the highest consequence must collapse 
for want of a paltry 500/. to start it. It would be a shame if so 
really national an enterprise were to depend entirely on private 
subscription. 

Mr. Moncure Conway proposes to hold a “Memorial 
Service” on the laic Prof. W. K. Clifford at South Place 
Chapel, Finsbury, on Sunday morning next. After the service, 
Mr. Conway w ill deliver a discourse, taking Prof. Clifford for 
hi.s subject. 

It is stated that the Botanical Exchange Club will have to Ijc 
dissolved after the next distribution, in consequence of the diffi- 
culty of finding any one wdth the requisite critical knov> ledge of 
British plants and the leisure to enable him to perform the duties 
of curator. The club has been of great service in furnishing a 


medium of intercommunication between British botanists ; and 
the annual reports of the curator have frequently been essay.s of 
considerable value. It i.s greatly to be lamented that one result 
of the increasing attention paid by botanists to the physiological 
side of the s-cience should be the discontinuance of so useful an 
institution. 

At the annual meeting of the Geological Society, the 
Wollaston gold medal was awarded to Prof. Bernard Studer, 
“the father of Swiss geology ; ” the Murchison medal to Prof 
M‘Coy, of Melbourne ; the Lyell medal to Prof. E. Hebert, of 
Paris : the Bigsly medal to Prof. E. D. Cope, of 1 Philadelphia ; 
the balance of the Wollaston Donation Fund to Mr. Samuel 
Allport ; the proceeds of the Murchison Geological l"und to Mr. 
J. W. Kirkby ; a moiety of the balance of the proceeds of the 
LyeU Fund to Prof. Alleync Nicholson, and the other moiety to 
Dr. Henry Woodward, F.R.S. 

I']' is stated that Capt. Sir George Nare.s, K.C.B., has been 
appointed to be the chief of the Harbour and Marine Department 
of the Board of Trade, in succession to Rear-Admiral Bedford. 
Sir G. Narcs is now in command of Her Majesty’s ship Alert ^ 
which is on a scientific cruise in the Straits of Magellan. Ca])t. 
J. K. L. P. Maclear has been appointed to the Alert, 

A committee has been organised to obtain subscriptions for 
erecting a statue to Nicephore Niepce, the inventor of photo- 
graphy. A circular has been published and will be sent to all 
scientific societies over the world. 

The movement for the propagation of electric lighting in Paris 
has not abated. A new i)aper entitled La Lumih'c ilectriquc 
will be started in a few days under the editorship of M. de Parville. 
M. Regnier, the inventoi* of a lamp working by contact will begin 
experiments at Brcgiiet s workshop. M. Ducretet is bu.sy iih his 
new lamp with a floating positive-carbon in mercury, and the Alli- 
ance Company will try Werdermann’s on a large scale. The gas 
company and Jablochkoff are preparing to illuminate the space.s 
uhich have been alio '.ted to them. Although the scientific 
question may be considered settled except under improved elec- 
trical conditions the Paris electricians arc sanguine that the final 
verdict will not be given against the electric light. 

The experiments with the electric light recently made in the 
reading-room of the British Museum have satisfied the trustee.^ 
of its applicability for the purposes of the room as far as the 
amount and distribution of light are concerned, although the full 
number of lami)s was not employed. On three occasions the 
light was turned un at dusk, in order to enable readers to 
continue their studies without interruption for another hour. As 
far as could be ascertained they were enabled to work by it 
without difficulty, even at the tables wliere the light was weakest. 
The cxperiment.s are discontinued for tlie present, but a further 
trial of the light wdll probably be made some months hence, 
with tlje view to utilise it on dark days, and for extending the 
hours for using the reading-room in llie W'inter. 

The Report by the Regius Keeper of the Edinburgh Botanic 
Garden for 1878 complains of the want of accommodation in 
various ways, and of the insufficiency of the present grant. 
These complaints are not now made for the first time, and wc 
trust they wall meet w itli speedy attention in the proper quarter. 

Recent explorations of the lake-dwellings of the Lake of 
Geneva prove that they W'cre destroyed by fire during a .spring, 
w^hen the w^aters of the lake stood at the ‘•ame le^'eI as now. A 
layer of charcoal from the burnt dwellings is to be found along 
the w hole coast, bcncatli a layer of sand and gravel. 

Remains of lake dwelling*’ of the highest scientific interest 
have been discovered by members of the Donaueschingen. His- 
torical Society under the guidance of Dr. B. Spuren, The 
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dwellings are situated in the so-called Pfohrener Ried, near 
Donaueschingen. Numerous objects have been brought to light, 
such as remains of textures, and implements dating from the 
stone, bronze, and iron ages. 

In the present year the eighteen centuries will be complete, 
which have elapsed since Pompeii, Herculaneum, and some 
neighbouring cities were destroyed by a rain of ashes and torrents 
of lava from Mount Vesuvius. The directors of the excavations 
at Pompeii intend to commemorate the event in a scientific 
manner in November next, and have issued invitations to the 
most eminent Italian archieologists to participate in the cele- 
bration. 

During the night of January 7-8, an earthquake was felt 
at Alaghir, Caucasus j it consisted of five shocks which 
had a direction from north to south. An earthquake visited 
Laibach on February 12. Two severe shocks were felt 
at 2,42 p.M. within about three or four seconds. The phe- 
nomenon was observed in the whole of Camiola and Lower 
Styria, also in some part of Cariiithia and at Trieste. The 
direction of the undulations was from south to north, and they 
were preceded by loud subterranean noise ; their duration was 
about five seconds. It is remarkable that this earthquake was 
observed in Southern Austria on the same day, as one of the 
Teplitz sources ceased to flow. On February 14, at 2.45 p.m., 
more shocks were observed at Laibach and Krainburg, but they 
were extremely weak. Subterranean shocks were also felt at 
Riva on the Lake of Garda on February 14, as well as at Bischof- 
slaak in Camiola on February 16. 

A REMARKABLE phenomenon is reported from Ncufchatel. 
On February 10 the I.ake of Neufchatel suddenly assumed a 
motion like the sea with its tides only with the difference that 
the rise and fall of the water succeeded each other in much 
shorter intervals. The phenomenon began at noon and lasted 
until 2 P.M. Boys who were j)Iaying on the shore were so 
suddenly surprised by tlic rising lake that they n cre up to their 
knees in water before they had time to e.scape. In the evening 
thunderstorm, which also visited Berne at | 

Roman antiquities have been recently discovered in the open 
space in front of the Votive Church at Vienna, The space is in 
course of transformation into a public garden. Among the I 
objects found are some rare coins, toga clasps, urns, as u cll as 1 
the remains of tombs and of a bath. | 

In the basin of the Teplitz Stadtbad, the recent .stoppage of 1 
which has caused so much ahrm in the charming Austiian 
watering-place, Roman coins and antiquities have liccn found. 
On one of the coins a female bust is represented u ith the circum- 
scription “Sabina Augusta” (wife of the Kmperor Hadrian, 
A.D. 117-138). The source must therefore have been u ell known , 
to the Romans, and it is quite possible that even before the ye.ar [ 
762, when it is first mentioned in Bohemian hi.story, it may have | 
temporarily ceased to flow. Beddes the Roman coins, Bohemian 
and German coins (up to the year 1740) were discovered. 

The CA/na Overland Trade Report mentions that a scheme is I 
about to be carried out for establishing a woollen manufactory 1 
at Lancliovv-fu, in North-Western China. Though Kunsuh, the 
province of which it is the capital, i-. not populous, the locality 
has been chosen on account of raw material being plentiful in 
the neighbourhood. Machinery is said to have been already 
shipped from Europe, and two German gentlemen have been 
engaged to superintend the preliminary operations and to start 
the enterprise. 

At the last meeting of the St. Petersburg Society of Russian 
Naturalists, M. Grimm made a very interesting communication 
on the crustaceans of the Caspian Sea. The crustacean fauna of 


that sea has some likeness with the faunas of Lakes Baikal and 
Titikaki, especially as to the richness of both in amphipods, 
and as to the nearly total want of decapods. But the likeness 
is closer with the faunas of the European lakes, as well as with 
the faunas of the Black Sea, and yet more, with j the Arctic 
Ocean and Lake Aral. Altogether, the study of the Caspian 
crustaceans proves that at a recent epoch the Caspian Sea was 
in connection with these lakes and seas, and that the connection 
of the Caspian with the Arctic Ocean and Lake Aral 
continued until a more recent period than the connection with 
the Black Sea. 

At the same meeting Prof. . Bogdanoff proposed to the 
Society to undertake the publication of a work comprising all 
trustworthy data about the ornithology of the northern parts of 
Russia in Europe. The proposal met with great approval, 
and a commission consisting of MM. Bogdanoff, Polyakoff, 
Plcske, and Kepj'ven, was appointed for the preparation of the 
said work. 

At the last meeting of the Paris Geographical Society, a 
communication was read by M. Sconzac, a French officer, 
belonging to the Chinese •■ervice on the origin and propagation 
of the Russian plague. The lecturer contended that this epi- 
demic originated in the province of Yiinan, and was carried 1 >> 
travellers via Mesopotamia. The lecture w ill be published in 
e.xtenso in the Society’s Bulletin, 

A VERY satisfactory report was presented at the recent aunu.d 
I meeting of the Royal Microscopical Society, which has now been 
I in existence forty years. The members number 437, and the 
funds are in a flourishing state. 

VoL. VII., part I, of the Proceedings of the Yorkshire Geolog) 
cal and Polytechnic Society contains a number of importani 
papers on local geology, and one or two of more general 
interest. 

In the just is.siied number of the Proceedings of the Geologist'-* 
Association is the continuation of Mr. W. IT. Huddleston'- 
valuable paper on the Yorkshire oolile.s, while Prof. Bonne ^ 
contributes some interesting observations on the igneous rocks ol 
Arthur’ s^Seat. 

M. Ferry, the new h'rench Minister of Public Instruction, h;i ^ 
visited the Sorbonne, the School of Medicine, and other build- 
ings devoted to science, for the purpose of deciding what repaii -- 
must be done immediately. 

The Swiss Pakvontological Society has just publi.shed the 
fifth volume of its . Ibhandlttngen^ which contains several valu- 
able papers. Prof. Rutimeyer gives the conclusion of his mos'. 
interesting researches into the deer of the tertiary period. Prof. 
1 ’. de Loriol continues his researches into the Swiss fossil crinoid*^, 
and gives the conclusion of a very valuable monogra])h on th*: 
fossils of the Baden formation, a subdivision of the recent Jura 
f irmation. Dr. Wiedenheim publishes for the first time a com- 
plete description of the Labyrintodon rnlimeyeri, discovered in 
18O4 sandstone of Rieben, at Basel, and M. J. Bachmann 
describes the fossil eggs from the neighbourhood of Imcemc. 
Twenty-five fine coloured plates illustrate the papers. The 
Society was founded in 1874, with statutes and aims much like.’ 
tho c of the British PaltContological Societ)% especially for the 
study of Swiss pakuontology ; and the five volumes already 
publi.shed by the Society contain a great diversity of very 
valuable papers by Professors Riitimeycr, in Basel, De Loriol, 
in Geneva, and Renevier, in Lau’anne. 

The Swiss meteorological stations have adopted a .sy-tem of 
weather warnings. All the territory of Switzerland will be 
divided for that purpose into eight regions, each of which will 
have its central station. The information on the state of weather 
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in Europe, received at these stations, will be grajdiically re- 
l)resented on maps, and these maps w ill be exhibited betw’een 
four and five P.M. at a central point of the town, under glass, 
for public use. Besides there will be given a prognostic of 
w cather for the following day ; and tliis inforiuation w'ill be sent 
Ij each commune and person who will pay monthly the sum of 
15 francs. This sy.stem is already introduced in Zurich and 
Jterne, and the prognostics are correct in eight cases out of ten. 

A\'e have received from Mr. Downing, of Whisbin Street, a 
neat little cabinet of twenty specimens of roclcj-, fossils and 
minerals to illustrate Geikie’s Geolo^' Primer, Considering the 
number and quality of the si^ecimens, and their suitability for 
llie purpose, the cabinet is a w'onder of cheapne -s, and ought to 
have a w ide sale. 

In view of the apparently insurmountable diflficulties which 
attend the completion of the New National Opera House on the 
Victoria Embankment, the Globe understands that all the agents- 
general for the different colonies have entered into negotiations 
for the purpose of securing this site for the proposed Colonial 
Museum. 

I.M'ERLSTING correspondence has appeared in the British 
Guiana AVjv?/ GazeUi\ w’C learn from the Colonies and Indian rela- 
tive to the qualities assigned to the fruit of the paj)au-tree. It 
has been recently asserted, in an article in the Pharniaceuiical 
yournalf “that the most interesting property attributed to it is 
the power of its juice to render bad flesh tender.” Mr. Monro, 
of Georgetov^n, furnishes certain facts which he says are com- 
monly known to the natives of British Guiana relative to this 
fruit. A horse tied near one of these trees rapidly lo.ses health, 
and a stud hor.se becomes u.seless. Any prcs.sure on the body of 
the animal leaves an inelastic indentation. The sap of the tree wdll 
soften sled, and before the process of tempering was known in 
the C’olony, the blacksmiths used to drive their brittle chi''el.N and 
plane vices into the wood, leaving them there for a day c r two ; 
and tough meat wrapped in the leaf for only a few minutes 
becomes tender, and the same thing happens if it be .«^uspended 
against the tree itself. The seed of the ripe fruit is an excellent 
vermifuge, and children have a great partiality for it. 

In a recent paper in the complementary 

of the theory of dew, M. Jamin points out that moi^t surfaces 
are subject to two superposed causes of cooling, one radiation 
(like dry substances), the other evaporation. The cUtference 
between the two actions is that the former persists at every tern- 
perature, while the latter, at first con.siderable, decreases and 
becomes nil when .saturation is reached (it does not produce dew, 
but contributes to prepare and accelerate it, for it renders the 
air both moistcr and colder). The quantity of heat borrowed 
from the air by evaporation Ls very considerable : i gramme of 
evaporated whaler lowers about one degree the temperature of 
2,553 grammes of air (or nearly tw'o square metres’ volume)^ 
Thu.s is explained how moist bodies, like plants, especially 
herbaceous, are cooled much more quickly than dry bodic'-’. 
The dew forms on them more quickly ; once it has commenced 
it continues by the sole cflcct of radiation. In driving rapidly 
down from a plateau into a valley one is often struck with the 
sudden cold. This c^dd is probably the effect of more rapid 
evaporation from the herbs, aquatic plants, and all moist surfaces 
of the valley. Other facts illustrate the double effect of radia- 
tion and evaporation, the danger of plants in early spring 
after being moistened by a shower, and the well-known mode of 
manufacture of ice in Bengal. The role of dew is that of 
moderating and sometimes arresting the nocturnal cooling, and 
preserving plants from the early frost. 

An interesting lecture on certain enigmatical phenomena of 
astronomy has been recently delivered by M. Honzeau before 


the Belgian Academy of Sciences, of which he is president. 
The points he takes up are, the apparent enlargement of heavenly 
bodies near the horizon (not adequately explained by a weakening 
of the rays, or interposition of terrestrial objects) ; the supposed 
satellite of Venus, observed seven times in 1 19 years, by eminent 
astronomers, but quite unobserved during the 1 14 years since ; 
the phenomena connected with Biela’s comet ; the effects of the 
earth encountering a comet (may such a thing occur? has it 
occurred ?) ; and the zodiacal light. The lecture appears in the 
Academy’s Bulletin (No. 12 of 1878). 

We have on our table the following books: — “Text-Book 
of the Steam Engine,” T. M. Goodeve (Crosby, Lockwood, and 
Co.) ; “ The Aborigines of Victoria,” 2 vols., R. Brough Smith 
(Triibncr) ; “ Report of the British Association for the Advance- 
ment of Science, 1878,” Dublin (Murray) ; “The Circle and 
Straight Line,” John Harris (Wertheimer, Lea, and Co.) ; 
“Moore’s Columbarium,” reprinted by W. B. Tegetmcier 
{Field Office) ; “ Practical Treatise on the Manufacture of 
Sulphuric Acid,” A. G. and C. G. Lock (Sampson Low and 
Co.); “Atlas of Histology,” Part i., E. Klein and E. N. 
Smith (Smith, Elder, and Co.) ; “Geologische Uebersichtskartc 
des T:rolisch-Venetianischen Hochlandcs zwischen Etsch und 
Piave,” 6 Maps, Dr. Edmund Mojsisovics, (Vienna : A. 
Holden); “Die Dolomit-Riffe, von Sudtirol und Venetien,” 
Heft i. to vi., E. V. Mojrisovics (Vienna : Alf. Holden) ; 
“Meteorological Observations made at the Adelaide Observa- 
tory, years 1876 and 1877,” Ch. Todd; “Journey through 
Kliorassan,” 2 vols. Col. C. M. M*Gregor (Allen and Co.); 
“Lakes and Mountains of Africa,” J. F. Elton (Murray); 
“On the Annelida Chmtopoda of the Virginian Coast,” H. E. 
Webster; ” Fecondation des Fleurs,” E, and G. Gevaert (G. 
Mayolez), 

The additions to the Zoological Society’s Gardens during the 
past week include three Japanese Deer {Cervus sika) from Japan» 
presented by the \'i.scount Powerscourt, F.Z.S. ; a Syrian Bear 
{Vrsus syriacus) from West Asia, presented by Dr. J. Huntley; 
a Green Monkey {Cercopithecus callitrichus) from West Africa, 
presented by Miss E. A. B. Payton ; a Pig- tailed Monkey 
{Macacus nernestrinus) from Java, presented by Mrs. J. E. 
Fenton ; a Coati {Nasua nasica)^ an Acoueby {Dasyprocta 
acouchy) from Briti-^h Guiana, two Mountain Finches {P'tingilla 
viontifringilhi)^ British Isles, purchased. 


SCIENCE IN RUSSIA 

take from the just issued Annual Report of the St. 
Petersburg Academy of Sciences for 1878, the following 
information as to the work done by the Academy daring the 
year in the mathematical and physical sciences. 

Prof. Cheby.sheff has continued his researches inlo the proper- 
ties of parallelograms which consist of three elements, and are 
symmetrical with respect to one axis, these researches already 
having led him to important results ; among them we notice his 
general formula for determining what are the simplest combined 
systems which, w'hen set in motion, give a straight line. 

Prof. Minding has published two papers, one of which is an 
important addition lo his former researches on curves. 

The Pulkova Observatory has published the ninth volume of 
its Memoirs, which contains the micrometrical measurements of 
double stars by Prof. O. Struve, during forty consecutive years. 
The value of these very numerous and precise measurements is 
much increased by the circumstance that they were made during 
.so long a period by the same person, with the same instruments, 
and on the same methods ; the comparison of M. Struve’.s observa- 
tions w’ith those of .several known astronomers affords a means 
of reducing all of them to one sy.stem. 

The transit of Mercury was observed at Pulkova with fourteen 
telescopes. It is worthy of notice that the observations proved 
that Mercury does not have such a dense atmosphere as that 
discovered around Venus. 

The interesting researches of the Ute Prof. Asten into the 
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lotion of the comet of Encke were already well prized by all 
len of science. Tlic Memoirs of the Academy contain this year 
new work by Trof. Asten, on all the appearances of that 
Dmet from 1819 to 1875. M. Asten has published also new 
phemerides of the comet for this year, and their precision was 
Iready proved by the numerous observations made in the southern 
emisphere. Unhappily he could not see this brilliant confirma- 
ion of his researches, death having taken him from the ranks of 
len of science. 

Prof. Bredikhine was engaged in very interesting researches 
ito the tails of comets, and he established that there are three 
uite different kinds of tails, according to the different relations 
etween the attractive and the dispersive force of the s un, which 
Lst is modified by the different properties of the particles of 
^hich the tail is formed. Spectral analysis vill probably 
onfirm this hypothesis. 

As to spectral analysis in its application to heavenly bodies, 
lie report states that it is not based, as yet, on sufficiently 
lositive data, and that to elaborate these data with the accuracy 
sual to other astronomical observations, is the special aim of the 
slro -physical department of the Pulkova Observatory. Thus 
d. Uasselberg has published two works, one of which reduces 
he observations of Kirchhoff to vave-length-^, and the other 
.cals with a precise description of the spectra of absorption of 
^Oa, and bromine. The same author has recently ]iroved that 
he displacement of spectral lines does not depend upon the 
tensity of the gas. 

Observations on the variations of luminosity of stars were 
mrsued by M. Lindemann, who has added 42 other stars to 
he 2^ variable stars, included in the catalogue of ISl. Sjolerup. 
L*rof. Savitch has made ob'Crvations on oppositions of planets 
md on the transit of Mercury. He has also read at the Academy 
i paper on corrections on the pendulum of Rep^-old. Finally, 
ve notice the observations of M. Njuren on earthquakes,^ as 
loticed by vibration of the sensitive levels of astronomical 
nstruments. 

In physical science the report begins w'ith the work of the 
[Central Physical Observatory at St. Petersburg. The Director 
>f the Observatory, Prof. Wild, has a memoir on the deterinina- 
ion of the real temperature of the air by a thermometer, and on 
he precautions to be taken for avoiding various secondary influ- 
mces on the instrument, especially those of radiation. Thermo- 
neters which allow the determination of the temperature of the 
lir with a precision of one-tenth of degree, have already been 
ntroduced into Russian meteorological stations. Besides, Prof. 
Wild has proposed very satisfactory improvements in the siphon 
barometer which allow easily the transportation of the barometer 
dismounted, without changing its error, and thus afford a means 
for comparing with great accuracy the normal barometers of 
different stations. After having given, during the iireceding 
years, special attention to terrestrial magnetism, the Central 
I’hysical Observatory has occupied ilselt with atmospheiic 
pressure, and Capt. RykatchefF has puldished a jiaper on the 
diurnal changes of barometrical pressure, based on the observa- 
tions of eleven Russian and tuenty four foreign stations. Ihe 
theory for explaining the diurnal changes of jiressure, proposed 
by M. Rykatcheff, seems to l)c more probable than that of Dove, 
usually accepted until now. Among other meteorological 
paper.s, published by the Academy, there arc worthy of^ notice 
those by Prof. Lenz, on the Galvanic Resistance of Solutions of 
Salts of Xalium, Natrium, and Ammonium ; by Capt. Kykat- 
cheff, on Winds on the Baltic ; by M, Doraiidt, on Amemo- 
racters ; by M. llcllmann, on the Comparison of the Normal 
Barometers at St. Petersburg, Helsingfors, Dorpat, Stockholm, 
and Upsala; and by M. Sidling, on the Intensity of Day-Light 
at St Petersburg. 

In chemistry Prof. Menshutkin has continued his researches 
on the Influence of the Isomerism of Alcohols and Acids on the 
Formation of Compound Ethers ; and the Report notices among 
the chemical papers which have appeared in the publications of 
the Academy, those by Mrs. Lermantoff, on the Influence of 
the Tertiary Sodic Butyl on Isobutylene, and by M. Paoloff and 
Tawein, on Organic Chemistry. 

In geology the year 1878 is marked by the appearance of the 
most important work, by Prof. Frederick Schmidt, on Silurian 
Trilobites of the Eastern Coasts of the Baltic, beiftg the result 
of twenty years* researches, and of a thorough wmparison of 
Russian trilobites with those of other countries. The work will 
contain the description of about 1 40 species ; the first fascicule, 
actually in the press, cont|Uis a general description of the 


Silurian rocks in the governments of St. Petershurg and Esthonia. 
Prof. Meller has described the collections brought from the 
Manyeb by M. Danilcosky, and has proved the former extension 
of the Caspian very near to the Sea of Azov. 

In botany the first place is occupied by the work on the Algnc 
of the White Scaf by M. Gobi. Prof. Famintzin has continued 
his researches into the embryology of plants, and by means of 
preparations made on the method of Nesterraeyer, he has arrived 
at important results as to the formation of tissues in the embryons 
of plants. M. Klinge has made very interesting histological re- 
searches on roots of several Monocotyledons. 

In zoology Prof. Brandt has published important additions to 
his former work (appeared in 1877) on the Rhinoceroses, living 
and extinct. But the most interesting of his works is certainly 
that on the Elasmotherium. Judging by the few teeth, found 
until now, of this extinct mammal, which formerly inhabited 
Europe from the Rhine to the Kirghiz Steppes, I'rof. Brandt 
had described the elasmotherium as a form of the family of 
rhinoceros, but very near akin to the horse. A complete skull 
of this animal, which was recently found at Sarepta, on» 
the Volga has quite confirmed the opinions of this zoologist. 
'J’he elasmotherium is most nearly related to several kind=i 
of rhinoceros, having at the same time several features 
common vith the horse, and forms a scjiaratc sub-family of 
rhinoceros ; he lived at the same time as the bison, the rhino- ' 
ccros, tichorhimis and man. Prof. Kc-slcr gives interesting de- 
scriptions of new fishes from Central Asia. M. MereshkofsKy 
has explored the sponges of the While Sea, and M. Bc^tger is 
publishing an important monograph on the Clni/stlia, I many, 
the Report mentions the works of Prof, Ovsiannikoff on the 
anatomical structure of the cerebrum of the dolphin and other 
vertebrata, and the papers by Prof. Gruber, on variations of the 

muscles and the bones of man. ^ 

In the report of the historico-philological section of the 
Academy we mention the ivork.s of Prof. Dorn on inscriptions in 
the Pelegvian language and on the Semnan language, a now nearly 
extinct branch of the Iran branch; and memoirs, by Prof. 
Schiffner, on Buddhism; and by I’rof. Wideman, on Iinmsh 
languages, namely, of that of Zyryans, , v • 

As to the premiums awarded by the Academy, those beanng 
Lomonosoff’s name, foi works in chemistry, physics, and mine- 
ralogy, and Buniakofsky’s, for works in mathematics, were not 
a\^ aided this year. A new^ premium, bearing the name of Hel- 
mersen, was founded this year for works in geology. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

PROK. lAMKs Stuart’s efforts todevelo]) a school of Applied 
Science at Cambridge, have i->roducccl further fruit in the shape 
Df a report of the Board of Mathematical Stinhes, recommending 
an alteration in the scheme of examination in mechanism and 
applietl science for the ordinary B.A. degree. It is proposed 
now that papers on mechanics and on heat shall be obligatory on 
all candidates, while they shall choose one only of three other 
bubiccts, viz., (1 ) Mechanism. (2) Theory of StriiclureMrcnglh 
r>f Materials, and Principles of Surveying and Levelling. (3) 
Electricity and Magnetism. The examination is to be made as 
far as possible a satisfactory ba^is for a professional career by its 
practical character. 'Phus every candidate will be required to 
show his ability to write an accurate description or specification 
of an instrument, machine, or model exhibited, and to make a 
working sketch to scale. Kvidence of actual capacity « use the 
tools or iastraments belonging to the subject selected by the candi- 
date will be demanded . 'I'he first class m the class list is to consist 
only of those who have distinguished themselves in one of tae 
three alternative subjects. We do not doubt that it will soon be 
realized that a student who has to pass an exa.mination in Oreek 
and Latin in his second year will not have time to m^ter his 
Science sulijects by the end of the third. There will be much 
more chance of attracting students of Applied Science to Cam- 
bridge if they are excused from the classical portions of the 
“ GCTeral” Examination for the ordinary degree. 

In the new scheme for the Classical 'Iripos at Cambridge, the 
advanced portion will include several groups 
which one only is to he selected by a candidate. 
louns are Hi’tory. Archeology, and ^ 

fcd<re and treatment required will be 

chiwacter. Archeology will include papers on Greek and Roman 
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niylliolofjy and religion, on topography and monuments, and on 
art and handicraft and the inscriptions of the Greeks and 
Roman'?, in relation to their domestic and national life. The 
l.anguage group will include elementary Sanskrit, the compara- 
tive grammar of the Iiido-Jhuropean languages, and the hiatory 
of alphabets. ^ 

Fortunately the demands of science arc sometimes so lu*- 
gent, that they cannot be resisted, as in the case of the Scho d 
of human anatomy at Cambridge, which has so outgrow n its 
accommodation that a new dissecting room must be immediately 
]U*ovided, pending the expected erection of really adequate 
buildings for the medical schools some years hence. There are 
sixty students dissecting this winter, under Dr. Creighton, and 
several assistant demonstrators. In tlic interests of health 
and education, a large room is to be built over the present lower 
rooms at a cost of 600/., which wdll supply the pressing need 
of space. 

It is satisfactory to learn that physical science will be repre- 
sented among the three representatives of Trinity College sitting 
'vith the Cambridge University Commissioners, by Mr. Trotter, 
who has taken a very influential part in framing the new' statutes 
of his college, and that IVof. Ronuey is one of the represen- 
tatives of St. Johii\s College. We w'ish that we might hear that 
other colleges sent etjually accredited men of science to strengthen 
the cause of physical science befoic the camniissioners. 

A VACANCY having occurred in the professorship of botany at 
the University of Innsbrucli. by the transference ol Kernel* to the 
important chair at V icima as succe .sor to Fenzl, 1 >r. Peyritsch, 
director of the botanic garden at Vienna, has been appointed to 
the professorship at Innsbruck. 

The Zurich University has just granted the diploma of Doctor 
of Philosophy to Mis-, Helene Druschkovitsch, from Vienna, 
after a brilliant defence of her dissertation on the ‘‘ Don Juan ” 
of Ryron. 

The Geneva University immbeis 391 students, of whom 2oS 
are not matriculated. Out of the 391 students 212 are Swiss, 
and tlie others are strangers ; there are forty-five ladies, of w horn 
live, Russian, arc matriculated. 

SCJENTIFIC SERIALS 

Zeitsthrifi fur wiacusc/taftiiche Zoolo^^ir, vol. xxxii., part l. 
— J. Brock on the ■'Cxual organs of cephalopoda, first memoir, 
dealing wdth .sepia, loligo, sepiola, eledonc, piL iiO, 4 plates. 
F. E. Schulti'C, resC4arclies on sijoiiges, .sixth j>art, the genus 
^pongclia, 41 pp., 4 plates. — L. Lowe, on the. anatomy of the 
gills of serpula, 30 pp., i plate. 

JMorfhologuchesJahrhuch, vol. iv. part 4. — Contribution to the 
anatomy and histology of the sexual organs of osseou.-. fishes, by 
J. Brock, Erlangen, 68 pages, describing very many forms, 2 
plates, with figures from eleven genera. — The folds of the 
mucous membrane in the human palate, by C. Gegeiibaur, with 
I plate, giving a compirison betw'een the palatal markings of 
human foetusc.s and tho.se of the orang, cercopithccus, and ateles. 
— On the female sexual apiiaratus of Echinorhynchhs }:iga 5 y by 
A. Andres, i plate. — The extensor muscles of the calf and foot 
of mammals, by G. Rugc, a very extensive inquiry, 52 pages, 
4 plates, followed by another from the same author on the deep 
muscles of the sole of the foot, with 2 ])late-,. — On Labynntho- 
ch$t Rutwityri, by R. Wiedersheim. — On the homology of seg- 
mental organs in annelids and vertebrates, by Max Furbringer. 

Kosmost November. — On Bacon of Verulam, the founder of 
modern realism, by Fritz Schultze. — The origin and evolution of 
sensory organs (eye and ear), by Ernst Haeckel. — Colour in 
animals and plants, by A. R. Wallace, translated from the 
English. — On the political constitution in primitive grades of 
culture, by M. Kulkscher. — Report of the meeting of the German 
Anthropological Society. 

December.~On the discovery of the soul, by ^G. J'dger. — 
Colour in aninmls and plants, by A. R. Wallace, concluded. — 
The elasmotherium of the diluvium. 

January. — Pliilosophic reflections on the nebular hypothesis, 
by Carl du Prel,-— The mathematical basis of the structure of the 
plant body, by Dr. S. Gunther. — Dissimilarity between the male 
and female of Epiealia acontius by Fritz Muller. — Primitive con- 
stitution ; part 2, federation, by M. Kulisdber. 

The Bulletin de V Acadimic imphiale des Sciences de St. Biters- 
bourg (t. XXX. No. 3) contains the following papers of interest : — j 


On an application of the finite differential calculu.s, by Y, 
Minding.— On some extraordinary muscles, tensore.s fasciae 
.suralis, in man, by Dr. W. Gruber. — On a new species of ossi- 
culum supernumerarium cari>i in man, by the same. — Pala,'onio- 
logical observations regarding M. Danilcwsky’s journey to the 
Manytsch, by V. Moller. — Supplementary observations to a 
monograph of the Rhinoceros iichorhinus^ by J. F. Brandt. — 
New researches on the ichthyology of Central Asia, by K. 
Kessler. — On the tail of comets, by M. Brcdikhine. 

The Sitzungsbcrichte of the Vicuna Academy of Science.s 
(Physical, Chemical, and Astronomical Scctitin, vol. Ixxvi. 
parts 2-5, vol. Ixxvii, ])arts 1-3) contain the following papers of 
interest: — On some maxims and proofs of the theory of the 
resultant, by Dr. B. Igcl. — On a relation corresponding to the 
linear differential equations of the second order, by Dr. A. 
Wiiicklcr. — Researches on the compounds ol the campliur 
group, by J. Kachlcr. — On the state of heat equilibrium of a 
system of bodies with reference to gravitation, by J. Loschmidt. 
— On a new radiometer, by Dr. J. Puluj. — On die substances 
found in crude anthracene, by Dr. O. Zeidler. — On the behaviour 
of camphor towards chloral hydrate, by the same. — On the orbit 
of Lorclcy (165), by Dr. G. Gruss. — On the behaviour of acety- 
lene towards concentrated snlpliurie acid, by S. Zcisel. — Re- 
searches on the hcat-condiicting capacity of cotton, sheepswool, 
and silk, by J. Schuhineistcr. — On the action of ammonia upon 
isatinc, by Dr. K. von Sommaruga. — On idryl, by Dr. G, Gold 
schuiiedl. — On tlic action of hydrocbloric acid upon resorcine, 
by 1 .. Barth and 11 . Weidcl. — On the behaviour of certain resins 
and resinous acids wlien ilistilled over zinc dust, by G. Ciamician. 
On the smallest absolute number of sound impulses which i^ 
necessary for the production of a tone, by Prof. Pfaundler. - 
Report on Egger’s electro-magnetic motor, by Prof. R. Hand 
mann. — -On the stand-aneroid -barometer, liy Dr, Anton Schell. 
— On citramalic acid, by 1 'h. Moraw'ski, - On the temperature 
of Vienna, deduced from observations duiing a century, by 
Dr. J. Hann. —On a j)artial differential equation of the first 
order, by Dr. Franz Hocevar, — On the connection of n different 
straight lines in a jdane, and certain other mathematical maxims, 
by S. Kantor. — On the magnitude and position of the optical 
elasticity axes in gyj^sum, by V. von Lang. — On mononitropyro- 
catechinc, by Dr. K. Benedikt — On some problems in 
tile theory of elastic after-effects, and on a new method of 
nb erving oscillation^ by means of mirrors, without incumbering 
the oscillating body with a mirror of considerable mass, by Dr. 
L. Boltzmann. — On the orbit of Laurentia (162), by K. Zeller. — 
On the application of Doppler’s principle on the progressing 
motitm of luminous gas molecules, by Prof. Pfaundler. — On 
SDrne mathematical maxims relating to cone projections, by E. 
Weyr. — On the chemical nature of peptone and its relation to 
albumen, by Dr. E. Herth. — On the barometrical pressure at 
Vienna, by Dr. J. Hann. — On a new apparatus for the direct 
volumetric determination of the moisture of tlie atmosphere, by 
Prof. I'V. Schw'aclvhofer. — On tlie Iicat-capacity of mixtures of 
methyhe alcohol and w’atcr, byE. f.ccher. — On the electric after- 
currents of transversely magnetised iron rods, by Prof. H. 
.Streintz. — On the velocity of transmission of spark -waves, by E. 
Mach, O. Tumlirz, and C. Kogler. — On the behaviour of 
propyIgI)coI at a high temperature, by E. Linnemann. — On the 
direct transformation of isobutyl iodide into trimethylcarbinol- 
amine, by B. Brauncr, — On the artificial malic acid made from 
fumaric acid, by F. Loidl. — On Maxw'cll-Syrapson’s synthesis 
of acvohine from acetone diiodide, by Dr. O. Voelker. — On 
the behaviour of /3 bibromopropionic acid towards iodide of 
potassium, by V. von Zotta.- -lletermination of the orbit of 
comet II 1874, by E. Wenzel. — On Ampere’s elcctrodynamic 
fundamental experiments, by A. von Ettings hausen. — On bixinc, 
by C. Etti. — On the decomposition products obtained by fusing 
hydrate of potash with an ammonia gum resin from Marocco, 
by Dr. G. Goldschmiedt. — On the action of bromine upon 
phenoldisulphonic acid, by M. von Schmidt. — On the construc- 
tion of tangents to a rotation plane, by H. Drasch. — On some 
oxidation products of protocatechic acid, by Dr. M. Gruber.— 
On trisulfoxybenzoic acid, by Dr. M. Kretschy. — On the varia- 
tion tone observed by Dvorak, by A. Haberditzl. — On the re* 
duction of ellagic acid by means of zinc dust, by L, Barth and 
G. Goldschmiedt. — On a fluorescine-carhonic acid, by Dr. J. 
Schreder. — On the galvanic polarisation of platinum in water, 
by Franz Exner.—Oii trinitro- and trinitrophloroglucine, by Dr. 
R. Benedikt.— On the determination of the focus of the out- 
lines of planes of the second degree, Pelz. — On a i^thcsis 
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of pimelinic acid, by A. Bkucr and J. Schuler. — New experi- 
nicnt<t to test Doppler’s theory on the change of tone and colour 
by motion, by K, Mach. — On the magnetic declination and in- 
clination at Vienna, by J. Liznar. — On the component parts 
of coralline and their relation to the colouring-matters of the 
rosaniline group, by C. Zulkowsky. — On the diffusion of car- 
bonic acid by water and alcohol, by J. Stefan. — On the electro- 
motive power of metals in the watery solutions of their sul- 
phate^, nitrates, and chlorides, by Dr. F. Streintz. 

The Sitzuugsberichte of the Vienna Academy of Sciences 
(Physiological and Anatomical Section, vol. 76, parts 1-5) con- 
tain the following papers : — Observations on the origin of the 
cdl nodule, by S. Strieker. — On the nerves of the cornea and its 
vessels, by Dr. L. Kbnigstein. — On the properties of dialysed 
albumen, by Dr. M. La ptsch insky. — On the occurrence ^of two 
different knots of vessels in the kidney, by Dr. O. Drasch. — On 
some peculiar products of mycotic keratitis giving the amyloid 
reaction, by Dr. A. Frisch. — On the chemical reaction of the 
retina and the visual nerve, by Dr. A. Chodin. — On the laws of 
nerve irritation, by Dr. E. v. Fleischl. — On the termination 
of the olfactoi7 nerves, by S. Exner. — On optional and cramp 
raovements, by E. Briicke. — Researches on the perception of 
1 )CaIity and its relation to the idea of space, by S. Strieker. — 
On the anatomy of the thalamus opticus and its surroundings, by 
Dr. F. Schnopfhagen. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 6, — “ Preliminary Report upon the 
Comatulvt of the Challenger Expedition.” By 1*. Herbert 
Carpenter, M.A., Assistant Madcr at Eton College. Com- 
municated by Sir Wyville 'I'homson, F.R.S. Puidished by 
permission of the Lords Commissioners of the Treasury. 

The collection of ConuUnltr made, by the staff of the Chal' 
Icnger includes specimens from 45 different localities, but few 
of which are deep-water stations. Comatuhr were only obtained 
seven times from depths exceeding i.ooo fathoms. 

At lesser depths, 200—1,000 fathoms, Comatuhr were met 
with at 13 stations ; hut by far the greatest number both of species 
and of individuals were dredged at depths much less than 200 
fathoms, and often less than 20 fathoms, at 26 widely distant 
stations. 

The collection c mtains in sjiecies, mostly new ; but as the 
w ork of examination and description progresses, it is not unlikely 
that forois now cvmsidcred different may turn out to be merely 
local varieties of one and the same sjiccic'-, '•o that the number 
given abi»ve may be subject to alteration. 

Of the'- c HI species, 59 i)elong to the genus 48 to 

AUinometra^ l to Ophiocrinus^ and 3, which are iK'CuUar in 
having ten rays to the calyx instead of only Hve, to a new genus 
for wtiich is proposed the name Promachocrinns (wpbjuaxoi Chal- 
lenger). 

The distribution of Prornachocrinus is as follow^ : — 

P, KergHclcnsis (20 arms). Balfour Bay, Kerguelen, 20—60 falh. 

Royal Sound ,, 28 fath. 

Cape Maclear ,, 30 ,, 

Heanl Island 75 ,, 

P, abyssorum (10 arms). Station 147 1,600 ,, 

„ 158 1,800 „ 

Ar/m/i (10 arms). ,, 214 500 ,, 

Ophiocrinus was obtained at four localities at depths varying 
from 565 to 1,070 fathoms, two in the South Pacific off South 
Au tralia and New Zealand respectively, and two in the North 
Pacific, one off Japan, and one just north of the Philippine 
Island''. All the specimen-, belong to one species, which is by 
TO means so dender and graceful as Semper’s Philippine species 
from shallower water, but has a much more massive arm 
skeleton. 

The comparative distribution of the other Comatuhr is very 
‘•triking. Relatively speaking, Actinometra is extremely limited 
in its range, both geographical and bathymetrical. It is almost 
exclusively a tropical genus, its northern limit being about 30° 
N. lat, and its southern 40” S. lat. Isolated species are known 
from the Cape of Good Hope, Natal, South Australia, and Port 
Jackson, but its chief home is Oceania, especially the Philippines 
and Moruccas. A few Actinometra species are also known from 
the west coast of the Atlantic, as South Carolina, the West 
Indies, Bahia, and St. Paul’s Rocks. 


The bathymetrical limit of Actinometra is likewise very slight. 
Nearly all the Challenger species are from depths less than 20 
fathoms, Avhile only three come from a greater depth than 100 
fathoms. The individual species of Actinometra, like the genus 
itself, are very local in their distribution. Each of the forty- 
eight species of the Challenger collection has its own locality. , 

With Autedou, how^ever, the case is different. Not only do 
nearly all the deep sea ComaiulcF belong to this genus, but some 
species of it have a fairly wide range. Ant rosacea ranges fron> 
the north of Scotland to the Mediterranean, while ^«/. Eschrichiii 
is found over a much wider area. It is well 1 nown on tlic 
American coast, and was dredged by the Challenger offllalifax, 
while the Porcupine met with it in the “ cold area ” of the North 
Atlantic. 

Some Antedon species occur in duplicate from different locali- 
ties. Two species from near the Kermadec Islands (8. 170), 
also occur in the neighbourhood of the Fijis (S. 174, 175). A 
third species was dredged at Stations 147 and i6o, two localities 
in the Southern Sea, in n^'aily the same latitude, but separated 
by almost 90“ of longitude. A fourth species came up from 
1,070 and 775 falh-)m':, off the Admiralty Islands and* Japan 
respectively. 

The above facts would seem to show that, with few exceptions, 
the geographical range of the individual members of the family 
ComatulidiT, is exceedingly limited, nearly every specie;, having' 
its own locality, and that not a very extensive one. 

The voyage of the Challenger has settled a curious (piestion 
in connection with the Crinoids, the origin of which is due to 
Loven. It refers to Ilyponome Sar'^it, a so-callcd recent Cystid, 
which turns out to be nulhing more than the disk of a Coniatula, 
minus its skeleton. The anambul acral plating may be very 
extensive, forming a com))lete pavement over the ventral surDce 
of the disc as in many Penf''L>mi ; and the ambulacra are no* 
wide and open as is usual in most Comatuhr, Imt almost entirely 
closed by tlic approximation of the marginal leaflets at tlieir 
sides, so that the food-gDoves radiating from the mouth aic 
converted into tunnels. 

The plates in the marginal leaflets are probably movable as 
uiij dated leaflets arc in AnteJon rosacea ; so that they can he 
erected wdicn tlie arms are spread out, leaving the grooves open 
for food particles to tra\el towards the mouth. On the other 
hand, when the arms arc all contracted over the disk, the mar- 
ginal plates fold over the grooves and cover them in. 'Phis i> 
the cindition of mo t spirit-specimen--, but it is not in any w’ny 
comparable to that of the pakeozoic crinoids, in which the 
mouth is truly subtegminal while the ambulacra become icaf 
tunnels beneath the upper surface of the vault. 

Sections through one of these plated //vpo^iowe-(\i^}i^ sliow 
that all the various structures which underlie the grooves or 
ordinary Comatuhe are present and exhibit their usual uiaraclci-. 

The cxamiuati<tn of the Challenger Comatuhr has entirely con 
finned the o}nuions held by Dr, laitkcn and the author respect- 
ing the distinguishing characters of Antedou ox)A AtUnomelfa. 
Both agree in referring forms with a (sub) central mfuith, five 
ccpial ambulacra, and no terminal comb on the oral pinnules, to 
Antidon. On the other hand, species with an eccentric mouth, 
a variable number of unequal ambulacra, and a terminal comb 1. > 
the oral pinnules, belong to AAinometra, 

It will be seen at once that these characters are of no use ia 
distinguishing the genera of fossil Comatuhr. But, there 4arf; 
very considerable differences in the shape of the radials ami 
centrodorsal piece in Antedon a.nd At tinometra respectively, ami 
as these are exactly the parts which are most met with as fossih', 
the generic determination of a fossil form is almost as easy as 
that of a recent one, which has given up its disk to produce a 
Hvponome. Tlie author has shown elsewhere that in A<t. 
polymorpha and Act. Solaris, half, or even more than half, of the 
arms may have neither ventral groove, tentacles, ambulacra! 
epithelium, nor ambulacral nerve. No less than 23 out of the 
48 Species of Challenger Aciinometra may have more or fewer 
of such ungrooved arms, in which the ambulacral nerve is en- 
tirely absent. These arms are usually those which come off from 
the hinder part of the disc, but in one gigantic Philippine 
species w’ith over loo arms, there arc several ungrooved arms fm 
each radiu«. Evidence of tins negative character appears to the 
author to be a serious objection to the German view, that the 
ventral bands constitute the sole nervous apparatus^ of the ni- 
noids ; and on the other hand, to strengthen the opinions held by 
Dr. Carpenter, and by the author, that the axial cords of the 
skeleton are nlso nervous in character. 
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“ Observations on the Physiology of the Ner^ 'us System 
of the Crayfish {Astacus b\ Jainc" '‘Vnrd, M.A., 

Fellow of Trinity College, Cambridge. IVesented by Michael 
Foster, M.l>., F. R.S., Pndectorof Trinity College, Cambridge. 

The experiment'^, of which this paper gave a brief account, 
consisted mainly in severing (i) one or (2) both of the supra* 
(esophageal commissures, (3) both the sul)-(esophageal*"commis- 
sures, or (4) in dividing the supra-o*sophageal ganglia longitudi- 
nally. From these experiments it was inferred :~ 

\d) That there is no decussation of the longitudinal fibres in 
the nervous system of the crayfish. 

[p) That on the presence of the supra-oesophageal ganglion 
depend (i) the spontaneous activity of the animal as a whole, or 
what might be called its volitional activity ; (2) the ]iowcr to 
inhibit the aimless and wasteful mechanical activity of the lower 
centres ; (3) the power to maintain equilibrium ; and (4) the use 
of the abdomen in swimming. 

(r) That the sub- oesophageal ganglion is the centre for co- 
ordinaling (i) the locomotive, and (2) the feeding movements, 
and (3) for a peculiar rhythmic swing of the limbs seen as soon 
as the supra-rosophageal ganglia are removed, and (4) is the 
source of a considerable amount of motor energy. 

{d) That there is much less solidarity, a much less perfect 
consensus^ among the nervous centres in the crayfish than in 
animals higher in the scale. The brainless frog, is motion- 
less, except when stimulated, and even then does nothing to 
suggest that its members have a life on their own account ; 
whereas the limbs of a crayfish deprived of its first two ganglia, 
are almost incessantly preening, and when feeding movements 
are started, the chelate leg.s rob, and play at cross purposes with, 
each other as well as four distinct individuals could do. 

(<') That some stimulu.s from other centres is more or less 
necessary to the activity of any given centre. 

(/) The “natural” discharge of a ganglionic centre (not 
exhibiting “ volition ”) appears to be of a rhythmic kind; the 
rhythmic movements becoming converted into varied movement'^ 
by temporary augmentation or inhibition. 

Zoological Society, March 4. — Prof. W. II. Flower, 
F.K.S., president, in the chair. — Mr. Sclater exhibited and 
made remarks on examples of two rare Fruit Pigeons, of the 
genus Carpophaga, — Mr. L. M. D’Albcrti^ cxhilxted .some new 
and rare birds, obtained during his recent expedition up the Fly 
River, New Guinea. — Prof. Newton exhibited, on behalf of Mr. 
T. Robinson, of Trinity Hall, Cambridge, a .specimen of Sylvia 
iiisoriay believed to have been killed at Cambridge many years 
ago. — A communication was read from Mr. L. Taezanowski con- 
taining a list of the birds collected by Messrs. Stolzmann and 
Jelslvi, in Northern Peru in 1878. Fifty-.six* species were 
eiiumcratccl, several of which were new to science. — Mr. R. 
Rowdier Sharpe, F.Z.S., read some notes on birds obtained on 
Kina-Balu Mount ain, in North-Western Borneo, by the collectors 
of Mr. Treacher, amongst which were several species new to 
science. — Mr. F. Jeffrey Bell read the first portion of some 
observatii^ns on the characters of the Echinoidca. The present 
paper contained remarks on the species of the genus Brissus and 
on the allied forms Meoma and Metalia . — A communication was 
read from the late Mr. F. Smith, F.Z.S., containing the descrip- 
tions of new si)ccies of ITymenoptera from Central America. — A 
communication n as read from Mr. W. A. Forbes, h.Z.S., con- 
taining a synojisis of the Meliphagine genus Myzmiehij to which 
was also added the descriptions of two new species. — A com- 
munication was read from the Rev. O. P. Cambridge, containing 
descriptions of .some new and little known species of Araneidea, 
principally belonging to the genus Qastcvacantha, 

Chemical Society, March 6. — Dr. Gladstone, pre.sident, in 
the chair.— The following papers were read : — On the quantita- 
tive blowpipe a'-say of mercury, by G. Attwood. The method 
consists in distilling the compounds cither alone or mixed with 
litharge or with oxalate of potash and cyanide of potassium in 
ingeniou.sly contrived retorts of glass or steel, the whole a])pa- 
ratus being three to four inches long, collecting the mercury in 
water, and weighing it when dry. — On some points in the analy- 
sis of combustible gases and in the construction of app.aratus, by 
J. W. Thomas. I'he author has succeeded in exploding marsh- 
gas, &c. , with almost theoretical quantities of oxygen, by using 
a diminished tension, about iCo mm. As less oxygen is thus 
required, the author has shortened the eudiometer tube to 
500mm. and thereby increased the delicacy of the apparatus; he 
has also reintroduced a steel tap, of, however, perfect tightnc.s.s, 
atid has in several points perfected and simplified the ordinary 


Frankland’s and McLeod’s apparatus. The steel face plates 
connecting the la)>oratory and mea.suring-tubes have also been 
abandoned. — On the action of i.somorphous salts in exciting the 
crystallisation of super-saturated solutions of each other, and 
some experiments on super- saturated solutions of mixed salts, by 
J. M. Thomson. The author finds that a crystal to act as a nucleus 
must be not only isomorphous, but chemicajly similar^ as to 
the water of crystallisation and to the substance in solution. In 
teresting re.sults were obtained by introducing a nucleus into a 
super-saturated solution of two non-isomorphous bodies ; under 
certain conditions a separation of these two bodies could be 
effected. — On the isomeric dinaphthyls, by Watson Smith. The 
author has determined the vapour densities of the dinaphthyls by 
means of V. Meyer’s new apparatus, and gives in his paper the 
results of the reaction of carbon tetrachloride, chloroform, &c., 
on naphthalene. 

Geological Society, February 21. — Henry Clifton Sorby, 
F.R.S., president, in the chair, — George Bond, Francis Gaskell, 
and George Henry Hollingworth, were elected Fellows of the 
Society. — The following communications were read : — A cony 
of a letter from the late Acting-Governor of the Falkland Islands, 
relating to the overflow of a i>eat-bog near Port Stanley, in East 
Falkland. Communicated by H.M. Secretary of State for the 
Colonies. — Note on Potkiloplniron bucklandi^ of Eudes Deslong 
champs {pire), identifying it with Megalosaurus bucklandi^ by 
J. W. Hulke, F.R.S. — Note on a femur and a humerus of a 
small mammal from the Stonesfield slate, by H, G. Seeley, 
F.I..S., E.G.S., Professor of Geography in King’s College, 
London. — A review of the British carboniferous Fenistellida', 
by G. W. Shrubsole, E.G.S. 

Anthropological Institute, February 25. — Mr. John Evans, 
D.C.L., F.K.S., vice-president, in the chair. — A paper by Mr. 
C. Slaniland Wake, on the primitive human family, was read 
by the Director. The author endeavoured to combat some of 
the view.s usually associated with the name of Mr. McLennau. 
— Mr. E. W. Brabrook, F.S.A., read a paper entitled “ Notes 
on the Colour of the Skin, Hair, and Kyes.’^ ITie paner accom- 
panied an exhibition of the “Echelle de Couleurs,’’ published 
by the Socicte Slenochromique of Paris. The accurate deter- 
minati(jn of the colours of the skin, hair, and eyes, is a matter 
of great interest to anthropologists, and the author considered 
that though the oliject of the publication of this .scale of colours 
was not exclu'^ively anthropological, yet its value to anthropolo- 
gists would be very great. Forty-two colours are specialised, of 
each of which there arc about twenty shades. 


Victoria (Philosophical) Institute, February 3. — Prof. 
McK. Ilughc'^, F.R.S., delivered a lecture upon the antiquity of 
man, in which he analysed the nature of the evidence brought 
forward by others. 

Camuridge 


Philosophical Society, February 24. — Prof. Liveing, pre- 
sident, in the chair. — Prof. Cayley gave an account of an 
investigation which he had been led to, relating to what he calls 
the “ Neivton-Fourier Imaginary Problem.” The Newtonian 
process of api>roximation to the root of a numerical equation 
/(«) :=^ o, consists in deriving from an a sumed approximate 

lot a new value f j — ^ w'hich .should be a closer 

approximation to the root sought for ; taking the coefficients of 
/(//) to be real, and also the root sought for, and the assumed 
value to be each of them real, Fourier investigated the 
conditions under which (, is in f^pt a closer approximation. 
But the question may be looked at in a more general 
manner ; ^ may be any real or imaginary value, and we have to 

f (1) 

inquire in what cases the series of derived values ^ J, , 

f (t ) ^ 

~ • • • converge to a root, real or imaginary, 

/ ICl) 

of the equation f [u) — o. Representing as usual the imaginary 
vafUe + iy^ by means of tlie point whose co-ordinates 

arc X, y, and in like manner fi, = -f /jq, &c. ; then w« hav^^ 
a problem relating to an infinite plane ; the roots of the equation 
are represented by points A, B, C, , . , ; the value { is repre- 
sented by an arbitrary point By and from this by a determinate 
geometrical constmetion we obtain the jioint and thence in 
like manner the points /g, /» . . . whicli represent the values 
• • • respectively. And the problem is to divide the 
plane into regions, such that starting with a point Bi anywhere 
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in one region, we arrive ultimately at the root A ; anywhere in 
another region we arrive ultirnately at the root B ; and so on for 
the several roots of the equation. The division into regions is 
made without difficulty in the case of a quadric equation, but in 
the next succeeding case, that of a cubic equation, it is anything 
but obvious uhat the division is, and the author had not 
Miccecded in finding it. 

Manchester 

Literal and Philosophical Society, February 4. — E. W. 
Linney, vice-president, F.R.S., in the chair. — The area of the 
middle drifts as determined by their contents, by Alfred Bell, 
F.G.S. Communicated by R. D. Darbishire, F.G.S. 

February 18. — ^J. P. Joule, F.R.S., &c., president, in the 
chair. — On a chemical investigation of Japanese lacquer, or 
“urushi,” by Sadamu Ishimatsn. Communicated by Prof. 
Roscoe, LT.D., F. R.S. — On the bursting of the gun on board 
the Thunderer^ by Prof. Osborne Reynolds, F.K.S., Professor 
of Engineering, Ou ens College, Manchester. 

Boston, U.S. 

Society of Natural History, October 2, 1878. — Notes on 
the physical geograi>hy and geology of Trinidad, by \V. O. 
Crosby. 

October 16. — The peculiarities in the growth of the Swamp 
Cypress {Tax odium distichum). 

October 23. — Museum pests observed in the entomological 
collection at Cambridge, by Dr. II. A. Hagen. 

November 6. — A century of orthoptera. Decade viii. Acridii 
(Mclanoplus), by S. IT. Scudder. Decade ix. Acridii (Pezotettix). 

Vienna 

Imperial Academy of Sciences, January 23. — The fol- 
lowing, among other papers, were read : — Measurements on 
simultaneous oscillation, by Prof, von J^'.ttingshausen. This 
relates to a suspended and swinging coil of wire, the currents of 
which set a galvanometer needle swinging. — On curves of the 
fourth order with three double points, by Herr Ameseder. — On 
the dilTusion of liquids (second part), by Herr Stephan. 

February 6. — On some new and rare fish-species in the zoo- 
logical museums of Vienna, Stuttgart, and Warsaw, by Dr. 
Steindachner. — On the occurrence of chlorophyll in the epidermis 
of leaves of phanerogams, by Herr Stohr. — On the pheno- 
mena in the circulation after temporary closure of the aorta ; 
contribution to the physiology of the spinal chord, by Prof. 
Mnyer. — On the transformation of iodide of phenol into dioxy- 
beiizol, by Prof. Eijipmann and Herr v. Schmidt. — Variations in 
.structure and growth of the mesentery of the human intestine, 
by Prof, 'foldt. — On organic ferricyanidc compounds, by Herr 
Bernhcimcr. — Action of the fu-ing hydrate of soda on phenol, 
and synthesis of phloiogludn, by Hcrren Barth and Schreder. 

Febniary 13. — On muscular sounds of the eye, by Prof. 1 lering. 
— Covellin as a .superficial pseudomorphism of a Celtic axe of 
bronze found at bal/burg, near ITallstatl, by Dr. v. Hochstetter. 
— Oxidation of resorcin to phloroglucin, by Professors Barth and 
Schreder. — Remarks on Dr. Wangen’s memoir on the geo- 
graphical distribution of fo.s.sil organisms in India, by Herr 
Wynne. 

Parts 

Academy of Sciences, March 3. — M. Daubrec in tlie chair. 
— The following papers w ere read : — Reply to M. van Tieghem 
joncerning the origin of Amylobactcrf by M. Trecul. — Researches 
in the brtal envelope-* of the armadillo uilh nine bam^s, by M. 
Milne -Edwards. Exceptionally to the rule with mammalia, the 
Four fiotuses of this armadillo arc all lodged in a common 
cb n-ion. — Thc waters of the Cheliff ; some observations regard- 
ing the interior sea of Algeria, by M. Balland. The ChcIifT is 
llie princi]val water-course of Algeria, and flows to the Medi- 
terranean. At ]n'csent ii carries clown over three million tons of 
earthy matters (chiefly silica and clay) in twenty-four hours ; 
■his would give a layer i metre thick, over 300 hectares. The 
numerous Saharan livers lost in the Chotts also convey large 
juantities of earth and sand ; then there is the sand displaced by 
viiids. These considerat ions are urged agai ist the interior sea. 
—Discovery of a small jdanet at the Observatory of Marseilles, 
iy M. Stephan.-— Extract from a letter from V. Ferrari, relating 
o the intra-Mercurial pliinct. This calls attention to an im- 
lortant observation by P. De Vico in 1837 (which .seems to have 
escaped T.everrier’s notice), on a planct-likc body which then 
lasscd over the sun’s disk.— Formulce relative to the theory of 
planetary perturbations, by M, dc Gasparis. — On the multiplica- 
ion of elliptic functions, by M. Ilalphen. — Resolution of a class 


of congruences, by M. Pellet.— On the emissive power of coloirfed 
fiames, by M. Gouy. — On the spectra of absorption of didymii^ 
and of some other substances extracted from samarskitc, by ju, 
Soret. The facts indicate the existence, in the didymium fr^i 
samarskite, of a substance at least different from didymium. The 
same substance^eems to be in less quantity in terbine, and in 
in the didymium from cerite.— Action of sulpho-cyanate of ammioi. 
nium on monochlorised acetone, by MM. Norton and Tchemiai. 
— On amidised acids derived from butyric and isovaleric aedds^ 
by M. Duvillier . — Re.searchcs on digestion in cephalopod mol* 
luscs, by M. jousset de Bellesme. The posterior .salivary glands 
of the poulpc facilitate the digestion of albuminoids, laying bare 
the muscular fibre for action of the chief digestive juice, 'tiho 
upper salivaries are merely connected with ma.stication and s\w- 
lowing. The animal has a digestive aptitude only for albuminoid 
and connective matters ; and mis is the more remarkable because 
some of its organ.s, 4?.^., the liver, contain a large amount of 
fatty matters. — Researches on Peronospord'^angliiformu of let- 
tuce, by MM. Bergeret and Moreau. Water slightly acidulated 
with nitric acid is a good remedy ; it poisons the Peronospora 
and is a manure for the soil. — Influence of oxygen on alcoholic 
fermentation by beer yeast, by M. Bechamp. In a first series of ex- 
periments pure oxygen was conducted into the fermenting mixture 
continuously. In a second series the electrodes from a batterypf 
six or eight Bunsen elements w'cre put in the mixture ; the gases 
of fermentation w^ere collected, and the oxygen "proved to be 
mostly absorbed. Oxygen acts as an excitant, stimulating the 
life of the yeast and the mutations of its matter. In the first 
period of fermentation (with the current) the absolute quantity 
of alcohol formed was greatest ; it diminished to the end. The 
acetic acid increased from the beginning. The sugar-water ab- 
sorbs part of the oxygen. Pure yeast in water under weak elec- 
trolytic action, may absorb all the oxygen. — On a method of 
conservation of infusoria, by M. Certes. He employs a solution 
(2 per cent.) of osmic acid. The important point is to make the 
[ reagent act promptly and with a certain force. One way, suit- 
' able for most cases, is to expose infusoria on a glass plate to the 
vapours of o.smic acid for ten to thirty minute.s. For very con- 
tractile infusoria, a drop of the reagent is deposited on the cover 
before covering the drop of water which contains them. Excess 
of liquid is removed wdth Joseph paper ; two opposite sides of 
the cover glass are luted w ith paraffin or Canada-balsam ; and 
for coloration a mixture of glycerine, picrocarminate, and water 
(equal parts) is used. — On the unity of forces in geology (con- 
tinued), by M. Ilcnnite. He offers objections to the hypothc.si.s 
of igneous fluidity. The present form of the earth is attributed 
to the presence of its .seas. Volcanic phenomena do not agree 
with the existence of central fire, or even a sea of lava of small 
extent. — On the hurricane which traversed Switzerland on 
February 20, 1879, by M, Ford. He finds in the data strong 
proof of a gyratory motion of the atmosphere. — Theory of 
glazed frost ; reclamation of priority, by M. Noucl. — On som^: 
former examples of glazed frost similar to that of January la-L, 
])y M. Vogt. lie gives an account of one instance of the phe- 
nomenon observed at Geneva in 1S56. 
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royal agricultural college, 

CIRENCESTER 

D uring the last few years the question of Agricultural 
Education has been very fully and truitfully dis- 
cussed. The experiment of an examination in the prin- 
ciples of agriculture, under the Science and Art Depart- 
ment, had an unexpected success ; and showed that there 
was throughout the kingdom a demand for instruction in 
agricultural matters. At the present moment efforts arc 
being made to satisfy this demand more completely by 
means of local organisation for developing and extending 
the facilities already offered by the Science and Art 
Department. 

There is at Cirencester a college founded specially for 
the advancement of agricultural education. It has one — 
or more— Royal Charters ; it has the power of granting 
diplomas ; it is under Royal patronage, and has the 
advantage of being managed by numerous Earls and 
M.P.s. This institution ought to (and might) have been 
the centre of the movement to which allusion has been 
made ; but, unfortunately, its own troubles seem to be 
enough to occupy the whole attention of the Committee of 
Management ; and, for the second time in the history of 
.he college, threaten to bring about its extinction. For 
the past few weeks the agricultural press has been teeming 
with letters and articles headed " Professor Church and 
the Royal Agricultural College.^’ The facts, as to which 
there seems to be no dispute, are briefly these Prof. 
Church is about to be married. Other professors, his 
colleagues and juniors, had done the same, and non- 
residence in their cases was not found incompatible with 
the proper performance of their several duties ; as a matter 
of fact each of Prof. Church’s predecessors was non-resident. 
Yet the Principal intimated to Prof. Church that without 
residence he could no longer discharge the duties of Pro- 
fessor of Chemistry in this college.” It appeared that this 
decision on the part of the Principal was not authorised 
under the bye-laws: such a point could ^be determined 
only by the Committee of Management ; and the case 
was referred to them. The result was, however, un- 
altered. While “ fully sensible of the services rendered 
by Prof. Church during his sixteen years’ residence in the 
College,” the Committee ‘^regret that they cannot accede 
to his recent proposal of non-residence.” The conse- 
quence of this was two resignations. Prof. Lloyd Tanner 
regarding the decision “ as showing that neither long and 
zealous performance of duty, nor special ability for work 
are duly recognised,” has resigned the Chair of Mathe- 
matics and Physics ; and Prof. Fream, as the only 
protest it is in his power to make against the treatment 
his colleague has received,” similarly vacates the Chair 
of Natural History. 

Such are the circumstances under which the three 
senior resident professors at Cirencester College are 
leaving. Other matters have rendered the affair even 
more painful than it need have been, but we believe the 
simple, undisputed facts of the case are amply sufficient 
to enable our readers to form a just opinion of the mode 
of managing Cirencester College. Those who intend to 
become candidates for the vacant chair have had an 
VoL. XIX.— No, 490 


opportunity of judging how one bye-law can be and is 
used against a man such as Prof. Church ; we will only 
advise them to study the other bye-laws and guess how 
they may be used against younger and less known men* 
Having seen these bye-laws ourselves we are curious to 
know who will be induced to replace the vacancies just 
announced. 

PROF, HUXLEY^ S HUME 
Hume. By Prof. Huxley. (London : Macmillan and 
Co., 1879.) 

P ROF. HUXLEY has given a clear and succinct 
account of the philosophy of Hume, in a style at 
I once fresh and pointed. We should be thankful to him 
that, following the example of Locke and Hume himself, 

! he discusses philosophical questions in genuine and 
idiomatic English, and consistently avoids the use of a 
lumbering phraseology, imported from abroad, amid 
which the thinking evaporates, for the most part, in pure 
verbalism. The volume before us is limited to a brief 
account of Hume’s life and his philosophical opinions. 
It hardly touches what has been said on the other side 
in criticism or in correction of Hume’s views. Here 
and there Prof. Huxley offers a criticism; but, though 
generally acute, it is seldom on anything but a point of 
detail. Indeed, the volume may be described as rather 
too much of a bare statement of Hume’s principles and 
conclusions. 

As Prof. Huxley may fairly be regarded as dogmati- 
cally accepting Hume’s principles and boldly carrying 
them out to their results, while Hume may with proba- 
bility be regarded as having only hypothetically held the 
I principles, we might have expected a fuller vindication 
[ of them than is at all attempted in the volume. On all 
the metaphysical questions of greatest moment Prof. 
Huxley’s position is a negative one ; and if, as it seems, 
he accepts Hume’s principles absolutely, it is one of 
complete negation. 

In the opening chapter on the Philosophy (Chap. II.) 
Prof. Huxley has done good service in clearly stating the 
terms of the question. He very properly points out that 
the question regarding the limits of knowledge, or 
“What we can know,” is not a primary but a secondary 
question. He is emphatic in showing that it implies the 
previous questions as to what w^e mean by knowledge, 
and how m'c come by the thing we call knowledge. And 
he very well points out that these latter questions are 
psychological, and that psychology, accordingly, is the 
only proper basis of assertions about knowledge, 
whethef these refer to its nature, conditions, or limits. 
This clear and vigorous statement is not inopportune, 
for there is somewhat of a tendency at present, very in- 
consistently indeed, to ignore psychology. We have 
professions of “deducing” the conditions of “expe- 
rience.” It seems strange that it does not occur to the 
advocates of such a method that its basis is necessarily 
an accurate examination of what experience or conscious- 
ness in its fullest extent is ; what, in a word, is the thing 
spoken of, whose conditions it is proposed to evolve. 
This implies a full and scientific psychology—the only 
safeguard against fantastic system-making, otherwise the 
so-callcd “ deduction ” becomes a method of if and tmst 
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— hypothesis and hypothetical inference ; having no bear- 
ing on our experience. 

What Hume really sought in philosophy was the ulti- 
mate element, out of which all valid knowledge might be 
shown to flow. This element was to be at once the source 
and the test of every conception of the human conscious- 
ness. This he supposed he found in the simple impres- 
sion” or ^'simple impression of sensation.” The essence 
of Hume’s method is to reduce all so-called knowledge of 
objects to this test ; his constant demand is~show me 
the ^Hmpression” from which your alleged conception or 
idea is derived, and then, but then only, shall I admit the ^ 
reality and validity of your knowledge. If our conception 
be meaningless, the object of it is unreal. It is easy to sec 
how on such a method, whether adopted hypothetically 
or dogmatically, self-existence, self-identity, personality, 
and Deit) must be given up. 

But the question at once arises : — precisely is 
this so-called impression of sensation^' or singular 
:^cnsaiioft The psychological method has been ad- 
mitted. And we must apply this method to find whether 
there is such a thing as an impression pet se. It is at 
least a consciousness, or state of consciousness. If it be 
said tliat impression is not the full fact, but a mere 
abstract part of the complex fact which we call conscious- 
ness — this IS a position which is ejuito as vindicable on 
Hume’s psychological method as his statement of the fact 
is. We do not require to have recourse hcie to any 
^ transcendental deduction,” or to Ihof. Huxley's “pin e 
metaphysician.” We only ask whether the psychological 
method js fairly applied to the fact. Heie uc do not . 
think that Prof. Huxley has done any justice to those j 
-who say and seek to show that impression per sc is a | 
mere abstraction — possibly even a simple unintelligibiiity- 

No doubt Prof. Huxley tells us that Ilumc omitted an 
entirely irresolvable element of consciousness, viz., rela- 
tion, as of succession, co-existence, &c. But one does 
not see that Prof. Huxley apprehends the true force of 
hib o\sn admission. The relation of succession is still as 
much an abstr.iction as imprecision is, in f.ict, an uninlcl- i 
ligibility, unless on the supposition of some one con- ^ 
scious being, -subsisting tlnough v.u)ing times. An 
appeal to memory is of no use here. INIcmor) itself is but 
a phrase for the act of one and the same conscious being 
subsisting and recognising impressions in succes'^ive 
times. The unity of the conscious being is the giound 
of memor) ; not memory the ground of it ; as this unit) is 
equally the ground of the possibility of a known relation 
of succession, or successive impressions. Prof. Huxley 
docs not recognise this in it:> proper ]>lace; lie even in 
the end gives in his adhesion to Hume’s denial of a self 
01 unit) in consciousness at all. But by this he cuts away 
all ground of right to acknowledge relation in knowledge ; 
all ground in fact to affirm or deny anything. 

Hume at once naturally takes up the question as to the 
kinds of imjiressions conveyed, as he phrases it, through 
the senses. His answer to this question may be said to 
be that all we know through the senses is of the same 
kind, whatever be our natural belief to the contrary. 
Figure, bulk, motion, colours, tastes, smells, sounds, heat 
and cold— pains and pleasures, from application of objects 
to our bodies— are all simply impressions or conscious 
states— each class has but the same “interrupted and 


dependent being.” They are “nothing but perceptions 
arising from the particular configurations, and motions of 
the parts of bodies.” In that sentence lies the main 
inconsistency of Hume ; and it is a key to the constant 
shifting of ground, which, with all deference to the ad- 
mirers of the consistency and cogency of his reasoning, 
nullifies largcf portions at once of the “ Treatise of Human 
Nature,” and the ‘^Inquiry Concerning Human Under- 
standing.” For if the senses can in no way give us more 
than a conscious impression, they are absolutely impotent 
to tell us of a body which is not itself merely a conscious 
impression. And to say, therefore, that bodily motions are 
the antecedents or causes of conscious impression is 
simply to say that conscious impression is the antecedent 
or cause of conscious impression. If Hume assumes that 
the senses do more than this, and distinctly inform us of 
objects called body and bodily motion, then he contradicts 
his own doctrine regarding the reach and sphere of the 
senses. And if he holds that body is the cause of impres- 
sions, he must admit a clear knowledge both of body and 
of what it can do. 

But Hume is represented as stating and refuting 
with effect “the arguments commonly brought against 
the possibility of a causal connection between the modes 
of motion and the cerebral substance and state.s of 
consciousness” (p. 76). Hume’s argument is as follows * 
Cause is simply constant conjunction ; a priori^ any- 
thing may produce anything ; no reason is discoverable 
why any object may 01 may not be the cause of any 
I other, liowcvcr great or little the resemblance between 
them. 'J'houglit may therefore be the effect of motion ; 
we may perceive a constant conjunction of motion and 
thought. Nay, it is certain we have this perception, 

since the different dispositions of the body change the 
thoughts and sentiments.” Hence “motion may be, 
and actually is, the cause of thought and perception.” 

In this so-called proof Hume evidently felt in a dim way 
the force of the objection, that, on his doctrine, thought 
and motion arc really identical, that in fact he was only 
surrcptitioiisl) begging for motion, a character vhich hi^ 
s) stem denied it — the vulgar realistic view— in order to 
prove that thought as a distinct thing from motion was 
yet produced by it. Accordingly wc find a clause, as L 
Hume’s manner, quietly inserted to blunt this criticism by 
the way. “We find,” he says incidentally, “by the com- 
paring the ideas that thought and motion are different 
from each other.” Possibly enough that is so ; but the 
difference, whatever it may be, cannot, on Hume’s doc- 
trine at least, be allowed to extend beyond the common 
genus of conscious impressions ; and it is, therefore, 
wholly irrelevant to his argument. 

ITof. Huxley must know that all psychologists of note, 
and of the most different schools, from Hartley to Hamilton, 
have admitted the fact of “constant conjunction,” of 
bodily organic impressions with conscious sensations and 
perceptions. But after all that Prof. Huxley has said, as 
to the place which this organic impression has in the pro- 
duction of the sensation, the questions remain whether it is 
the cause, or a concause, or merely a condition, on which 
a higher power comes into play. Prof. Huxley has surely 
read of the fact of mental absorption — that state of mind 
in which, wdien it is occupied by strong emotion, or by in- 
tense thought, all the organic impressions may take place, 
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and yet no sensation follow. When a person is writing, 
the clock may strike in the room, the impressions on 
ear, nerve, and brain being complete, and yet the next 
moment he may have not the slightest memory of the 
sound; certainly, at least, not the consciousness or 
memory which in ordinary circumstances hfc would have 
had. These organic impressions have thus to meet as it 
were with something other than themselves — something we 
call consciousness or mind — ere even sensation becomes 
actual, or a mental fact. This truly reduces them to 
the place of a simple concause, and shows that there is 
another factor which they do not necessarily command, 
and which must concur in the realisation of the very 
lowest form of mental life. Then these physical ante- 
cedents relate to but the lower phenomena of mind. 
Even if it can be shown that imagination and intellect use 
portions of the brain, it must at least be admitted that 
they are there to use them. Can it be said that the 
apprehension of relations, or the act of generalisation, or 
volition, is properly spoken of as a conscious impression ? 
Does Prof. Huxley imagine for a moment that any careful 
psychological analyst would j lace such operations on a 
level with the consequent of a series of organic move- 
ments 

Again, what is the real meaning of the phrase that 

the operations of the mind are functions of the brain, and 
the materials of consciousness are products of cerebral 
activity ?^’ (p. 8o). Prof. Huxley quite sees and admits 
that this is what is called ‘^materialism,” and indeed it is 
nothing else. One ought to thank him for his candour. But 
I should like very much to know the precise meaning of 
the statement so characterised. When analysed, it means 
this : that the nervous current generated by the brain out 
of food and blood is transmuted into mind ; that as a 
certain molecular motion is transmuted into heat, so a 
certain nervous motion is transmuted into consciousness 
or mind. N ow it seems to me, on the other hand, that not 
even sensation, to say nothing of intellect or the appre- 
hension of relations of succession, coexistence, similarity, 
has been shown to be the transmutation of ner\^ous 
force. We observe that physical forces are transmuted 
into each other ; we can even quantitatively deter- 
mine equivalents in this case. But the method fails us 
the moment we seek to show that or how a state of 
consciousness is a transmutation of the unconscious. 
For now we are no longer dealing with forces of the 
same kind — forces equally objects of consciousness itself— 
and known to be, to a certain extent, numerically deter- 
minable ; we are dealing with the unconscious and the 
conscious ; we arc trying to bridge a gulf, on the further 
bide of which we have no basis. We have no measure or 
rule for showing how the unconscious and the conscious 
are convertible, or that they have any conceivable relation 
whatever. Besides, even if we get sensation out of 
nervous force, what of the relations of difference, resem- 
blance, succession, and coexistence among those sensa- 
tions? Mr. Huxley calls these tmpressioiis of hnpres- 
nous. This is a very inaccurate expression. An impres- 
sion of an impression must at least be picturable in the 
imagination. It is not so here. These relations are dis- 
cerned by the intelligence ; they suppose impressions ; 
their material or nerve-antecedent is not observable, and 
they can in no way conceivably be referred to physical 


movements. Further, a physical or brain-force, though 
it give one definite sensation, or even a scries, cannot 
provide for the pervading unity of self-consciousness. 
Physical forces, which are perpetually changing, succes- 
sive and different, cannot be made convertible with the 
sense of unity which pervades all our consciousness. And 
further, the consciousness of a series of impressions, 
even of two impressions, the recognition of this fact or 
relation, its being in our consciousness at all, implies a 
standing unity of consciousness, a self or being, one 
and identical, which may be awakened into conscious 
life in or through those impressions, but which is in no way 
made by them — rather, is necessary to their being made 
or known. 

But is Prof. Huxley’s conclusion at all consistent with 
the law of physical energy ? According to the law of 
the transformation of energy, the energy represented by 
motion or molecular change in matter passes into a con- 
sequent, which is also a movement or molecular change. 
The antecedent and the consequent states arc still only 
forms of molecular change ; and the amount or quantity 
of the antecedent is represented by the amount or quantity 
of the consequent. There is transformation of energy ; 
but there is no change in the kind of the consequent. 
Now according to Prof. Huxley, a state of consciousness 
called sensation, or emotion, or idea, is as much the 
result of “the molecular changes which take place in that 
nervous matter which is the organ of consciousness, as the 
nerve-vibrations are the result of the impact of the light- 
waves on the retina.” At the same time Prof. Huxley 
holds that the state of consciousness is distinct in kind or 
quality from the physical movement. It is psychical, or 
a form of psychosis as opposed to neurosis. And indeed 
he must admit a distinction in quality in the two cases. 
For the physical movement is possible— nay, is actually 
carried on apart from consciousness ; whereas the sensa- 
tion, the very lowest form of consciousness, is possible, 
is actual only in consciousness itself. There is all the 
difference between the fact which depends on observation 
by eye- sight and the feeling which is self-guaranteeing 
while it lasts, between the unconscious observed and the 
conscious felt. But be this as it may, he .admits the 
distinction, as in fact impassable in thought. How is 
it then consistent to say that the state of conscious- 
ness is the effect of the physical movement? Either 
the law of physical energy is observed, and then we 
have only a physical movement as the determined result ; 
or it is not, and then we have a state of consciousness, 
something distinct in quality from a physical movement ; 
that is, \^e have as the result of the given physical force 
that which w.as not contained^ in the force as a simple 
quantum of physical energy. 

But Mr. Huxley, following, as he thinks, Hume, tells 
us somewhat singularly that this materialistic doctrine of 
the origin of mind “ contains nothing inconsistent with 
the purest idealism” (p. 8o). In other words, Avhat we 
call matter turns out in the end to be a purely h}'po- 
thetical entity, assumed as a cause of certain states of 
consciousness. The very conception of such an entity 
is inconsistent with the basis here given ; for if our 
sense-knowledge, indeed all our knowledge, be restricted 
to states of consciousness called feelings, we are pre- 
cluded from forming an idea even of matter as an 
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object transcending consciousness, or of anything but 
states of consciousness, their compounds, and relations 
among themselves. To speak of ‘^matter” as a cause 
of our feelings is, on such a theory, meaningless ; and 
such a cause as an inference is impossible. Matter and 
motion, then, are simply convertible with states of con- 
sciousness, in fact, with feelings. And when we are told 
that these phenomena precede and cause the states of 
consciousness we call sensations, emotions, thoughts, A\e 
say merely that one set of states of consciousness is ante- 
cedent and cause of certain others. We have, therefore, 
wholly given up the dualistic scheme and the aim with 
which we started, viz., that of explaining the feelings by 
material phenomena. We now really profess to explain 
the whole of our conscious states — or mind — by one set of 
Its states or phenomena, viz., those we call matter and 
motion. But does Prof. Huxley not see the peiitio principii 
involved in such an argument ? When I am cognisant of 
the phenomena, matter and motion, have 1 not assumed 
consciousness and its states to account for consciousness 
and its states ; or rather, which is worse, have I not 
assumed certain very elementary states of consciousness — 
to account for, in fact, to generate the whole contents of 
mind — in all their complexity and reach — intellect, emo- 
tion, desire, volition, and moral sense*? This is cutting 
the knot coarsely with a hatchet. It is not even solving 
the problem as to how from rudimentary states of con- 
sciousness itself, mind can rise to its recognised fulness 
and complexity — rise, in a word, to that which we call 
matured consciousness. J . Veitcu 


SACHS^S VENEZUELA 

A us den Llanos, Schildenaig ctner naiurwissenschafi' 
lichen Rcise nacli Venezuela. \'on Carl Sachs. (Leipzig : 

Veit, 1879.) 

N O one who has a liking for natural history should 
omit to read Ur. Sachs’ account of his adventures 
in the Llanos of Venezuela. German books of travel, 
though possessing a large amount of solid information, 
are often rather dry and heavy. But Dr. Sachs’ volume 
is certainly an exception to the rule, and may, we think, 
be placed, as regards the interest of its narrative, nearly, 
if not quite, on a par with the well-known works of Bates 
and Wallace. 

The late Dr. Carl Sachs, who was formerly as- 
sistant to the great physiologist of Berlin, Emil du 
Bois-Reymond, and lost his life in an unfortunate 
accident on the glaciers of Monte Cevedale in August, 
1878, went out to Venezuela, not with the ordinary ob- 
ject of the travelling nattp*alist, although no opportunity 
was lost of collecting specimens, but for the especial de- 
sign of obtaining a better knowledge of that most won- 
derful of fishes commonly called the electric eel (Gyfnnoius 
electricus). N o more appropriate use could certainly have 
been made of the ‘‘ Humboldt-Fund,” collected in order 
to preserve in memory that great naturalist, than the 
devotion of it to such a purpose. Humboldt’s account of 
the electric eels and the mode of their capture, is among 
the best knowm portions of his travels. N early eighty 
years had passed without any naturalist having trodden 
in Humboldt’s footsteps, or having attempted on the spot 
the further elucidation of the extraordinary properties of 


this fish, aided by the enormous development which the 
science of physiology had made since that period. 

With this object, therefore, Dr. Sachs left Europe in 
October, 1876, determined to visit the home of the electric 
cels in the same streams that Humboldt had found them 
in the year 1800. To arrive at this destination is not in 
these days a matter of great difficulty. From Hamburg a 
sw'ift ocean-steamer bore our naturalist to La Guayra, and 
a day’s ride over the coast chain of the Andes brought 
him to Caracas, the capital of Venezuela. After a few 
days’ spent in rest in this lovely city and in excursions in 
the neighbourhood, Dr. Sachs turned his face due south- 
wards, and, accompanied by servants and baggage-mules, 
rode over the grassy plains, or Llanos, which cover the 
southern part of the republic. Ten days’ travel brought 
him to the little village of El Rastro, situated on one of 
the small confluents of the Rio Sisnado, a branch of the 
Orinoco, the very spot where Humboldt had captured 
Gymnoti seventy-six years before. 

Humboldt’s account of the mode in which this operation 
was effected in his days is well known. The Indians “fished 
with horses.” About thirty wild horses and mules from 
the Llanos were collected and driven into the river. The 
stamping of the beasts drove the eels out of their hiding- 
places in the mud into the middle of the stream, where 
they got under the bellies of the horses and attacked them 
with repeated discharges of their electric organs. The 
unhap})y quadrupeds rushed out to the banks, but were 
driven back into the water by the shouts and sticks of the 
surrounding Indians, until many of them, exhausted by 
the repeated shocks of the Gymnoti^ sank to rise no more. 
The cels thus lightened of their superabundant stock of 
electricity were easily captured by the Indians. 

Such is Humboldt’s well-known story. But strange to 
say the V^enezuelans of the present day simply laughed 
when Dr. Sachs proposed to put a similar plan in opera- 
tion, and said they had never heard of such a thing. 
Indeed Dr. Sachs after various inquiries on the subject, 
was at last driven to the conclusion that fishing for 
electric eels with horses, as described by his illustrious 
counti yman, must have been quite an exceptional occur- 
rente, and could never have been a recognised custom. 

In fact. Dr. Sachs was altogether unsuccessful in in- 
ducing the people of El Rastro to procure him electric 
eels in any way, and, after some rather disheartening 
attempts, shifted his quarters to the neighbouring town 
of Calabozo, where he hoped to find better quarters and 
a more intelligent set of assistants. Here, also, although 
his offers for electric eels were raised to ten pesos (about 
30J.) a head, the fishes did not “ come in,” and poor Dr. 
Sachs w^as almost beginning to despair, when he fortu- 
nately heard of a certain “Llanero” — General Guancho 
Rodriguez— the very man for the occasion. H ow under Don 
Guancho’s generalship these redoubtable eels were at length 
captured and brought home to the doctor’s laboratory at 
Calabozo, how the necessary experiments were conducted 
to the wonderment of the good Calabocenos, and how 
Christmas is passed in that city, is all well told in some 
entertaining chapters, which will be much appreciated by 
those who read Dr. Sachs’ s narrative. It musts suffice for 
us to say that during Dr. Sachs’ s stay at Calabozo, which 
lasted until March, 1 877, the main objects of the expedition 
were fully attained, and a number of important researches 
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carried out, the results of which, owing to Dr. Sachs’s un- 
timely decease, will, we fear, never be given to the public. 

Leaving Calabozo, Dr. Sachs continued southwards to 
San Fernando de Apure, and thence down thie Apure and 
Orinoco to Ciudad Bolivar, the capital of this part of 
Venezuela. From Ciudad Bolivar steam quickly carried 
him to Trinidad, and thence back to Europe. Of this 
section of his journey, as of the former part. Dr. Sachs’s 
narrative is full of interest— nor will any one who reads it 
fall to regret that so promising a life should have come to 
such an early conclusion. 


OUR BOOK SHELF 

Education as a Science, By Alexander Bain, LL.D. (C. 

Kcgan Paul and Co., 1879.) 

This work, belonging as it does, to The Intcniaiional 
Scientific Se 7 ies^ naturally calls for some notice in our 
columns. We must coniine onr remarks, however, to 
the portions which deal with Mathematical, Physical, or 
Natural Science. The author, though Professor of 
I^^ic and English Literature, has already appeared 
before the public as one of the Editors of Arnott's 
Phj'sicSy and has laid clown the law in a somewhat 
p(?reinptory way about Elementary Geometry. We 
expect to find, therefore, accurate science, and above 
all, clear and definite composition, in his work. 

The first of the following extracts supplied a hint 
which enables us to make the book review itself. We 
have taken the liberty of italicising a few words, in other 
1 espects we quote verbatim, 

** Definite descriptions of definite failures, without note 
“or comment, are a power to punish. When there 
“are aggravatiofis^ such as downright causelessness,, a 
“ clamaging commentary may be added j but in using 
“terms of reprobation, still more strict regard has to 
“be paid to discrimination and justice. The degrees of 
“badness are sometimes numerical .... this very 
“definiteness literally stated is more cutting than 
“epithets.” 

“ The phrase ^ cacteris paribus ’ (other things remaining 
“the same) is a mathematical coinage, for guarding 
“against the error of supposing that a course \sic) will 
“produce its effect under all circumstances indiscrimi- 
“ nately.” 

“ The advantages above set forth arc such as Mathe- 
“ niatics is peculiarly fitted to give, and without which 
“ they are scarcely ever attained at all. In so far as the 
“ physical sciences unfold similar advantages the w^ay is 
“paved for them by Mathematics. To this short sketch 
“of what Mathematics does, we should, for the sake of 
“ clearness, append what it does not do, and must be left 
“ undone,, if wc stop with it.” 

“ The earlier parts of such subjects as Geometry and 
“ Algebra need the longest iteration : the progress should 
“be at an accelerating rate. The higher Mathematics 

should not be commenced with immature or incapable 
“minds.” 

'“How to embody the actual problems in math eniati cal 
“language, — for example, the problems of motion in the 
“ scheme of differential coefficients,— is a standing em- 
“ barrassment, not to be met by any of the arts of 
“ ordinary tuition.” 

Try a child to lift a heavy weight first by the direct 
“pull, . . . .” 

Many trials must be allowed to get a child into a new 
** shade of vowely as, for example, when Scotch {sic) 
“children have to learn the English sound of ‘all.’ ” 

“ A high wrangler is a man professionally fitted for some 
^ special post involving Mathematics; but, if he turns to 
‘one of the other professions— Law, Medicine, the 


“ Church, the Public Service, he has incu}sred an irreme- 
“ diable waste of human strength.” 

Having attentively perused these extracts, the reader 
will probably be prepared to consider the following state- 
ment as more than plausible : — 

“A purely psychological or metaphysical education 
“ might be the worst case of any . . . .” P. CL T. 

Life in Asiatic Turkey, A Journal of Travel in Ciliciay 
Isauria, and parts of Lycaonia a^id Cappadocia, By 
the Rev. E. J. Davis, M.A. Map and Illustrations. 
(London: Stanford, 1879.) , 

Mr. Davis resides as Chaplain at Alexandria, and the 
present thick volume is the result of a tour in Northern 
Syria, in the summer of 1875. It is surprising that a 
region so full of interest should have been so little visited, 
and therefore Mr. Davis’s account of what he saw is 
specially welcome. That there is much to interest in 
these parts is evident from all that Mr. Davis telE us, 
and his quiet and painstaking narrative will well reward 
a careful perusal. The pictures, coloured, from drawings 
by Mr. Davis, are unusually good, and add greatly to the 
interest of the volume, which is likely to take its place as 
a standard reference-work on the region with whidi it 
deals. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ or 
to correspond with the writers of rejected manuscripts. No 
notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their lettef s as 
short as possible, 7 he pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com^ 
munuations containing interesting ana novel facts,) 

Tempers Comet 

We find in Nature, voJ. xix. p. 347, some detailed particulars 
about the return of the comet 1867 II. (Tempel) in the cour-e of 
the present year. In this article Sandberg’s calculations are abo 
taken into account. The real value of his studies about this 
comet seems to be but little known, as in other instances as well, 
new calculations are based upon them. In the Astron, Nach. 
.Sandberg has only given a very short account of the results of 
his researches, and it is therefore but natural that their r al 
value must be more or less concealed. Sandberg has puhlidied 
the details of the first determination of the orbit in a special 
treatise (Specimen Inaugurale de Orhita Cometie II., 1867, 
Zwollae, 1869), which -eems to be not very much known, and it 
is not necessary to read much of this work to make sure of the 
negative value of the calculations, 

1 now take the liberty to give here some short notices, which 
are, however, quite proof enough to keep astronomers eventually 
from unnecessary calculations, Sandberg makes use of all 
observations, and forms the normal jdaces by the deviation of 
the different observations from the provisional ephemeris. In 
doing this Jie rejects, “prompted by the example of others,” 
(jiV) all observations which deviate more than i*5s. in R.A., and 
20" in D. from the ephemeris, and not from the average. If, for 
instance, as with a normal place the mean deviation come to 
-b 14" in D., he rejects observations which deviate 6” from this 
average, whereas he accepts others to their full value, the 
deviation of w'hich from the average is nearly 30" ( - 14" from 
the ephemtris). 

According to this proceeding is the accuracy of his calcula- 
tions. An observation ^of Pulkowa deviates, according to his 
calculation, from the normal difference in D. ( - 2"*2) 21" (18' '9). 
If he had taken the parallax with correct sign, the observation 
would deviate 4" from the average. In the some manner the 
above-mentioned great deviation from the average is wrong, and 
does in reality only come to about 3''. These facts are sufficient. 
It would be easy to mention many others of similar nature, but I 
do not think it necessaiy to take up more room in your esteemed 
periodical. 

W. Valentiner 

Mannheim Observatory, March lO 
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Experiment with a Vacuum Tube 

A TUBE like a radiometer tube contained a concave metal 
dis'iv vkithin the bulb; tliib disk could be connected with the pole 
of an induction-coil, and about a quarter of an inch above it was 
a small wire which could be connected w ith the other pole. The 
bulb w^as exhausted to such a point that a 5-inch jspark could not 
j).iss from the wire to the metal disk. Tlie wire and disk were 
connected for several minutes with an induction-coil giving 4^ 
to 5-inth sparks ; although no spark passed between them, the 
glass on the side of the bulb, which was juj/ in the focus of the 
metal concave disk, was melted, and the pressure of the external air 
forced the melted glass inward, and a minute hole w'as formed, 
of course destroying the vacuum. The diameter of the hole wa-. 
about that of the finest sewing-needle ; it w'as in the centre of a 
depression in the side of the bulb about a tenth of an inch in 
diameter. H. Alired Cunnington 

r)evizes February 28 

[Having succeeded in melting platinum by the heat of molecular * 
impact {hoc. Roy. Soc., No. 191, p. no, and Nature, vol. xix. 

P *37)» d IS not surprising that the heat is sufficieitt to melt glass 
w hen the focus falls on it. In a paper communicated to the Royal 
Society in November last, now being printed in the Phtlosofhtcal 
'Iran met 10 in, 1 mentioned that by drawing the focus on to the 
side of the gla-is tube by means of a magnet, the glass became 
heated to redness. In December I wrote to Prof, btokes that I 
h'ld melted up a piece of Gorman glass in the focus of the rays, 
and at the same time I sent a piece of the melted glass to my 
friend Mr. Sorby, of Sheffield, for microscopic examination, as 
the fusion in votuo had pioduced an unusual apjicaiancc on the 
surface of the glass. — William Crookls.J 

Tides in the Bay of Fundy 

Having resided foi some years in the neighbourhood of this 
bay, I am able to give a little information respecting its tide^. 
The bay .splits into tw'o at its inner end. One of thc^e branches 
lead', llirough a narrow' channel into the broad basin of Mina-. 

'1 iie other, called Chegneclo I3ay, is not interrupted by any .sucli 
contraction, and is therefore more favouiable foi the format i )n 
of very high tides. This bay itself divides at its uppei end into 
two, and one of these, called Chepody Bay, contracts very 
gi adually for some thirty miles inland, forming the estuary of 
the Petitcodiac River. This is the place where the highest tidC’. 
occui, and as far as I have been able to learn, their maximum 
height IS 70 feet. A powerful “bore” is formed by the 
inco ning waters The captain of the steamer Lvipaoi, which 
idled between St. John, N.B.,and Windsoi, N.b., informed me 
that the highest tide in any part of Minas Badn was alxmt 55 feet. 

'1 hi . w ould probably be at the head of Cobequid Bay, near 1 1 uro. 
Noel Bay, which is mentioned in Dr. Haughton’s letter (Nat i rl, 
vol. xix. p. 432), is in Minas Basin, rather more than half way 
from its narrow mouth to the head of Cobequid Bay. If the 
lange here at ordinary spring tides is 50*5 feet, any one looking 
at the map and knowing the effect of funnel shaped estuaries, 
w'ould be prepaied to learn that there is a range of from 60 to 
70 feet 111 Chepody Bay and the estuary of the Pcticodiac, at 
strong springs. J. D. Lverci 1 

Malone Road, Belfast, March 14 

End-on Gas-Vacuum Tubes in Spectroscopy 

V’^iiiLE nothing wdll give me greater pleasure and confidence 
in my own w orked-out view's than to learn, as you intimate in 
the editornl note (NATURE, vol. xix, p. 400), that so able a work- 
ing scientist as Dr. Van Monckhoven had preceded me in point- 
ing out the value of end-on gas-vacuum tubes, and had sent speci- 
mens similar to mine to several observers in England, allow me 
to inquire where I can find any ])ublished account in this country 
of his tubes, the parties to whom they were sent, and the work 
accomplished with them ? And why, also, if the said tubes w’erc 
found by those gentlemen as intensely superior for spectroscopic 
results as mine are proving themselves — they have not yet been 
dc- cubed in any of the late&t London books I have been able to 
1 )ok into on .‘-pectroscopy, natural philosophy, electricity, and 
instrument-makers* price lists, though the old, pale, impertectly- 
h ;hted, transverse-vision tubes are referred to in all? 

Your obliging answer to these questions will evidently be of inte- 
lest to Dr. Van Monckhoven, as well as myself, while it will also 
have a far w'ider and more important bearing for many persons 


in Scotland. For they, conscientiously .striving by ^1 recognised 
public methods of study to keep up with progress in the south, 
and not having heard of end-on gas- vacuum tubes for the spec- 
troscope before my recent paper on them, would very much like 
to have thcr^y and therein a practical demonstration of what a 
thing, and a good thing too, being, as you .say of this, already 
well known in England,” really consists in ; and to what extent, 
therefore, every member of the community here ought to have 
similarly knowm it on the loth inst, and myself nearer to the 
same date in 1878, when M. Salleron made the first examples 
for me, on my then supposed newr idea. Piazzi Smyth 

Edinburgh, February 28 

[Dr. Van Monckhoven writes that his new tubes were described 
to the Belgian Academy of Sciences in 1877, in a note, a copy 
of which he send^ us. He states that he sent sonae of these 
tubes to Mr. Dallmeyer, who gave them to various English men 
of science. They give, he states, about 100 times more light 
than the ordinary spectrum tubes. — Ed.] 

Intellect in Brutes 

Dr. Raf. has so fairly disposed of Mr. Ilcnslow’s examples 
of so-called “practical ” and “abstract reasoning’* that furthe* 
comment is unnecessary. As, however, the subject of intellect 
in brutes is on the tapn>, I will give an instance of sagacity in a 
dog that finally set at rest any doubts I ever entertained that the 
diftcrence between human and animal intelligence is one of 
degree only. 

If you have space foi it, the accompanying plan wdll be of 
great value in describing the circumstances. 

Mr. j. W. Cheriys of the Madras Forest Service, was ownei 
f)f the d >g in question, a bull terrier, called “Bully.” We 



lived in the bungalow (A), the compound of which was bounded 
south and west by public roads (i) c) and (g r c) both leading to 
the cantonment of Mangalore in the direction c. There were 
three gates into the compound at (c) (d) and (g), the main ap- 
pioach t J the Bungalow leading over a bridge (b), that spanned 
a branch public road (f d). The compound was filled with 
trees and shrubs, and bordered by dense lantana hedges, so that 
w ith the exception of a portion of the western road at F, neithei 
of the cantonment roads were visible from the bridge, nor could 
the foot-paths {a) and {b) be seen thence. 

Now Bully had a lady friend (canine) living in the canton 
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ment, and at times she was so attractive that absences without 
leave on the part of the dog were frequent. After one of these 
excursions Bully had been brought back, and chained up for the 
night. Next morning, while his master and I ^ere sitting at 
early breakfast, it was decided that he should be released, and 
to effectually stop further delinquency, a peon was sent down to 
the bridge with orders to intercept him if he started for the 
cantonment. 

Bully was brought in and unchained ; he had that unmistak- 
able air of detected guilt deservedly punished, and spent some 
time in begging for scraps from the table in a most deprecating 
manner. Shortly, however, he strolled into the verandah, and 
then down the front steps on to the gravel walk. After wander- 
ing about aimlessly for a few minutes, he quietly started off down 
the approach (a h b). We followed, keeping out of his sight. 
At the turn of the road Bully met the unexpected apparition of 
the peon standing on the bridge. In a moment, though not a 
word was spoken by the man, the dog turned and came straight 
back to the room, whither we had in the meantime slipped back 
unobserved, and re-entered it wagging his tail violently and 
looking exceedingly sheepish. lie now lay down and closed his 
eyes. The cocked ears showed that sleep was mere pretence, 
»' and he soon rose again, went out into the front garden, and 
hunted for buried bones, purely imaginary ones, 1 believe, llis 
search gradually led him down the hill by the foot-path (/i), — we 
keeping him in sight, as before — and he finally reached the road 
at the bottom. There all disguise W'as dropped, and he started 
ofl for the cantonment. As he neared the spot (f) the peon 
es})ied him, and shouted out his name. He turned at once, 
L limbed the hill, and came into the bungalow, where the same 
f 'lrce of repentance was gone through. 

Bully now seemed to have made up his mind that escape W'as 
impossible ; he lay dow’n on a mat in the verandah, and re- 
mained there for a long time. But for the persistent cock of 
'he ears w’e .should have imagined the animal really asleep. Mr. 

' herry eventually went to his office room, and I remained in the 
^Tandah reading the morning paper, and occasionally glancing 
. ( Bully. He lay very still, but once or twice I detected him 
I cning his eyes and raising his head to look round him. Each 
'»nie he caught my eye he wagged his tail vehemently for a 
iioment or two, and then resorted to his .sham sleep. 

Jt may have been for half-an-hour, or thcrcabouls, that this 
ale of things continued. I then became interested in an article 
ill the paper, and when I next looked up Bully was gone. 1 
t illed Mr. Cherry, and the hou'-e was searched. No Bully. The 
^ qon was »-ent for and interrogated ; he had not .seen the dog. 

a last resource inquiry w'as made of the horsekeepers down 
J * the stables (D). The reply was — “ Yes, the dog had passed 
through the gate (d) some time befoie.” Taking advantage of 
ny occupation and the absence of his master. Bully had left the 
u.sc, and taken his way to the cantonment by the only path by 
^.ch he could have escaped unnoticed by the peon — that shown 
' V Ihc dotted line. 

In this necessarily short account I have hardly done justice to 
i ully’s diplomatic powers, but most of your readers will appre- 
lale the intelligence that led the dog to .successfully elude the 
arch set over him. 

E. H. Pringle 

A SMALL English terrier belonging to a friend has been taught 
to ring for the servant. To test if the dog knew 7 v/iy it rang the 
hell he was told to do so w hilst the girl as in the room. 

The little fellow looked up in the most intelligent manner at 
the person giving the order (his master or mistress, 1 forget 
w hich), then at the servant, and refused to obey, although the 
o|der was repeated more than once. 

The servant left the room, and a few minutes afterwards the 
dog rang the bell immediately on being told to do .‘-o. 

Royal Institution, March 14 John Rae 

^ Observing the remarks of Mr. G. Ilenslow (Nature, vol. 
xix. p. 433) in reference to “ abstract reasoning as not to be 
observed in the lower animals, it has occurred to me that the 
following facts may have a useful bearing on this subject My 
sister, who lives just opposite to my own house, possesses a cat 
(now about thirteen years old) whose intelligence is very remark- 
able. He has the habit of making use of the knocker of a side 
door, which is just within his reach as he stands on his hind legs, 
whenever he desires admission. A single knock is tried in the 


first instance, but if this is not answered promptly it is follow'cd 
by what is know n as a “ postman’s knock ; ” if this is not suc- 
cessful, trial is then made of a scientific ‘‘rat-tat” that would 
not di.sgrace a we.st-end footman. I should say that “Minnie” 
holds the knocker in his paw as we should hold it in our fingers, 
and not by simply tipping it up. How far this practice involves 
“abstract reasoning” 1 will not say, but something like an 
approach to it is suggested, for he was never taught to knock at 
the door, and adopted the habit some three years ago, evidently 
to gain admittance, very often to the annoyance of my sister’s 
family, who have occa.sionally been disturbed in this way at un- 
seemly hours. I should be .sorry in thus referring trj the sagacity 
of poor pussy (who is now also somewhat feeble) to reflect upon 
him by noticing some other of his peculiarities, on€ of which is 
his fondness for a little brandy and water and other alcoholic 
stimulants ; but I think what I have referred to may be interest- 
ing to Mr. Henslow or .some other of your correspondents, and 
it is within my own knowledge and observation. G. M. 

March 15 

Mr. Hfnsiow asks foi “cases of purely abstract mental 
reflection in animaK,” and in reply 1 mention a ca c m Somer- 
setshire of a kitten about half grown, at a house w here I was 
stopping, having mental reflection of some sort. 

1 was sitting in one of the rooms, the first evening there, and 
hearing a loud knock at the front door, was told not to heed it, 
as it was only this kitten asking admittance. Not believing it, 
I watched for myself, and very soon saw this kitten jump on 
to the door, hang on by one leg, and put the other fore -paw 
right through the knocker and rap twice. 

The knocker was an ordinary-shaped one fixed in the centre 
of the door, half way up ; the top part of the door was glared. 
I saw this performance dozens of times afterw ard^-, and often 
used to put the kitten outside to see it done. It was never 
known to knock w hen any one stood in the garden, but if one 
went in-doors and shut it outside, in a few minutes came the 
usual knock. 

A sister kitten to this one was never knowm to knock, but sat 
on the doorstep and entered when the door was opened, and in 
nine cases out of ten the knocks were ‘•ucccssful. 

This kitten w^as never taught in any w^ay ; it w ould knock at 
both front and back doors. 1 should like to know if Mr, 
Henslow comiders this practical or abstract reflection; the 
result was Mauricl Belsham 

Simla Cottage, Barnes 

The explanations by Mr. Nicols (Nature, vol. xix. p. 433) 
fail to convince ire that the rat-, cut the pipes to get at the water. 
1 have seen the edge of joi.sts cut or gnawed about eight inches 
above the giound, where the rat w’ould have to stand on its hind 
legs to do it — What was that for? Again, why does f)ur cat 
sciatch the legs of the kitchen table? It seems to me that ral.s 
are often like children, they must be doing .something to work 
off the energy within them, and fill up the time, and they often 
do things without any definite reason. Lastly, if the water is at 
high pressure especially do they stop to drink the water at all ? 
It akso runs in my mind that the rats cut the lead pipes w here 
there was plenty of clean water without doing .so. 

Glasgow^ March 17 W. P. Btktian 

I BFG to thank Mr. Nicols for his courtesy in supplying the 
missing links of evidence in the rat cases (Naiure, vol. xix. 
p. 433), cases which nuy, I think, be applied with reference to 
Mr. Ilenslow’s difficulty concerning “abstract mental reflec- 
tion ; ” for it seems to me now that the most probable supiiosi- 
tion is that the rat-community had learned tnrough experience 
(likely got accidentally in cutting pipes which obstructed their 
operations) that such-like pipes at times contain w ater, .and hy 
exercise of reason came to the conclusion that it was worthwhile 
to make the exploration in the instances given. 

I give the following as told me by my wife — now' dead — who 
personally w itnessed the transaction on various occasions At 
her sister’s home in Kent a donkey which, when not employed 
by the children, grazed in a field with some cow.s, was in the 
regular habit of acting as follows : — At the usual hour for the 
cows to come home to be milked the donkey lifted the latch of 
the field gate, opened and held back the gate (which would other- 
wise have sw'ung close again) till all the cows passed out, then 
allowed the gate to shut, and went home with the cows. Of 
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course no one taught the donl^cy to do this ; but the quadruped 
gave the biped a practical lesson, from which I am not aw^are 
that they drew the abstract verbally formulated conclusion that 
reason may be exercised wdthout rhetoric. 

March 14 Henry Muiriiead 


I IJELIEVE that instances of^rats gnawing through water-pipes 
are frequent. Two have come to my knowledge during the past 
fortnight. The one instance occurred at the house of a gentle- 
man near West Hartlepool ; in the other case a large hole, 3J 
inches long, and varying from ^ jjths of an inch to i^th inch in 
breadth, W'as gnawed in the fresh-w^ater })ipe of the screw- steamer 
Mary 'Coverdale, A portion of tliia pipe, containing the hole, 
was cut off, and is preserved by me ; it is a stout leaden pipe, a 
quarter of an inch thick, and with a diameter of 2^ inches. It 
is very doubtful w'hcther there w as any flaw^ before the hole w'as 
begun. K. Morton Middleton 

West Hartlepool 


Distribution of the Black Rat 

Perhaps some of the readers of Nature may be able to throw' 
some light on the present geographical range of the Black Rat 
{Mus rattuSf L.). In the early part of 1877 some individuals of 
this species came on board the steamship Lady Frances either at 
Bombay or at Rangoon, but, as the captain believes, at the latter 
port. 'I'hc animals multiplied on board the vessel, and in August 
last I had llic pleasure of receiving from the ship a living speci- 
men, which was at once forwarded to the Zoological Gardens in 
Regent’s Park, where, I believe, it may still be seen. In a “Cata- 
logue of the Mammals of the Sahara,” by my friend, Canon 
Tri-.tram, F.R.S. {vide “The Great Sahara,” p. 385), the author 
stales that the “Far el Kla,” as the black rat is called by the 
Arabs, “still maintains its jiosition ” in the Algerian Sahara. 
And I w as ye.dcrday presented by Mr. F. Donald Thomjison, 
of Seaton-Carew’, with a shin of Mus rattus from New Zealand. 
This example, like those from Burmah, w'as brought over by a 
vessel (the Trevelyan) which loaded gram at Lyttelton, in the 
province of Canterbury, New' Zealand, where the rats embarked. 
In August, 1878, Dr. Sclater, F.R.S. , was good enough to 
inform me that “ Mus rattus has rather an extensive range over 
Europe and Western Asia,” and^added, “ 1 fear it w^ould not be 
po.-»siblc to state it very exactly.” But it is evident that the 
range of the species is much w idcr, as it is known to occur m 
North Africa, British India, and New Zealand ; and it is also 
said, by Prof. Bell and Mr. Macgillivray, to have been carried 
to America and the South Sea Islands by ship-. I should be 
glad to have further evidence as to its occurrence in Burmah, 
and it w'^ould be also desirable to know if it is found in the 
Malay Archipelago, China, Japan, or Australia. Dr. Pelers, 
of the Zoological Museum at Berlin, assured me, in June last, 
that the species w'as extremely rare, if not actually extinct, in 
Germany, and showed me the only specimen in the fine collec- 
tion under his care — an old and faded skin from Hanover. 
Tlic animal lingers in one old building at Stockton-on-'Jcc'-, 
and there is clearly a j^ossibility of its being reintroduced in 
many seaport towns through the agency of ship-.. 

West Ilartlepool, March ii K. Morton Middleton 


The United States Fisheries 

In your review of the report of the United States Commission 
of 1 ^'ish and FLheries, you say you are of opinion there is almost 
no difference betw^een Salma salar and Salma quinnat. My 
friend Prof. Baird sent me his report some time since, and also 
forwarded several thousand eggs of Salma quinnat for experi- 
ment in the hatching tanks of the Southport Aquarium. The 
eggs hatched out remarkably well, a very small percentage only 
being lost, and have proved much more hardy and tenacious of 
life than any Salma salar I ever liad to do with, and very much 
easier to feed. Salma salar have never done w'ell except when 
fed on the minute red w'orms found on the mud in the beds of 
.soijie rivers and .streams (our supply was obtained from the 
Thames). Salma quinnaiy however, live w ell, and grow faster 
on the roe of fi-jh (refuse from the fish market), such as whiting, 
than S, salar will on anything. From what I have seen of 
them I quite agree with Prof. Baird in his admiration of this 
member of the salmon family, and I share his surprise that it has 
attracted so little attention among English fish-culturists. It 
would certainly be a most valuable addition to our food-fi'-hes. 


stronger, and apparently of more rapid growth than our native 
species. On the continent, and in New Zealand and other 
countries, it is most greedily sought after, and each season for 
several years pgst an agent has carried from America to France, 
Germany, and other countries, large consignments of the ova. 
In England, so far, it appears to have been quite neglected. 

Hill Fold, Bolton, March 15 Chas. L. Jackson 


Plovers in the -Sandwich Islands 

I can vouch for the truth of the visit of golden plovers to the 
Sandwich Islands mentioned by Prof. A. Newton in Nature, 
vol. xix. p. 433. They are very numerous during the winter 
from November until March. I do not know the scientific name, 
but I have shot a great many on Oahu and Hawaii. 

If it w ill help Mr. Newton in the solution of the very interest- 
ing question he raises I may mention that M. BaiUi^re, Consul- 
General for France at Honolulu, is in the habit of sending speci- 
mens of birds to (I think) the Jardin des Plantes, Paris, where 
doubtle'JS a specimen might be found. S. Long 

Hertford, March 15 


Unscientific Art 

In the Graphic for December 28 there appeared a sketch of a 
man taking a reading on a marine barometer, on board the 
SarmatiaUf during the voyage of the Marquis of Lome to Canada. 
To see the scale better by the light of his lantern, the observer 
is rei)resented as sloping the barometer at an angle of about 30® 
from the vertical. JOHN W. Buck 

New Kingsw'ood, Bath 


ON THE POSSIBILITY OF EXPLAINING THE 
CONTINUANCE OF LIFE IN THE UNIVERSE 
CONSISTENT WITH THE TENDENCY TO 
TEMPERA TURE-EQ U I LIBRIUM 

T he idea of the ultimate final cessation of all physical 
change and life in the universe ’ has been contem- 
plated by many physicists wdth some dissatisfaction, and 
with the desire if possible to find some explanation or 
physical means by which so apparently purposeless an 
end is averted, and of avoiding the necessity for assuming 
in past time a violation of physical principles at present 
recognised to exist. ^ Several attempts have been made 
to surmount the difficulty,^ but apparently with no gene- 
rally satisfactory result. Having given much time to 
physical problems having a relation more or less to this 
question, and having always k^t the question itself in view, 

I should like to submit the following conclusion to the 
readers of NATURE as an attempt to solve the difficulty, 
though what I have to bring forward is probably not 
entirely new, as considerations partially tending towards 
the same final result have already been published by 
Mr. James Croll, Phil. Mag.y May, 1868, “On Geological 
Time;” ^ and Mr, Johnstone Stoney, “On the Physical 
Constitution of the Sun and Stars,” Proc. of the Royal 
Society, 1868-69. The groundwork of what I have to 
suggest may be described in a few words. ^ 

Taking a general view of the universe, we may consider 
it as so much matter, which contains a certain quantit}' 
of energy. Let us suppose for illustration the energy of 

* Thomson, “ On the Universal Tendency in Nature to the Dissipation of 
Mechanical Energy,** Phil. Mag., October, 1852 ; Clausius, Ninth Memoir, 
Pogg' Ann., July, 1865 ; sec also Tait, “ Recent Advances in Physical 
Science,” second edition, p. 22. 

The allied idea of the whole universe tending to agglomerate into one 
mass under the action of gravity, the notion of instability thus involved, all 
this has Something incongruous and unnatural about it that appears to be 
scarcely in harmony with the orderly working of physical phenomena, and 
would seem to point to the necessity for some .additional explanation. 

3 Grove, “ Corr. of Physical Forces," p. 67; Rankine, ‘‘ On the Reconcen- 
tration of the Mechanical Energy of the Universe," Phil. Mag., November, 
1852, &c., &c. 

4 Also Quarterly journal of Science, July, 1877. 

5 The same problem was considered by the writer in special reference to 
Le Sage’s theory of gravitation in the Quarterly yqumal 0/ Scienee for July 
last, but my present object is to deal with the question entirely independently 
of any special theories, and solely on the basis of generally accepted facts, 
or facts which if not known would be in harmony with or dedudble from 
those which are known. 
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this matter to be raised to such a degree that the whole 
forms a gas, consisting of separate or dissociated mole- 
cules, filling space uniformly. This would evidently be 
the result of applying sufficient heat, just as for example 
a gas consisting of compound molecules breaks up into 
its elementary molecules when sufficient heat is applied, 
the molecules being unable to aggregate into groups on 
account of the expansive action of the high temperature. 
When the temperature of the gas is lowered the molecules 
(as is known) commence again to aggregate into groups, 
z,e.y to cluster about common centres in chemical union. 
So in the case of the universe, in the imaginary instance 
of an (adequately) extremely high temperature, we should 
have the entire universe consisting of separate molecules 
or forming a very rarefied gas, the molecules being unable 
io aggregate into distinct groups under the action of 
gravity, owing to the enormous velocities of the mole- 
cules. The molecules would simply rebound from each 
Other in straight lines, according to the principles of the 
kinetic theory of gases.^ Let us suppose, now, the ex- 
cessive temperature to fall, or in other words the total 
energy to diminish. Then the molecules would com- 
mence to cluster into groups (forming masses) under the 
action of gravity, the mean size of such aggregated groups 
of molecules becoming greater as the temperature is less, 
and the number of such groups diminishing in the same 
proportion. At first, by a slight fall of temperature we 
should have a large number of small groups (or clusters) 
of molecules ; by a further fall of temperature a further 
clustering of molecules under the action of gravity would 
occur, the size of the separate masses would increase 
and their number diminish. The case is, in broad 
principle, exactly parallel to that of a compound gas when 
subjected to extreme variations of temperature, indeed 
as far as the purely mechanical considerations are con- 
cerned, it is only a question of scale.^ We know that 
when a compound gas whose molecules possess a high 
complexity has been heated up to the temperature of dis- 
sociation, and the temperature is gradually lowered, then 
at first only a clustering of elementary molecules takes 
place; but as the temperature is further lowered, these 
compound molecules may duster together to form com- 
pound molecules of a secondary order or higher degree 
of complexity (/>,, molecular clusters of a larger mass). 
Thus the mean mass of the dusters of molecules in the 
gas increases as the temperature is lowered, and the 
number of such clusters (or centres of aggregation) dimi- 
nishes correspondingly. 

Wc will therefore suppose that the universe has attained 
a final state analogous to this, i.€.y such that the mean 
mass of a cluster of molecules (a stellar mass) and the 
number of such clusters (stellar masses) is such as exactly 
to represent that which must exist by the actual mean 
temperature of the universe. But it may be said, as far 
as we arc able to appreciate and judge of the universe, it 
certainly appears as if the entire universe were losing its 
heat in the ether of space, and that this final state of 
things (equilibrium) were not yet attained. But it may 
be urged, in reply, we arc judging of the entiic universe 
Irom the point of view of a single stellar sun to which we 
belong. It is as if wc were to judge of the temperature 
equilibrium of a gas from the point of view of a single mole- 
cule (or of a few others sun*ounding it), in which case it is 
certain we should be unable to form an idea of the state 
of temperature equilibrium of the gas. It is known to be 
a demonstrated consequence of the kinetic theory that 
the utmost diversity exists among the velocities of the 
molecules of a gas, or the temperature from molecule to 

• line owing to the feeble action of gravity 

single molecules, would evidently be inappreciable. 

^ There is. of course, this detail of difference, vie., that while the aggrega- 
tion of molecules about a centre in chemic.al action i.s limited, the aggrega- 
tion in the ca^.e of gravity is unlimited. We merely apply in principle the 
same gener.il c msiderations tj molecules aggregated into clusters (Im^P*') 
under chemical action, as to molecules aggregated into lumps under gravific 
action (•stellar masses). 


molecule. In order to have a true idea of the state 
of temperature of the gas, we must investigate the 
conditions of a region containing some thousands of 
millions of molecules (any appreciable region or space 
actually containing this number). So in order to nave 
an adequate idea of the state of temperature equilibrium 
of the universe, we should require the mean temperature 
(state of energy) of a region containing some thousands 
of millions of stellar masses, not the narrow view we have 
from one of these, and the velocities of the few we have 
measured — not to speak of the countless dark suns that 
may exist in space, and about whose velocities we know 
nothing. Mr. Croll has pointed out ^ how it is probable that 
such dark suns may possess exceptionally high velocities, as 
the bright (visible) suns would naturally have lost in the col- 
lisions which developed their heat part of their normal 
velocity of translation, the translatory motion having been 
partly lost by conversion into heat. In the parallel case of a 
gas, it is a known fact that even if the mean temperature 
of the gas be low (less than normal temperature), some 
molecules in certain parts must acquire in the accidents 
of collision enormous velocities, and are thrown into very 
forcible vibration at the encounters, such that they woula 
become luminous if we were able to visualise single 
molecules. In other words, if all the molecules of the 
gas possessed the velocities of these single molecules 
(relatively few in number), the entire gas would appear 
like a flame. So in like manner, though single stars in 
the universe may be luminous, it (by analogy) by no 
means follows that this at all approximately represents 
the mean condition of the entire universe. This lumi- 
nous state might be quite exceptional, and the mean 
temperature of the universe might be exceedingly low for 
aught we may know. We may happen to be in a part 
where the mean temperature of the component matter is 
exceptionally higli, as, of course, from the fact of our 
being in existence, we must be in a part which is suited to 
the conditions of life. What is there, then, to oppose the 
inference that the mean temperature of the universe may 
be such that each .stellar mass (or detached portion of 
matter, glowing or not) on an average receives as much 
heat from others as it emits itself, in analogy to the mole- 
cules of a gas in equilibrium of temperature; and this 
does not prevent single stellar masses (in analogy single 
molecules of the gas) from acquiring exceedingly high 
temperatures, indeed, they would naturally acquire this 
from the encounters in certain instances, according to the 
accepted principles of the kinetic theory. 

As regards the state of aggregation of the matter of the 
universe as dependent on the energy, it would clearly in 
the same way be misleading if we were to attempt to 
judge of the mean state of aggregation from the point of 
view of the few masses in our immediate neighbourhood 
(or the narrow range of the universe overlooked by us). 
Thus, to recur to the smaller scale illustration of a gas. 
In the case of the molecules of a compound gas in a state 
of temperature-equilibrium, it is known that some of these 
compound molecules (representing a cluster of molecules 
aggregated about a common centre) must acquire now 
and then, in the accidents of collision, velocities corre- 
sponding to dissociation temperature. The compound 
molecule is thus broken up into its components at the 
collision, these components clustering together again in 
some other part of the gas, the mean state of aggregation 
remaining unchanged. Thus it would evidently be mis- 
leading to judge of the state of aggregation of the mole- 
cules of a compound gas from the point of view of an 
inappreciable region, containing a few hundred thousand 
molecules, which might in the accidents of collision have 
become exceptionally heated. In order to judge of the 
state of aggregation of the gas, wc must investigate that 
of an appreciable region, containing some thousands of 
millions of molecules. So in the case of the universe, it 

Jonrtial of Sacnccy JuVi 1877. 
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would obviously be fallacious if we were to form an esti- 
mate of the general state of aggregation from that of the 
few masses we can judge of in our immediate vicinity ; 
but we should require to know the condition of a region 
of an extent that we have no chance of overlooking, and 
under the principles of the kinetic theory, the local varia- 
tions of the states of aggregation (themselves depending 
on local variations in the velocities of the masses) would 
/luctuate within wide limits. In order to have an idea of 
the actual (mean) state of aggregation, a being would be 
required that could (on comparative scale) sweep over the 
universe with the same facility as we sveep through or 
examine regions in a gas representing a multiple count- 
less millions of times that of the mean distance of the 
detached portions of matter composing the gas.^ 

We are led to apply the principles of the kinetic theory 
to the case of the universe not so much as a speculation, 
but rather as a necessary deduction following from the 
known principle that detached masses moving freely in 
.‘'■pace (as the stellar masses are observed to do) and at 
such distances apart that gravity between the several 
masses is incompetent to deflect the path of the masses 
appreciably, must move in straight lines, and have their 
motions regulated under the mutual encounters in accord- 
ance with the principles of the kinetic theory. Only in 
the relatively near approach of the masses to one another 
does gravity come sensibly into play and deflect the path, 
causing under certain conditions rotation about a common 
centre (double stars), or, perhaps, by almost direct impact, 
nebulae with but feeble rotation, &c.‘^ To tarry the 
analogy again to the smaller scale-case of a gas, it is there 
known that the molecules are in some cases feebly im- 
pelled towards each other at a near approach, the path of 
the molecule being thus deflected at its termination, , 
whereby the conditions are given for causing a temporary 
rotation of the pair of molecules about a common centre, 
in an analogous way. The relatively vast distances of the 
stellar masses, compared with their dimensions, w’ould 
involve, as a rule, an extremely long mean path before 
the encounters, corresponding to a proportionally long 
epoch of time adapted to the conditions of life. The 
apparent extreme simplicity of the means to the end by 
the application of the kinetic thcor> to the case would at 
least seem not to be out of haimony with its truth. 

Thus the final conclusion to which these considerations 
lead would be that the universe has attained its final 
state of temperature equilibrium (if wc set no fixed limit 
to its past existence), m the ‘■ense that if wc were able to 
measure the temperature (or contained energy), of a 
sufficient number of masses through a iufficicntly exten- 
.sive region, w^e should find that in eteiy such region 
throughout the univcise ihe tcmierature (or contained 
energy) w ould be the same ; just as (on a smaller scale) in 
the case of a gas, if we could measure the temperature of 
some thousands of millions of molecules in a given region, 
we should find that though the tempeiature differed to a 
practically unlimited extent from molecule to molecule, yet 
the temperature of every such equal region was the same. 

^ Ju‘t as in the ca‘c of a conifc vnd pa*, tlu 1 miiy « f Umre raturc, cf 

^tatcs < f apgregatu n, S.t., d( ts n t aj]:ly to the iiciiv’dual unit lumps of 
matter (molecules) fornanp tlic gas tv Inch nayl< 111 \ast*^ d.flTeJtnt *tatts 
friiiu ( nc to the f therj— 1 ul to unit volumes ci i tam’iig \ast numbers of ‘uch 
un ts; so m the ca'^e of the universe, tlu unif< rm.ty tl timj ti attire, ‘^tate of 
flVgfegaiion, & t.., would not djipl) to the unit Inn jsef m.atlcr(‘^tellar m.'ih'-es) 
but to unit volumes Jn lad the umverse may be regarded as a larger «^cale 
gas. with the diflertnet that the central fi rce rrr ducing tbc apgrtpatt dlumns 
of matter that meve as y lu les is n< t olumlcaf at tu n I ut pravific actit n. If 
wc imagine (inertly ft r illustiation) a I c.ng tn relative ‘tale situated on a 
single comround molecule ( f a gas in a state of mrnal tcmpcrauire cqui- 
libiium; tnis minute I c^ng would tl serve vad dif.eunces tf temperature 
and of states of aggrtgetjt n an in d him (sr mt nu Iccule*. in siatteitd parts 
glowing m a state if di*st c.atiin, &c.), and In vt nld h im a pcihctly w^rong 
judgment t f the state t f tlie gas fn m such a narr« w point of ^»tw. bo the 
observer connected with t ne unit lump <f matter of the univtr*e (stellar 
can foim no idea of the state cf the red frtm his narre w point of \iew. 

' The occasK nal flashing out of star.s as if due to s« me *udden conxulsion 
that might be referred to ci Ihsicn as a suitab’e cause, is a notoncus fact in 
astronomy; though, fr< m the extremely limited v.tw cf the univcr‘e that we 
possess, it wculd be unreat enable to expect tuch phencm.tna to be of frequent 
accunrence. 


So in an analogous way as regards the sfafe of aggre- 
gation of the matter of the universe, since this depends 
on the temperature, it would follow, assuming an in- 
definite past time, that the mean state of aggregation of 
the matter, like the mean temperature (mean energy), is 
the same throjighout, />., the average size of the separate 
masses, or the number in unit of volume (taking suffi- 
ciently large units of volume for comparison) would be 
equal throughout, though indefinite fluctuations of dimen- 
sions would occur from one mass to another, in analogy 
with the fluctuations of velocity from one mass to 
another. 

It would further follow from the known principle that 
molecules of different densities (molecular weights) tend 
forcibly to become uniformly diffused, that by an indefi- 
nite past duration of the universe all the matter must be 
uniformly diffused if (as in the case of uniform velocity 
and uniform state of aggregation) regions of sufficient 
extent could be taken for relative comparison. This again 
resembles in principle the smaller scale case of a gaseous 
mixture, where it is known that the small detached por- 
tions of matter (molecules) are uniformly mixed, only 
when appreciable regions containing vast multitudes of 
molecules are examined, but that there is room for consi- 
derable local fluctuations of mixture (such as if only a few 
hundred thousand molecules were examined). 

Thus it appears that the kinetic theory, applied to the 
universe, would have the peculiar characteristics of allow- 
ing almost indefinite local fluctuations of temperature, of 
states of aggregation, and of composition, of the matter 
forming the univeise within regions very extensive, abso- 
lutely speaking, but infinitesimal, relatively speaking [i.e., 
in comparison with the boundless universe), these regions 
being amply extensive enough to allow an amount of 
activity and variability of energy adapted to the condi- 
tions of life ; while at the same time the principles of the 
theory, from their very nature, involve perpetually re- 
curring and yet indefinitely variable changes within cer- 
tain localised limits, the constitution of the vast whole 
(looked at broadly) remaining uniform throughout. 

S. Tolver Preston 


FRITZ MULLER ON A FROG HAVING EGGS 
ON ITS BACK- ON THE ABORTION OF THE 
HAIRS ON THE LEGS OF CERTAIN CAIWIS- 
FLIES j (Sr*c. 

CEVKRAL of the facts given in the following letter 
from Fritz Miiller, especially those in the third 
paragraph, appear to me very interesting. Many persons 
have felt much perplexed about the steps or means by 
which structures rendered useless under changed condi- 
tions of life, at first become reduced, and finally quite 
disappear. A more striking case of such disappearance 
has never been published than that here given by Fritz 
Miiller. Several )ears ago some valuable letters on this 
subject by Mr. Romanes (together with one by me) w^ere 
inserted in the columns of JNauure. Since then various 
facts have often led me to speculate on the existence of 
some inherent tendency in every part of every organism 
to be gradually reduced and to disappear, unless in some 
manner prevented. But beyond this vague speculation I 
could never clearly see my way. As far, therefore, as I 
can judge, the explanation suggested by Fritz Miiller well 
deserves the careful consideration of all those who are 
interested on such points, and may prove of widely 
extended application. Hardly anyone who has con- 
sidered such cases as those of the stripes which occasion- 
ally appear on the legs and even bodies of horses and 
apes— or of the development of certain muscles in man 
which are not proper to him, but are common in the 
Quadrumana— or again, of some peloric flowers— will doubt 
that characters lost for an almost endless number of 
generations, may suddenly reappear. In the case of 
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natural species we are so much accustomed to apply the 
term reversion or atavism to the reappearance of a lost 
part that we are liable to forget that its disappearance 
tnav be equally due to this same cause. 

As every modification, whether or not due to reversion, 
may be considered as a case of variation, ^he important 
law or conclusion arrived at by the mathematician Del- 
boeuf, may be here applied; and I will quote Mr. 
Murphy’s condensed statement ('' Habit and Intelli- 
gence,” 1879, P* 241) with respect to it : “ If in any 
species a number of individuals, bearing a ratio not infi- 
nitely small to the entire number of births, are in every 
generation born with any particular variation which is 
neither beneficial nor injurious to its possessors, and if 
the effect of the variation is not counteracted by reversion, 
the proportion of the new variety to the original form will 
constantly increase until it approaches indefinitely near 
•to equality,” Now in the case advanced by Fritz Muller 
the cause of the variation is supposed to be atavism to a 
very remote progenitor, and this may have wholly pre- 
vailed over any tendency to atavism to more recent pro- 
genitors ; and of such prevalence analogous instances 
could be given. Charles Darwin 

Blitmenau^ SL Catharina^ Brazil^ 
January 21, 1879 

Mv Dear Sir, 

If I remember well, I have already told you of the 
curious fauna which is to be met with between the leaves 
of Our Bromelise. Lately I found, in a large Bromelia, a 
little frog {Hylodes .?), bearing its eggs on the back. The 
€ggs were very large, so that nine of them covered the 
whole back from the shoulders to the hind end, as you 
will see on the photograph accompanying this letter. Fig. i 
(the little animal was so restless that only after many fruit- 
less trials a tolerable photograph could^be obtained). The 
tadpoles, on emerging from the eggs, were already pro- 
vided with hind-legs ; and one of them lived with me about 
a fortnight, when the fore-legs also had made their appear- 
,ance. During this time I saw no external branchur, nor 
<lid I find any opening which might lead to internal 
branch ia.'. 



Fig. I. 


There is here another locality in which a peculiar fauna 
lives, viz., the rocks of waterfalls, which are of very fre- 
quent occurrence in almost all our mountain rivulets. On 
these rocks, along which the water is slowly trickling 
down, or which are continually wetted by the spray of 
the waterfall, there live various beetles not to be met 
with anywhere else, larvae of diptera and caddis-flies, and 
a tadpole remarkable for its unusually long tail. 

The pupae of caddis-flies living on the rocks of waterfalls 
(I examined three species belonging to the Hy dropsy chidee^ 
hydroptilida^ and Sericostomatidcc [fielicopsyche\)y as well 
as those living in the Bromeliae (a specie^ belonging to the 
LeptoceridcE\ are distinguished by a very interesting fea- 
ture. In other caddis-flies the feet of the second pair of 
legs (and in some species those of the first pair also) are 
fringed in the pupae with long hairs, which serve* the 
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pupa, after leaving its case, to swim to the surface of 
the water for its final transformation. Now neither on 
the surface of bare or mDSS-covered rocks, nor in the 
narrow space between the leaves of Bromeliae, the pupae 
have any necessity, nor would even be able, to swim, and 
in the four species living on such localities which I exa- 
mined, and which belong to as many different families^ 
the feet of the pupae are quite 
hairless, or nearly so, white in 
allied species of the same 
families or even genera {Heli- 
copsycke) the fringes of the 
legs, used for swimming, are 
well developed. 

This abortion of the useless 
fringes in the caddis-flies in- 
habiting the Bromeliae and 
waterfalls appears to me to 
be of considerable interest, 
because it cannot be con- 
sidered, as in many other 
cases, as a direct consequence 
of disuse ; for at the time 
when the pupae leave their 
cases and when the fringes of 
their feet are proving either 
useful or useless, these fringes 
as well as the whole skin of 
the pupa, ready to be shed, 
have no connection whatever 
with the body of the insect ; 
it is therefore impossible 
that the circumstance of the 
fringes being used or not for 
swimming, should have any 
influence on their being de- 
veloped or not developed in 
the descendants of these in- 
sects. As far as I can see, 
the fringes, though useless, 
would do no harm to the spe- 
cies, in which they have dis- 
appeared, and the material Fig. *. Fig. 3. 

saved by their not being 2.— Tibia and tarsus oF the 

developed appears 
quite insignificant, so that 
natural selection can hardly 
have come into play in this 
case. The fringes might disappear casually in some indi- 
viduals; but, wdthout selection, this casual variation would 
have no chance to prevail. There must be some constant 
cause leading to this rapid abortion of the fringes on the 
feet of the pupae in all those species in which they have 
become useless, and I think this may be atavism. For 
caddis-flies, no doubt, are descended from ancestors w hich 
did not live in the water, and the pupae of which had no 
fringes on their feet. Thus there may even now exist 
in all caddis-flies an ancestral tendency to the production 
of hairless feet in the pup^e, which tendency in the common 
species is victoriously counteracted by natural sele:tion, 
for any pupa, unable to swim, would be mercilessly 
drowned. But as soon as swimming is not required and 
the fringes consequently become useless, this ancestral 
tendency, not counterbalanced by natural selection, will 
prevail, and lead to the abortion of the fringes. 

I do not remember having seen, in any list of cleisto- 
gamic plants, the Podostemaceje. These curious little 
aquatic plants, which Lindley placed near the Piperaceae, 
Kunth between the J uncagineac and Alismaceie, and which 
Sachs considers as being of quite dubious affinity, cover 
densely the stones in the rapids of our rivers ; on the 
branches which come above the surface of the water, 
there are pedunculated, open, fertile flowers ; but there 
are numerous sessile flower-buds also on the branches. 


. Kft pairs uf leg'? of the piiua of 

10 oe AspecicsoF Leptocend®, iahiliit- 
Bromeli®. Fig 3 — -riic 
Sci lie of u nearly allied s^iecies 
inhabiting rivulets. 
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which probably remain submerged for ever ; I have not 
yet ascertained whether these submerged flowers are 
fertile ; if they are so, they can hardly fail to be cleisto- 
gamic. Fritz Muller 


A STUDY IN LOCOMOTION^ 

II. 

III. The Paces of the Horse , — Every one can recognise 
whether t horse is walking, trotting, or galloping, and 
yet few would be able to point out the rhythm and order 
of succession of the movements of the limbs in different 
paces. These movements, in fact, succeed each other 



Fig. 8 . — Rcgsteiinj; apparatus for horse's paces. 


too rapidly for the eye to follow them, and their ihythmic 
succession is more readily perceived by the car than by 
the eye. It is indeed ordinarily by the ear that we 
become aware of a horse^s pace. When at each return 
of the step {re7/olutton du pas) we hear two distinct 
strokes of the hoofs, w'e call it an amble, or a trot ; three 



Pig. 9.— S3mcptic table of the different paces ( f the hor-r, after the classic 
authon : z, amble : 5, foot pace , f, trot, &c. 

strokes unequally s^arated denote a gallop ; lastly, four 
strokes indicate a foot pace. But these paces may be 

* “Moteurs animds ; Experiences de Physiolfg'e graphi^uc." Lecture 
by Prof. Marey at the Pans ireet.n£ cf the French As‘5ociation, August 

1878. 


more or Jess irregular, variable, or crippled ; besides that, 
when an animal passes in a very shoit space of time from 
one pace to another, how shall we decide upon the 
manner in which the transition is effected ? To clear up 
these points great efforts have been made by horse* 



Fig. jo.— Notati ns of two airs, a .-inJ n, executed upon the keyboard of a 
harmunium. 

trainers and veterinary surgeons, to whom the questions 
involved are of considerable importance. 

Now, as I have just said, the ear judges better than the 
eye as to the rhythm of successive movements, but in 
order to demonstrate the production of these rhythmic 
strokes in twos, and threes, and fours, it is essential to 
know to which foot each separate sound is to be attri- 
buted. Ingenious experimenters have attached to the 
four feet of the horse bells of different tones, but in 
perfect harmony with each other. Varied melodies or 
harmonies are thus produced, accoiding to the succession 
or synchronism of the strokes. But such an anancrement 
w'ould ccitainly not give the length of time each foot 
remained upon the ground, therefore the question of the 
l)accs of the horse has not been entiicly resolved even by 
this method. Turn to any special treatises on the subject, 
rndyouAMll sec that beyond the amble, the downright 



Gall p (»f 3 j s A, ind c.itions of t’le ihiee s rps , li, indicat ( ns of the 
mjiTibtr ot *tet wh rh form the supp ri of the b dy at each mutant of 
the gal] p of 3 steps. 




Gall p of 4 sT« ps. 

Fjc. II,— Notatb ns of the gallop of 3 and 4 steps. 

trot, and the three-step gallop, there is, perhaps, not a 
single pace respecting which contradictory theories are 
not held. In face of the difficulties of this problem, you 
will doubtless foresee what will be my conclusion ; it will 
be necessary to have recourse to the graphic method 
which will solve the question in the simplest manner 
possible. 
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Let us take up the question at the point to which it has 
been brought by the experimenters to whoyn"! have just 
alluded The succession of the movements of the horse’ s 
legs, since it is rhythmical, and since alfeo we produce 



Irans ti i from the trot t ) the fo t pice 



Trans tton^rom die trot to the gallop of 3 stem's 



Irans ti n f r 11 the gillop of 3 steps to the trot 
Fi( I a — Transitions between different paces 

from each foot a different tone, forms a sort of music 
Now this music is very simple, because it is only com- 
posed of four tones The following arrangement will 
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^ Tio 13 -^Diagram of the tracks of horses if^flifferent pices 

permit us to obtain the notation of this music, written by 
the horse himself Under each of the horse's shoes we 
place a bag {ampoulle) full of air, which, by means of a 
tube IS connected with another similar small oag, which, by 


Its changes m bulk, acts upon a pencil When the horse 
I plants Its foot upon the ground, it raises a pencil, which 
j remains raised as long as the foot is kept down Four 
I pencils are placed in position, connected with the four 
under the horse’s feet, and these pencils placed in a 
right line parallel with the avis of the cylinder, spon 
laneously trice the succession and duration of each 
setting down of a foot 

Fig 8 shows the ariangement of the apparatus The 
four limbs of the horse bear four india rubber tubes, 
which converge to the hand of the jockey, and so to the 
inscribing apparatus on the c>linder which he hold> 

1 he results thus obtained by the different paces are 
shown side by side to the number of ten in I ig 9. Each 
foot, as in musical notation, has ito charactei istic sign, by 
the height of which the symbol of its stay on the ground 
IS traced We will agree that the fore feet shall mark 
upon the lines above, the rear feet upon the linc^ below 
Now the hoi se can, with his four feet, execute the most 
rapid movements, and yet nothing will be wanting from 
the inscription And in the first pi ice, in order to give 
you confidence m the employment of this method, let us 
, show you how it solves a problem stiH more difficult 
' When a clever pianist passes his fingers over the key- 
board, who could describe the movements that he 
executes, say what note has been touched first, and for 
how long, then what notes followed, together or sepa- 
rately, with their rhythms and tones ? But let us write 
down these movements, and when they are fixed upon 
paper we can analy se them with case 

In the apparatus which I use, the keys act by pressure 
upon the bags of air connected by tubes with other 
bags, which cause pencils to move See with what 
ease these little pencils reproduce all the movements of 
the fingers passing over the mute keyboard; you will 
presently see the instrument in operation I pr^^ttj^to 
you, first of all, what it has just written (Fig, S 

serve these notes drawn up in gamuts and arpeggid*ii, 
these varied accords, these changes of tone where sharps 
and fiats reveal themselves by strokes drawn longitu- 
dinally This instrument, which is now in action for the 
first time, has been constructed by our colleague, M. 
Fatin, whose skill has already excited the admiration of 
all who know him 

And now that you no longer doubt, I trust, the faithful- 
ness of the method, let us analyse the tracings on the 
diagram I have just now shown you (Fig 9) In order 
to undeistind it fully, let us borrow the ingenious idea of 
Uug^s, and compare the horse or any other quadruped 
to two bipedh walking one behind the other If the two 
walkers execute the same actions at the same time, that 
IS to say, if they both simultaneously raise and set down 
the right foot and then the left, it is the ambU (No i) 
which is produced 1 he ear only detects two sounds at 
c ich combined step, because tu o feet touch the ground 
together This is an example of latetal bipedal move- 
ment If the rearmost walker has half finished the rest- 
ing df one of his feet when the foremost walker plants the 
same foot on the ground, it represents the /{Ril-pace Here 
the foul footsteps are separate, and the ear distll^guishes 
four equidistant sounds, the order of succeS$iO)h would 
be (commencing to count by the right foot), fotemost 
7 ighty 7car77iosl left^ foremost left, rearmost right Let us 
imagine that the rearmost walker makes movements 
absolutely the reverse of those of the walker in front, 
that is to say , that one of the right feet strikes the ground 
when the other right foot rises from it, we shall then have 
the trot Two feet will be always associated and will 
give but one sount^ an4 these feet will exemplify 
bipedal motion 

Such, then, is our knowledge of the rhythm of paces^ 
or at least the points upon which all are agreed. But if 
we desire to gather from divers authors the definition of 
more complicated paces, intermediary to those wc Have 
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just described, we shall only find, as I have before stated, a The gallop of three steps may be distinguished in two 
number of contradictions between writers holding different forms; the right-hand gallop, in which the right-hand 
^ews. In the most rapid pace, the gallop, that of three steps, ^ 



Fio 16 —Horse at a galbp o® three steps. Mo nent of the first step. 


Fic. zg. —Foot pace, momcat of lateral support. 


tform the second step. Lastly, one hears] the other fore- responds to this question also. Just as the notation of a 
i^oot fall, and this is the third step. piece of music shows how many fingers rest at once upon 
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the notes on the keyboard, in the same way Fig. ii shows 
that the horse, at tne moment when he falls back upon 
the earth, is supported only by one foot ; then, when the 
two diagonal feet strike the ground together in their turn, 
the horse has at this moment a triple support. Without 
the notation of paces we had certainly f«iled to distinguish 
this series of supports. 

The gallop of the racecourse used gjenerally to be con- 
sidered as a pace of two steps, in which the horse struck 
the ground alternately with the two fore-feet and the two 
hind-feet. This gallop shows itself in the notation as a 
pace of four steps ; the tracing dissociates the two fore- 
feet and the two hind-feet, although they follow each 
other at a very short interval. 

The transition from one pace to another, impossible to 
determine by direct observation, is clearly inscribed in 
Fig. 12. 

IV. Ariisitc Representation of the Horse and other 
Animals , — The artistic representation of animals requires 
a special and varied acquaintance with their peculiarities. 
Nothing can replace the patient study by which the 
painter or the sculptor acquires an anatomical knowledge 
of the limbs of animals and the aspects which they assume 
in different positions. But if the painter or the sculptor 
wishes to animate his work, if he wishes to show the horse 
putting forth its efforts in powerful traction, or to repre- 
sent it urged rapidly forward in the race, it is necessary 
to have an exact acquaintance with different paces. 

That which is true of the horse is equally so of other 
animals ; but all present among themselves such great 
analogies in this respect, that if we are acquainted with 
the paces of the horse, we can represent those of any 
other animal. 

The summary analysis we have just now made of the 
rhythms of steps in each pace is not )Ct sufficient to 
express the attitudes which represent them ; w e have as 
yet only examined in connection with these movements 
one of the two essential ideas. We are acquainted with 
the relations of time ,* it is necessary also to become ac- 
quainted with the relations of space, that is to say, to 
know at each moment in what place to find each of the 
members raised or planted upon the ground. Obliged to 
abridge this already long discourse, 1 will not tell you 
how one determines graphically the phases of the move- 
ment of a foot that is raised, but I will show you sum- 
marily how we determine the place where each foot is 
brought down. This indication is furnished by the im- 
print which the horse leaves upon the ground. M. de 
Curnieu, Capt. Raabe, and M. Lenoble du Teil have 
studied with particular care these imprints or tracks of 
the horse at different paces. The smooth sand of the 
sea-shore presents a surface admirably adapted for this 
study. Persons who have acquired the habit, easily 
decipher such imprints. But in order to render them 
easily read by every one, we have conceived the idea of 
giving a different form to the shoes of the fore-feet from 
those of the hind-feet by furnishing the latter with clamps. 
The principal paces represented by their tracks have 
been thrown together in Fig. 13, which I have borrowed 
from M. Lenoble du Teil. In combining with the 
idea of the rhythms, that of the place where each foot 
w'ould be planted, the errors of attitude which disfigure so 
many chefs d^ceuvreSy w’ould be avoided. You will, 
perhaps, say that few persons are capable of recognising 
faults of this kind. On this point one might repeat what 
Baron Dupin said with respect to perspective in its rela- 
tion to the art of painting. "In proportion as exact 
knowledge becomes more widely diffused, many faults 
which to-day only shock a small number, will shock the 
general public, and artists will no longer be able to 
perpetrate them with impunity.^’ 

Those artists who at the present time make such praise- 
worthy efforts for the correct representation of the horse, 
would find great assistance from making use of the 


notation of paces. Let us see in what way. Take, for 
example, the notation of the trots. We all grant, in the 
first place, the possibility of dividing each step into a- 
series of successive instants, ten or twenty, for example. 
At each of these instants the horse will have a different 
attitude, but throughout the time the limbs diagonal to each 
other will be executing the same motions at the same time. 

Let us take one of these instants at random and mark 
it by a vertical line (Fig. 14). The notation shows us 
that at this instant the right hind-foot and the left fore- 
foot are planted upon the ground, but that the right fore- 
foot and the left hind-foot are still raised, and are about 
to be set down. That is exactly as represented in the 
figure. 

Upon another notation (Fig. 15) we have chosen 
another instant, that in which the horse is suspended in 
the air, and when the hind-feet have already quitted the 
ground, whilst the fore-feet do not yet touch it. 

Let us pass on to the pace of the gallop (Fig. 16). The 
moment chosen is that in which the horse falling back 
upon the hind-foot has just made his first step. Two 
limbs in diagonal relationship are about to strike the 
ground at the same time, namely, the right hind-foot and 
the left fore-foot, represented as already being lowered 
towards the earth. As to the right fore-fool, that will 
strike the ground last, accordingly it is shown as still the 
furthest removed from the earth. 

With regard to the foot pace, which is the most diffi- 
cult to explain, three instants have been selected on the 
notation : i. That where the hind-foot is about to be 
raised, and where the fore-foot is in the middle of its ele- 
vation (Fig. 17). At this moment there are three feet at 
rest, which only takes place with horses when making an 
effort of traction. 2. The moment in which the two 
diagonal feet arc raised, the one having just quitted the 
mound and the other being about to be placed upon it 
(Fig. 18). 3. The moment when the animal, supported 
by two feet on the same side, is raising one of its fore-feet 
and is about to set down one of the hind-feet on the same 
side (Fig, 19). 

These pictures have no other pretensions than to be 
correct as regards the position of the members ; it would 
be the artist’ s duty to add elegance of form. But is it not 
something to have a simple and sure means of representing 
a horse in any pace and in any phase of the steps in that 
pace ? The employment of the graphic notation would give 
to the artist the double advantage of representing the paces 
with truthfulness and of varying them to an extent almost 
illimitable. Now, imperfection in art is not displayed 
solely by errors that may be committed, for too often an 
artist who is thoroughly acquainted with a correct attitude 
repeats it with regrettable monotony. 

(To be continued.) 

GEOLOGY OF NATAL AND ZULULAND 

S OME years have now passed since Mr. Griesbach 
*gave to the Geological Society his paper and map^ 
illustrating the geology of Natal and the borders of 
Zululand. Passing events now give to his investigations 
the greatest interest, not simply due to the possible light 
that may be thrown on unsolved, or partly known, problems 
by the sojourn in that area of the contingent that has 
lately left our shores, but from the fact that the safety 
and success of our forces in great measure depends on 
the surface contour and physical character of the country 
to be traversed, which are necessarily directly dependent 
on its geological structure. 

Few can have studied a geological map, without noticing 
the close connection between long lines of escarpment 
and belts of level plains with particular rocks, or noticing 
the marked uniformity in direction of strike of geological 
formations over large portions of the earth’s surface ; 
rock series after rock series plunging beneath its neigh- 
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bour, and disappearing from view, only to be succeeded 
by higher ana higher strata above them. No better 
example of this could well be found than the map of 
Natal of Mr. Gricsbach ; the rocks all run parallel to the 
sea-coast, striking into the Zulu territory, and dipping 
steadily the one after the other into higli ground, form- 
ing the watershed between the Indian and Atlantic 
oceans. The eastern or seaward belt about fifty miles in 
width, consists of ancient mica-schists, resting on granite 
and gneiss seen at the bottom of the deeper valleys, the 
whole surmounted by the “Table Mountain Sandstone,” 
of carboniferous age, forming extensive plateaux, lying 
perfectly flat on a horizontal surface of clay- slate, and 
broken by lines of fault, into a series of steps, plateaux 
rising above plateaux, with precipitous sides to a height of 
2,300 feet between the sea and Pietermaritzburg, where 
the country again descends to 2,080. These table- 
lands arc covered with extremely poor soil, supporting a 
dense grass vegetation, on which feed numerous herds of 
cattle ; not a shrub occurs to enliven the endless uniformity 
of the scene, broken only by the ravines formed by the 
rivers cutting down through the sandstones to the granite 
and old rocks beneath, often forming precipitous cliffs 
several thousand feet high, the vertical drop, from the 
Krantzkop Mountain to the River Tugela being nearly 
3,800 feet. The top of this mountain is composed of 
melapbyrc ; these mclaphyre greenstones contain copper 
ores and strike south-westwards to the Ingeli range in 
Kaffirland. 

At Pietermaritzburg, the next belt of country com- 
mences, the town being built on the basement beds of the 
Karoo formation, belonging to the Dicynodon beds of 
South Africa, of triassic age, the name being given from 
the “karoos,^’ or immense plains of the interior, forming 
the largest part of South Africa, including the elevated 
tract of “Kalahari, the Free States, and the Transvaal, 
as well as the country to the north, as far as Limpopo.^’ 
They are present in the Zambezi, and rise to a height 
of 12,000 feet in Mont-aux-Sources, in the Drakenberg 
Mountains. The base of the Karoo scries rests uncon- 
formably on the carboniferous table mountain sandstone, 
and consists of large angular blocks of transported granite, 
greenstone, and gneiss, in a matrix of clay and grit. They 
occupy a large area, and pass under plant-bearing shales. 
These boulder beds have been ascribed a glacial origin 
by Dr, Sutherland, Surveyor-general of Natal. Mr. 
Griesbach points out the overlying plant-beds corre- 
spond to the plant-beds of Southern India, associated 
With Dicynodon remains, and also resting on a boulder 
bed (Takhir group). 

The great Karoo plains. Dr. Grey is inclined to regard 
as the bed of an inland sea ; salts of soda predominate 
largely in the salines of the soil, and assist in forming the 
‘‘ background” of this region (sandy soil, with salt, car- 
bonate of soda, and some salts of magnesia and alumina). 
Its surface forms the sweet-grass country of the Dutch 
“Zout-Veldt,” yielding the valuable Karoo plant 
chocra parviflord). In this tract the climate is most 
salubrious, and the higher the country ascends the more 
fruitful is the ground. The yellow wood flourishes, wheat 
and European fruits flourish, and the cold of the winter, 
though not so severe as that of northern Europe, braces 
the European settler, and agrees with his constitution. 

Fringing the Natal shore, there is a narrow belt of the 
Karoo formation, resting unconformably on the table moun- 
tain sandstones and older rocks, so that the latter form an 
exceedingly low and flat-topped anticlinal arch, throwing 
off the Karoo beds on either side. Landward these rise 
to the Drakenberg, seaward they have for the most part 
been denuded away, though their presence in Southern 
India points to the former extension over what is now the 
Indian Ocean of a series of lakes fringed by lands covered 
with plant growths, extending over Southern India, and 
parts of South Africa. The investigations of Mr. Blan- 


ford in Southern India support the views of Prof. Huxley 
and Mr. Sclater as to the existence of an extending sudv 
merged mesozoic continent, “Lemuria,” which was 
shadowed forth in Mr. Darwin's researches on coral reefs’. 
Mr. Blanford comments strongly on the great relatioit 
between the planfs of the Indian and Australian (New 
South Wales) coalfields, many of the spedies being 
identical, the two localities being no less than 5,550 miles 
apart. In India these plant^beds rest on the supposed 
glacial (Permian?) beds of the Takhir group, the 
included scratched blocks being often forty-two feet in 
circumference. 

The Karoo boulder bed is described by Dr. Sutherland 
as containing well-scratched blocks, inclosed in a material 
which has since been metamorphosed, and resting on 
scratched old silurian sandstones. The characters Of 
the various members of the Karoo series is well capitu- 
lated by Prof, Rupert Jones in Mr. Ralph Tate’s paper 
on South African Jurassic marine mollusca, the sequence 
being : Stormberg beds (Huxley) ; Beaufort Beds ; Koo^ 
nap beds, and Ecca beds. The Beaufort beds most 
closely correspond to the Dicynodon beds of India, the 
boulder beds in both countries, according to Mr. Blan- 
ford, being pre-triassic, and he carries back his Indd- 
oceanic continent to Permian times, and extending up to 
a late Jurassic epoch — South Africa, India, and Australia 
being connected at the early part of the period, Africa 
and India, up to the end of the miocene. 

In 1824, some caves called Izinhlnzabalungu (white 
men’s houses) were discovered by Mr. Fynn to be fossili- 
ferous ; the name, given by the natives, was due to ship- 
wrecked sailors having taken up their abode in them. 
In 1851 Capt. Garden had his attention called to these 
fossils, especially some gigantic Diocrrami, two feet by 
one foot, by his servant, named Thomas Souton, a Private 
in the 45 ih Regiment, after whom one of the fossils 
obtained was named by Mr. Baily, who examined them at 
the request of the late Prof. Forbes. The deposit occupies 
a small tract on the south end of the colony, and, as Mr, 
Baily pointed out, may be correlated with the lower 
cretaceous of Southern India, one species Pecten quin- 
guecostafus being common to the English greensand. 
The investigations of Mr. Griesbach have largely added 
to the number of the species, and supported Mr. Baily’ s 
conclusions, twenty-two of the species occurring in India, 
thirteen being peculiar. Another patch of cretaceous 
rocks occurs at St. Lucia Bay, in Zululand, resting im- 
conformably on the Karoo strata. 

At the close of the Jurassic period, the Indo-oceanic 
continent was submerged beneath a shallow cretaceous 
sea, surrounded by coasts, covered with vegetation, 
extending from India to Natal. At the close of this 
epoch elevation commenced, and is probably still going 
on, as raised beaches, coral reefs, and oyster banks may 
be seen twelve feet above the sea. Through this action 
the Port of Durban must inevitably be silted up, which 
will be the fate of most of the ports on this coast, except 
the large port of Delagoa Bay, which is naturally clean 
swept by the north and south Mozambique current, which 
has gradually hollowed out the Bay. 

Chas. E. De Range 


OUR ASTRONOMICAL COLUMN 
Prizes of the Paris Academy. — At the annual 
public sitting of the Academy of Sciences at Paris, last 
week, the medal on the foundation of Lalande was 
awarded to M. Stanislas Meunier for his researches on 
the constitution of meteorites, which, in the opinion of 
the Commission appointed for the consideration of claimsl 
have led to results that occasion surprise, but at the same 
time appear Justified by M. Meunier's investigations. 
Astronomers had followed with interest the labours of 
M. Daubrde, who has contributed so much to establish 
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a connection, little expected, between these bodies falling 
from the heavens, and the lower strata of our globe, and 
this circumstance has caused an increased amount of 
attention to the researches of his pupil and follower, M, 
Meunier, who finds by his recent worlf that the analogy 
alluded to is not confined alone to mineralogical consti- 
tution, but that it is extended to the relation which these 
cosmical materials, disseminated in space, present when 
compared amongst themselves, as is done for the con- 
stituent rocks of our globe. The Commission considered 
that M. Meunier had reason to conclude, from hi;s expe- 
riences, that all these masses once belonged to a con- 
siderable globe, like the earth, of true geological epochs, 
and that later it was decomposed into separate fragments, 
under the action of causes difficult to define exactly, but 
which we have more than once seen in operation in the 
heaven itself. Such a conclusion, it is remarked, adds 
greatly to the interest attaching to these “ minute stars : 
the astronomer, once occupied only with their motions 
and their probable distribution in space, finds himself 
confronted with a sidereal geology, as he already was 
under the necessity of having regard to celestial physics, 
celestial chemistry, and celestial mineralogy. The medal 
is awarded with the view to encourage M. Meunier to 
follow up his studies, so interesting in regard to the con- 
stitution of the solar system. 

The Valz prize was adjudged to Dr. Julius Schmidt, for 
his great chart of the moon, and the immense labour 
which its production has involved during a period of 
thirty-four years. The report of the commission for this 
prize contains a brief resit ml* of earlier work in this direc- 
tion, concluding with a remark, the truth of which will be 
sufficiently obvious, that Dr. Schmidt^s work, “aujourd^iui 
ddjk si pr< 5 cieux, servira dans Tavenir de base k dc nom- 
breuses investigations, et nous pensons quo Ic temps ne 
fera qu’en accroitre la valeur.” 

The Damoiseau prize, first proposed in 1869 for a re- 
vision of the theory of Jupiter’s satellites, discussion of 
the observations, and redetermination of the constants 
involved, with the formation of tables of the satellites, 
has been renewed without effect in 1872, 1876, and 1877, 
and is further remitted to 1879. The value of this prize 
is 5,000 francs. 

Favt/s Comet. — Dr. Axel Mdller, continuing his elabo- 
rate investigations on the motion of Faye^s comet, which 
he has conducted with so much success during the 
last twenty years, has communicated to the Stockholm 
Academy elements and an cphcmcris for the next appear- 
ance, which it now appears will not take place under such 
favouraljle circumstances for observation as has been 
stated elsewhere. From November, 1874, to April, 1876, 
the distance of the comet from Jujiiter was less than 
twice the mean distance of the earth from the sun, and in 
June and July, 1875, not more than 1*5 ; the effect of 
this has been to retard the next perihelion passage by 
more than thirty-eight days, or to delay it till January 22, 
1 88 1, under which conditions the theoretical intensity of 
light can at no time be half as great as at the date of 
discovery by M, Faye in 1843. At the last return only 
four observations appear to have been secured, owing to 
the comet’s excessive faintness, three by M. Stephan, at 
Marseilles, on September 3, November 28 and 30, and one 
by Dr. C. H. F. Peters, at Clinton, U.S., on December 23 ; 
so admirably had the calculations of the perturbations 
during the preceding revolution been effected by Dr. 
Axel Mollcr, that M. Stephan’s first observation gave the 
comet’ s position only four seconds of arc from the pre- 
dicted place. The chief disturber of the motion of this 
comet is, of course, the planet Jupiter, but Dr. Moller 
takes into account also the effect of the attraction of 
Venus, the earth, Mars, Saturn, and Uranus. The 
amount of perturbation during the actual revolution is 
greater than in any other since the comet’s discovery. The 
tiext perihelion passage takes place 1881, January 22-665, 


G.M.T., the comet at this epoch moving in an ellipse 
with a period 56*526 days longer than at the previous 
perihelion passage in July, 1873. Dr. Axel MollePs 
ephemeris extends from 1880, July i, to 1881, January x ; 
the comet will be nearest to the earth on October 3, 
distance = i *09, and situate at this time some ten degrees 
south of a Pegasi. 


BIOLOGICAL NOTES 

Fossils of the Amazonian Devonian.— Mr. R. 
Rathbun, late of the Geological Survey of Brazil, has 
published a list and description of the Brachiopods of the 
three Amazonian- Devonian localities, showing that of the 
twenty-one species recorded from the Maecurd, thirteen 
were also found on the Caruk, including all the commoner 
species of the former. There is not so close a relation- 
ship between the Ererd fauna and the Maecurd. Several 
of the commonest Maicurd species do not occur at Ererd, 
and vice versd. At Ercrd there are five species of Lingula, 
four of Chonetes, four of Spirifera ; at Maecuru there are 
no species of Lingula, four of Chonetes, and six of Spirifera. 
Several of the Amazonian shells are identical with those 
of the North American Devonian ; three in the Majcurd, 
and Canid, viz., Spirifera duodenaria^ Amphi^enia 
eloiigata^ and Strophodonta perplana. Two forms of these 
are only known in the Corniferous limestone and Schoharie 
grit of N orth America. The Ererd beds are more closely 
related by their fossils to the Hamilton group than to any 
other North American group. In Park, on the whole, 
there is the same general succession of species as in the 
Corniferous and Hamilton groups of North America, and 
a similar intermingling of forms. The lamellibranchs are 
not published yet, but it appears probable that many 
species arc identical w'ith New York State forms. Among 
the Trilobitcs are species of Ilomalonotus, Phacops, and 
other genera. (Proe, Boston Society of Nat. Hist., 1878.) 

Australian Fossir, Corals.— The subject of Aus- 
tralian fossil corals has occupied much attention among 
pahxontologists of late years. The investigations of the 
forms found in the deep sea has brought the tertiary 
forms into prominent notice. Following in the line 
of the researches of Prof. Duncan, the Rev. J. E. T. 
Woods has recently published {Journal and Proceedings 
of the Royal Society of New South Wales, vol. xL, 1878) 
a paper on some Australian tertiary corals, in which he 
describes some new species from Muddy Creek, near 
Hamilton, in Western Victoria. Some of the species arc 
very interesting, and the author concludes his paper by 
asserting : — i. That there is no species of the genus 
Caryophyllia living in the Australian seas, or to be found 
fossil in its rocks. 2. That there arc three well-marked 
and peculiar forms of Deltocyathus. 3. That of the two 
species known of Sphenotrochus in Australia, one is still 
lining ( 5 . variolariSj n.s.) at a depth of seventy fathoms. 
4. That there are two fossil analogues of the living Cono~ 
cyathus sulcafus^ which itself is supposed to be identical 
with a European miocene form. 5. That there is a fossil 
form in the miocene rocks of Australia, of the cretaceous 
genus Smilotrochus. The Rev. W. Woods mentions 
that he is preparing a monograph of the recent species 
of Australian corals. 

Herring Culture.— Dr. H. A. Meyer has published 
an interesting contribution to the natural history of this 
important fish, as part i of a series of short papers to be 
issued by the Commission for the Scientific Investigatior 
of the German Sea (Berlin, 1878). In this he supple- 
ments his previous researches into the influence of th< 
temperature on the development of the spring herrings 
eggs. It may be remembered that in the large report pub 
lished by the Commission it was found that the escape 0 
the herring from the egg, in the case of the autumi 
herring, could be very considerably delayed by kcepinj 
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the eggs in very cold water ; and now experiments made 
with the same object in view prove that in this respect 
there is very little, if any, difference in the behaviour of 
the autumn and spring spawnings. As in the previous 
experiments eggs artificially fecundated were those opera- 
ted with, and while some of the eggs were exposed to the 
salt water at its ordinary temperature at Kiel, others 
were placed in a wooden refrigerator, into which the 
same sea-water, but cooled down to the desired degree, 
was admitted. A most necessary precaution was keeping 
the eggs from being heaped together, as they then almost 
invariably became mouldy. Another series of experi- 
ments was made to test whether the eggs exposed to the 
very salt waters of the North Sea w’ould ripen quicker or 
slower than those exposed to the less salt water of the 
Baltic, but the time of the development, the tempera- 
ture of the waters being the same, was found to be very 
slightly, indeed hardly perceptibly different. A third 
series of experiments were of a very interesting nature, 
supplementing those already made, as to the rearing of 
the herring from artificially fecundated eggs. So far as 
is known, no one has yet succeeded in rearing the 
young herring, and even Dr. Meyer’s repeated attempts 
broke down, owing to the impossibility of stopping the 
formation of the hypha; of some fun^s, and also in 
some measure to the difficulty of obtaining suitable food. 
Very soon after the yolk w'as altogether consumed they 
would die, so that most of the experiments on their 
growth were made on specimens freshly caught from time 
to time. Once he succeeded, in the spring of 1878, in 
rearing a few until they attained the size of 72 mm. 
However, as the result of these experiments, a great deal 
of insight has been obtained into the food— at first of 
almost microscopical dimensions — which the young her- 
ring consumes, and as to the enormous voracity of the 
little fish. 

Madagascar Forms in Africa.-— At a recent meeting 
of the Society of Naturalists of Berlin Herr Eichler exhi- 
bited specimens of a new species of Ouvir^ndra lately 
discovered by Herr Hildebrandt in Eastern Africa. The 
remarkable form of water-plant known as the Lattice-leaf 
Plant {fluvirandra fenesiralis) with tw o other species of 
the same genus have been hitherto regarded as amongst 
the wonders of the peculiar flora of Madagascar, so that 
the discovery of a member of the same group in conti- 
nental Africa is a fact of much importance in botanical 
distribution. The new Ouvira?idra, although agreeing 
with the Madagascar species in all essential points of 
structure, does not present the singular holes in the leaves 
that distinguish the Ouvirmtdra fcncstralis^ but one of 
the other Madagascar species is likewise abnormal in this 
respect. 

The "Digger” Mollusc and its Parasites.— The 
little digger, Donax fossor, represents a countless mass of 
life off Cape May, New Jersey, large areas looking Hke 
barley grains lying on a malting floor when the fide 
retires. It gets uncovered by the breaking surf and 
instantly reburies itself with its pow erful foot w^hen the 
waves retire. The siphons are long and active, looking 
like so many wriggling worms. Although the prey of 
shore birds and fishes, and beset with parasites, they lie 
so thick as even to interfere with one another in burying 
themselves. The liver of these bivalves is alw^ays found 
beset by flukes, from half a dozen to several dozen, and a 
bell-shaped trichodina crowds the branchial cavity. 

Action of the Heart of the Crayfish — M. Felix 
Plateau, of Ghent, has succeeded in applying the graphic 
method to the study of the heart’s action in the crayfish. 
A curve is obtained, of which the ascending portions cor- 
respond to diastole, and the descending to systole, con- 
trary to what obtains in the vertebrate heart. It is 
strikingly like the trace of the contraction of a muscle ; 
a rapid, almost sudden ascent, with a short flat summit, 


then a gradual descent, at first quicker, then slower. This, 
however, does not represent the whole truth ; it is 
possible, also, to demonstrate a wave affecting the muscu- 
lar wall of the heart, and travelling from behind forwards, 
thus demonstrating that this condensed heart is a true ’ 
dorsal vessel. On the stimulus of the entrance of reno- 
vated blood, it is only the hinder half or two-thirds of the 
heart that contracts immediately. This forces blood into 
the forward half, which contracts only when the posterior 
division is again dilating. When the temperature is 
increased, as a general rule the diastolic phase is abbre- 
viated, the number of pulsations rising at the same time. 
M. Plateau has also succeeded in making experiments on 
the action of the cardiac nerve of Lemoine, an -unpaired 
branch of the stomatogastric ganglion. It is proved that 
excitation of this nerve quickens the pulsations of the 
heart, and augments their energy, while section of it slows 
the heart. Excitation of the thoracic ganglia always 
retards the heart, the converse of the cardiac nerve. 
Acetic acid applied to the heart substance arouses its 
contractions even when they have ceased, and maintains 
them for several hours. The action of a number of other 
substances is equally noteworthy, and M. Plateau’s full 
communications to the Academic Royale of Belgium will 
be awaited with interest by physiologists. 


GEOGRAPHICAL NOTES 

The various geographical journals to hand contain 
several papers of importance. In the January Bulletin of 
the Paris Society M. Maiinicr gives a full and intelligent 
sketch of geographical work during 1878. while Dr. 
Harmand gives a brief statement of the results of his 
recent journeys in Anam. The Paris Society seems to 
have followed the example set by the London Society, 
and has introduced a new feature, “ Nouvelles,” contain- 
ing notes of geographical work beyond the limits of its 
oMn papers. The Zeitschrift of the Berlin Society 
contains two instructive papers, on the Andamans, by 
Ad. dc Roepstarfi, and an account of a journey in south- 
west Persia, by Dr. A. II. Schindler. In the two numbers 
of the Vcrhandi%in}!;en of the same society, the last for 1878 
and first for 1879, the papers of most interest are those 
on the Mining Industry of Russia, by C. Skalkovsky ; on 
the latest researches On the Aurora Borealis, by Herr 
Forster; and on the people of East Africa, by Ilerr 
Hartmann. In the Mitthciliimren of the Vienna Society, 
No. 2 of this year, Herr Franz Heger gives some hints as 
to a .solution of various geological questions,— glaciation, 
climate, coal-deposits, &:c. — apparently seeking to account 
for many of the great geological problems by a change in 
the earth’s axis. The March number of Petermann’s 
Mittheilungen contains several papers of interest. From 
the journal of a Bremen merchant a narrative is given of 
a journey up the Jenissei, from its mouth to jenisseisk, in 
the summer of 1878; and M. N. Latkin gives a detailed 
account of our knowledge of the Lena and its basin. 
Exact news of Nordenskj old’s position is given from the 
San Francisco whaling captain, who was the first to hear 
of him, and a statement as to the course to be followed 
by the steamer Nordenskjold, now building at Malmo, 
and which will start in May, first to succour the Swedish 
expedition, and then to proceed to the mouth of the 
If it cannot return through Behring’s Strait, the staff will 
spend the winter in collecting all possible data in various 
departments of science. Nos. 3 and 4 of the Bulletin of 
the American Geographical Society contain, the former 
a paper by Rear-Admiral Ammer, on the Inter-oceanic 
ship canal across the American Isthmus, and the latter an 
interesting sketch of the life and work of Mercator, by 
Mr. E. F. Hall. 

News of tw'o African expeditions are to Land, in one 
case telling of misfortune, and in the other of success. 
The Belgian expedition, unfortunate from the beginning^ 
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has met with another disaster in the death, from dysentery, 
•of M. Wautier, at a place called Kekongen (? Ukonongo). 
On the other hand, Major Pinto, the leader of the 
Portuguese African expedition, telegraphs to Lisbon from 
Pretoria, that he has virtually crosseld Africa from the 
west coast, after struggling with hunger, thirst, beasts, 
natives, floods, drought. His route must have to some 
extent almost coincided with that of Livingstone, and he 
tells' us he has saved all his papers, twenty geographical 
charts, man>^ topographical maps, several vols. of notes, 
drawings, meteorological data, a diary of the exploration 
of the Zambesi^s seventy-two cataracts and rapids. He 
says he has discovered the secret of the Cubango, by 
which he seems to mean the river which, under various 
names, was for a time taken by some to be the upper 
course of the Congo. He lost many followers, and his 
expedition seems in a small way to have been modelled 
on that of Stanley’s. 

The Times Roman correspondent writes that Menotti 
Garibaldi and Achille Fazzari intend, if England does not 
object, to sail in summer or autumn with 3,000 Italians 
for the south coast of New Guinea, to establish a colony 
there, and found a new city under the name of Italia. 
The arrangements, it is said, are almost completed, the ' 
30,000,000 francs required ready, and that applications to 
join the party are more than can be granted. Part of the 
equipment will be a telegraph cable, to place the colony 
at once in communication with North Australia. Men of 
all ranks and callings (except lawyers) are included in the 
party, and among them several men of science. The 
proposed colonists express the greatest good will towards 
England, and it seems to us the trial would be worth 
making. I'he Italians make better colonists than the 
French, and Italians have done so much for the explora- 
tion of New' Guinea that it seems only fair that they 
should be allowed to reap some benefit from the labours 
of such men as D’Albcrtis and Beccari. 

At the last meeting of the Socidtd Commcrciale de 
Gdographie at Paris Dr. Raffray gave some particulars 
respecting his recent explorations in New Guinea, and 
called attention to the fact that that country offered a vast 
field for discovery and study to the traveller, especially 
from an ornithological and entomological point of view. 
A report on the subject of a railway across the Desert of 
Sahara w'as afterwards read, being the result of the 
labours of a committee, of which M. Gazeau de Vauti- 
bault is president. M. Deloncle also made a communica- 
tion respecting the Volta region in West Africa, which 
has been explored by M. Bonnat, and he announced that 
two Lyons merchants had already determined to establish 
business houses there. 

Mgr. Lavigerie, Archbishop of Algiers, has forw'arded 
to Les Missions Caiholiques the commencement of the 
journal of the Algerian missionaries, recording the inci- 
dents of their march towards the Nyanzas and Lake 
Tanganyika. This portion of their journal stops at 
Mukuduku in Ugogo on August 20, and the first instal- 
ment of this is now published. It had been intended to 
accompany it by a map of Equatorial Africa, sent home 
by P6re Charmetant some time back, but it has been 
thought better to delay the publication, in order that the 
itinerary of the missionaries and the additional geogra- 
phical information contained in their journal may be 
included in it. 

^ It is stated ..j an Italian newspaper that the Duke of 
Genoa will go on an exploring expedition, and will sail 
from Venice in the Vittore Pisani at the end of this 
month. The programme of the route is to be Port Said, 
Suez, Aden, Ceylon, and Singapore, where a longer so- 
journ will be made. Afterwards the traveller will pro- 
ceed to the Chinese and Japanese coasts ; in 1880 he will 
visit Australia and direct his special attention to the ex- 
ploration of New Guinea. On the return journey the 


Pisani will cruise in the Persian Gulf. Capt. Sebastian 
and Count Antonela have started on an exploring tour 
through Africa. 

A POSTCARD was received at Berlin on February 15 
from Dr. Gerhard Rohllfs, dated January 27 and posted 
at Sokna, some 250 miles south of Tripolis, at the foot of 
the Black Mountains, stating that he was in perfect health. 
The postcard bears the stamp of Dr. Rohlffs’s desert 
post, and a prettily-drawn postage-stamp with African 
palm-leaves. 

To accompany the map of Zululand, noticed last week, 
Mr. Stanford has published a few useful notes on the 
physical features and population of the country. 

The Jeannette is fitting up in San Francisco harbour, 
and will leave for polar exploration in the month of Ji«ne. 
Mr. Bennett, who is now in Europe, has been making 
inquiry at Paris as to the best means of constructing and 
inflating balloons in the Arctic regions. It is thus likely 
that aerial navigation will play a part in this new effort to 
solve the mystery of the north. 


EDISON^ S TELEPHONE 

O UR readers may remember a few months ago we 
stated, in an article on the Carbon Telephone 
(Nature, vol. xix. p. 56), that Mr. Edison had devised 
an entirely new form of receiver, for use with his tele- 
phone, which delivered the voice as loudly as if the words 
were spoken at the distant end. This receiver has now 
arrived in England in charge of Mr. Edison’s nephew, 
and to judge from its performances last Friday, it is 
likely to accomplish all that Edison has stated concern- 
ing it. 

The principle of this new receiver is that of the electro- 
motograph^ and to those of our readers who may not be 
acquainted with this instrument the following extract 
from a recently published lecture, on Edison’s inventions, 
by Prof. Barrett will explain what the electro-moto- 
graph is.^ 

“ Mere ingenuity in contriving machines does not add 
to the sum of human knowledge, and if Mr. Edison were 
merely a clever inventor and nothing more, 1 should feel 
less interest in the man. It is, however, a noticeable fea- 
ture of Mr. Edison’s inventions that they, in general, 
contain some new principle, some original observation in 
experimental science, which entitles him to the rank of a 
discoverer. Such is the character of the next invention 
we must consider, the so-called electro-motograph. This 
is an entirely new method of receiving telegraphic 
messages, discovered by Edison in 1874. As every one is 
aware, the ordinary system of telegraphy depends upon 
the production of magnetism by means of an electric 
current, the current either attracting and releasing a 
movable piece of iron, or deflecting a magnetic needle to 
tke right or to the left. By the to-and-fro movements of 
the iron or the needle the conventional signals are pro- 
duced which are employed in telegraphy. Now Mr. Edi- 
son made the curious and important discovery that 
messages could be received by the well-known Morse 
recorder without the use of any magnet. This, to a tele- 
graphist, would be like attempting to perform the play of 
Hamlet,” while omitting the part of Hamlet himself. 
In fact, all that is necessary in this simple telegraphic 
instrument is a band of moistened paper drawn beneath 
a metal style. The accident of holding his finger against 
the style of a Morse instrument led Mr. Edison to notice 
that vvlien an electric current passed from the paper to 
the point resting upon it the friction of the moving paper 
was lessened. Hence, if the paper w^ere drawn with a 
uniform force it would slip more easily beneath the point 
the moment the current passed. The slipping of the 

* “ Science Lecture^ for the Pc .flc/’ No. 5, Tenth Series. (Manchester, 
Heywood ) 
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paper is converted into a to-and-fro motion of a lever to 
which the point is attached, and which is made to actuate 
a bell, or ‘^sounder," and give rise to audible signals in the 
usual way. It is necessary to moisten the paper with a 
solution of certain chemicals. Potash was at first used, 
but a solution of sulphate of soda or of common salt and 
pyrogallic acid is found to be best.^ 

“ The advantage of this instrument, which Mr. Edison 
calls an electro-motograph^ is said to be its extreme sensi- 
tiveness, it having been worked over a circuit of two 
hundred miles with only two cells, so that with weak 
currents, unable to affect ordinary instruments, the 
electro-motograph can receive messages. More than 
this, the speed of its working is greater than with the 
ordinary instruments. Using it as a relay, that is, an 
instrument for translating weak currents into strong ones, 
no less than j, 200 words per minute have been transmitted 
by its means, or five times as fast as it is possible for any 
person to read the message which comes through the 
instrument. So prompt and delicate is the motion of this 
machine that Edison has applied it to the purposes of the 
receiving instrument for the Reiss telephone, a musical 
telephone that was made many years ago. The slipping 
of the paper causes a slight sound. If, then, we sing a 
certain note into the Reiss transmitting instniment, which 
vibrates in unison with that note, wc obtain the same 
number of electric currents produced per second as we 
had of sonorous vibrations in the moving diaphragm. 
Thus, if we sounded the middle C we should get 264 
vibrations, and there would be 264 electric currents, and 
264 slips of the paper, thus producing a note of the same 
pitch in a distant room. The cause of the curious slipping 
has not been fully ascertained. It may possibly be due 
to that peculiar repulsive effect to which Mr. Crookes has 
lately drawn attention, and which produces the dark 
region around the negative electrode during the continu- 
ance of an electric discharge in a vacuum tube, or it may 
simply be due to electrolytic action.^’ 

It is, then, this principle which Edison has made use of 
in his new receiver, which is of the simplest construction. 
A diaphragm, preferably of mica, some four inches in 
diameter, held in a suitable framework, has attached to 
its centre a spring, or ^‘pawl,” the free end of which 
rests on a little cylinder of chalk, capable of rotation by 
the hand or other means. The chalk cylinder replaces 
the paper in the electro-motograph. and is necessarily 
impregnated with sulphate of soda, or other suitable 
solution. As the cylinder is rotated, the friction of the 
spring on the chalk causes the diaphragm to be pulled in 
or pushed outwards, according to the direction of the 
rotation. • So far the operation is purely mechanical ; as 
soon, however, as the current passes, either owing to 
electrolytic action or the friction, it is lessened, and the 
diaphragm tends to spring back to its normal position ; on 
the cessation of the current the friction is restored, to be 
lessened on the recurrence of another electric wave. 
Thus, a series of tremors are given to the diaphragm 
corresponding to the swiftly changing character of the 
electric waves, and these again faithfully express the 
motion of the diaphragm at the transmitting end. It 
will thus be evident that the incoming current has simply to 
do the work of liberating the already strained diaphragm. 
As everyone knows, in Bell’s telephone the voice has to 
do the work of creating the current at the transmitting 
end, and the feeble magneto-electric currents thus gene- 
rated throw into motion the diaphragm at the receiving 
end. In Edison’s telephone this is not so. The 
voice at the transmitting end has simply to vary the 
electric resistance in the path of a current generated by 
an ordinary voltaic battery ; stronger currents can thus 
be sent along the line, and these arriving at the receiving 
end, have merely to vary a mechanical resistance, and 

■ Practical difficulties have, we believe, been found in the working of the 
motograph, so that it has not come into telegraphic use. 
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not to do the work of overcoming the inertia of the 
diaphragm. It is probable the rotating chalk cylinder 
acts on the diaphragm with its attached spring like a 
resined bow on a violin string ; vibrations are set up, the 
extent, rate, and neanner of which are modified by the 
varying friction due to the telephonic currents. Whether 
these new receivers will retain their present efficacy 
when in constant use remains to be seen. We should be 
inclined to think the soft surface of the chalk will even- 
tually wear with the friction, and that a more permanent 
arrangement will have to be devised. No invention, 
however, reaches perfection at once, and the present 
receivers, excellent as is their performance, were, we 
understand, hastily made in a few days, in compliance 
with the urgent request of Mr. Edison’s courteous repre- 
sentative in London, Col. Gouraud. 

The instrument has the appearance of a small box 
attached to the wall, and from which there projects a 
single funnel. Sounds of singing, speaking, whistling, 
sent from the other end, quite a mile off, were heard in 
every part of a moderately sized room. Telephonic 
connections, now so common in America, have been 
established by Col. Gouraud between various business 
houses in the city ; and we believe that shortly this 
method of communication must become quite common. 


NOTES 

Dr. Michtcho Maclay, the eminent Ru-ssian Naturalist aiui 
New Guinea explorer, has been trying to rouse the Linnean 
Society of New South Wales and the scientific public of Sydney 
to the necessity of founding a zoological station, similar to that 
at Naples, I le tells of the great inconvenience he himself has 
suflered during his residence at Sydney from the want of such a 
station, even though the Hon. Mr. Macleay placed his museum 
at his disposal. But Dr. Maclay’s scheme embraces much more 
than a station at Sydney. He has written to the German Eastern 
Asiatic Society at Japan and to Mr. August Godeffroy at Samoa, 
urging that similar stations be founded at these places, and he has, 
reason to believe that his proposals will not be without result at both 
places. Thus should zoological stations be instituted at Sydney, 
in New Zealand (as Dr. Maclay also proposes), in Japan, and at 
Samoa, we might hope in a very few years to have a fairly com. 
])lete knowledge of the fauna of the Pacific. 1 )r. Maclay’s pro- 
posal deserves the heartiest encouragement, and \ve trust that 
ere long it will be fully carried out. Wc hope the people of 
Sydney, at any rate, will take Dr. Maclay^s a])j)cal to heart ; he 
tells them, moreover, that he will judge of the intensity of the 
scientific life of Australia by the interval which elapses between 
the reading of his paper on the subject and the actual foundation 
of the station. He shows what valuable results have followed 
the foundation of the Naples station, and gives a few hints as to 
how such a station at Sydney should be organised. We shall 
be curious to see what wdll be the result of Dr. Maclay’s fervent 
appeal. 

We are requested to state that on and after April i any person 
may obtain by telegraph from the Meteorological Office the 
latest information as to the weather in any district of the United 
Kingdom by payment of a fee of is, in addition to 2 s, the 
cost of the message to the Meteorological Office and the reply. 
The telegram containing the inquiry must not exceed twenty 
words in length, and must be addressed, “ Meteorological Office, 
London.” The Meteorological Office does not undertake to 
give any information which is not substantially included in the 
latest notice posted at its own door.s, nor does it give forecasts 
of the weather on the Atlantic coasts of the British Isles ; 
although it is ready to furnish any information it possesses as to 
the actual state of the weather on those coasts4 The Meteoro- 
logical Office is open for such inquiries between the hours of 
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II A.M. and 8 P.M. on week days, and between 6 p.m. and 
S P.M. on Sundays. 

The Emperor of Germany lias confirmed the election of Sir 
G. B. Airy a^ a foreign member of the Berlin Academy. 

Russian astronomers seem determined Vo outstrip their con- 
freres in other countries in the matter of telescopes ; we are in- 
formed that funds have been subscribed for the construction, 
for Buiko wa Observatory, of a refractor of thirty- two inches 
aperture. 

We have received a circular from the Research Committee of 
the Institution of Mechanical Engineers, drawing attention to 
three subjects which they have selected for first investigation, 
and asking for any information, bearing on all or any of them, 
which any one interested may be willing to communicate ; €.g,y 
records of unpublished experiments, references to authorities on 
the question, copies of books or papers in which it is treated, 
&c. The Committee would be glad to receive such information in 
full detail, and at the earliest convenient date ; and it will be 
suitably acknow'ledged in their report. The subjects arc: — 
Subject A. The hardening, tempering, and annealing of steel. 
Subject B. The best form of riveted joints to resist strain, in 
iron or steel, or in combination. Subject C. Friction at high 
velocities, specially with reference to friction of bearings and 
pivots, frictions of brakes, &c. The address of the Institution 
is lo, Victoria Chambers, Victoria Street, Westminster. 

Ilf the Monthly Weather Report of the U.S. Signal Service 
for January, 1879, are many points of great interest to meteorolo- 
gists. The particular report before us belongs to the division of 
“Telegrams and Reports for the Benefit of Commerce and 
Agriculture,” and contains a multitude of w'ell- arranged data 
received up to February 14. The charts accompanying the 
Report are of special interest. One of them shows the tracks of 
ocean-storms from November 23, 1878, to January 16, 1879, 
and exhibits the paths of seven storms. No. 6 of these is shown 
to have commenced in California on January 6, to have come 
down to the Gulf of Mexico by the 8th, to have gone north-east 
through the United States to Newfoundland, between the 8th 
and I ith, across the Atlantic between Scotland and Iceland, the 
storm expending itself off the coast of Norw'^ay on the 15th, one 
week after starting from California. 

Experiments in electric signalling and reconnoitring have been 
made at Mont Valcrien on a large scale. Details are wanting, 
as the French Government think it prudent to keep secret almost 
all experiments relating to military matters. 

We have received an interesting sketch, with portrait, by 
Prof. Ehlers, of Gottingen, of the late Wilhelm Eiigelmann, so 
long the head of the well-known Leipzig scientific publishing 
house, and who did so much for the advancement of scientific 
knowledge in Germany. 

The Science Index is the title of “A Monthly Guide to the 
Contents of the Scientific Periodicals,” the first number of which 
we have just received, though dated January. This delay is 
apologised for, on account of the difficulty of getting together a 
first number. The aim of the journal is highly to be commended, 
and if carried out on a thoroughly w^ell- considered plan, ought 
to prove of great service. We are not disposed to criticise this 
first number too severely, though we think there is considerable 
room for improvement. It is by no means exclusively devoted 
to science, including as it does Art, Arcbitecture, Strikes, Baking 
and Confectionery, Bells, Commerce, and other miscellaneous 
topics. Indeed, on the principle which has been partially fol- 
lowed, W'e do not see where the line is lo be drawn short of an 
index to everything. We hardly think the plan has been well 


considered, and w^e think that many of the subjects indexed 
might be omitted with advantage if it is meant to be really a 
Science Index. Judging from the number of misprints, this 
number seems to have been hastily got out. In geography alone 
vve meet with such horrors as “ Afkanistan,” “ Leybian Desert,” 
“Oxies” for Oxus, &c. References to the Swedish Arctic 
Expedition occur under different headings, as if the compiler did 
not know that the items referred to the same thing. Still, the 
index is a step in the right direction, and we hope the editor will 
take competent council, and introduce such improvements as 
will make his Science Index what it might and ought to be. 

Major Majendie, as the result of a series of experiments 
with dynamite, has come to the conclusions that frozen dynamite 
is considerably less sensitive to explosion by a blow than unfrozen 
dynamite ; that cartridges of dynamite having small quantities 
of exuded nitro glycerine within them are decidedly more sensi- 
tive to explosion by a blow than cartridges in which there is no 
such exudation ; that frozen dynamite is mucli more susceptible 
to explosion by simple ignition than unfrozen ^^dynamite ; that 
frozen dynamite is much less sensitive ‘-to explosion by tljc im- 
pact of a bullet than unfrozen dynamite ; that the danger 
attending the mere breaking in two of a frozen dynamite 
cartridge does not seem to be of the formidable character indi- 
cated by the, Austrian regulations ; and that frozen nitro-glycerine 
is not susceptible of detonation by detonators of the same 
strength as those with which the detonation of unfrozen 4iitro- 
glycerine may be readily and certainly effected. 

The Bradfordian is the title of a magazine “written and sup- 
ported by the tw'o Grammar Schools” of Bradford. It has a 
varied programme, in which, w'c are pleased to sec, science finds 
a place. 

The Times Geneva correspondent writes that M. A. Borel, 
of Chaux-de-Fonds, has just had the good fortune to find in the 
Lake of Neuchatel, between Bazuge and Chatelard, a prehistoric 
canoe, probably the finest specimen of the sort that has yet come 
to light in Switzerland. Hollowed out of a single piece of oak, 
the vessel is 8 metres long, 90 centimetres wide, and 65 centi- 
metres high. It is well finished, and in a perfect state of pre- 
servation. The stern carries a spur, and the prow is curved in 
the form of a hook, probably for the purpose of attaching it by 
a rope lo a landing-place. The canoe is sufficiently large to 
carry twelve persons. There is no appearance of rowlocks, but 
the supports on which the thwarts formerly rested are still plainly 
to be seen. M. Borel proposes to present this interesting “find” 
to the Museum of Chaux-de-Fonds. 

A PETROLEUM spring, one boring of which has yielded 2,000 
kilos in twenty-four hours, has been discovered at Pohar, in 
Austrian Poland. 

According to the report of H.M.’s Consul for Hiogo and 
Osaka, the Japanese claim that petroleum has been known in Japan 
for over 1,200 years, and it would certainly be curious if the 
numSrous springs which exist in certain localities should have 
escaped notice in their immediate neighbourhood. It is doubt- 
ful, however, whether it was ever utilised, and certainly no 
attempt w'as made to refine it before the arrival of foreigners. 
The first efforts in that direction were made near Niigata in 
1875, but the petroleum then refined failed to stand a higher 
test than 75° F. Accordingly Prof. Lyman, who had jvevijusly 
performed a similar service for India, was sent for from 
America to conduct a professional survey of the region. His 
report, however, was unfavourable, chiefly on the ground of an 
insufficient supply. This opinion the Japanese are now about to 
test, for which purpose they have established a refinery near 
Iliogo. Its supplies of crude oil are to be drawn from the 
province of Potomi, distant about 100 miles to the north, the 
transport being conducted by sea. 
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At the evening meeting on Monday, the 31st inst., at 8.30, 
at the Koyal United Service Institution, I)’Arlincourt’s tele- 
graph will be exhibited and worked, illu^.trative of a means of 
commnnicating orders in the field. The paper of the evening is 
on “Orders in the Field and the Means of Communicating 
them,” and will be read by Major Webber, R.E. 

A PAMPHLET has just been issued at Quebec, compiled under 
the auspices of the Boards of Trade of that town and Montreal, 
dealing uith the subject of telegraphy with the coasts and 
islands of the Gulf and I.ower River St. Lawrence, and the 
coasts of the maritime provinces, considered from the point of 
view of its relation to the shipping, to the fisheries, and to the 
signal service. The brochure is accompanied by a large-scale 
coast telegraph chart of the region named, delineated under the 
direction of the Hon, P. Fortin, on w’hich are showm existing 
and projected telegraph lines and the ordinary tracks of vessels. 

At the last meeting of the Eastbourne Natural History Society 
an interesting paper was read by Dr. Murdie on sea-water, its 
adaptations to various purposes, and its management in reference 
to marine zoology. 

Mr. Tegetmeter has published a facsimile reprint of Moore’s 
“ Columbarium” from the original edition of 1735. work, 
the source from which all subsequent works have taken their 
rise, ought to interest both fanciers and naturalists ; by its aid, 
as Mr. Tegetmeier says, the latter may trace the alterations pro- 
duced in varieties of the same species, continued for 150 genera- 
tions. Moore was a well-known doctor of the City of London, 
and w’as so eminent in his way as to merit a bantering satire from 
Pope, 

Prof. Fbward Morse, of Tokio, announces that he has 
discovered undoubted evidences of the practice of cannibali'-m 
among the early inhabitants of Japan. These evidences he 
describes in a paper read at the Biological Society of the Tokio 
Dai Gaku. 

The Colonies and India has an interesting note on the subject 
of Vanilla, which appears to be mainly suiJjjlied by Mauritius, 
Brazil, and Mexico, but could probably be grown in many of our 
colonies. The parasitical plant which yields this aromatic bean 
wdll climb up any tree that gives sufficient shade ; it attains a 
height of about a foot, and thrives for thirty or forty years, pro- 
ducing some fifty pods each year after the seconcl. The beans 
take eight or nine months to mature, and are gathered between 
October and December; they are oiled occa.rionally to prevent 
excessive shrinking, and dried in the sun ; when vrarm they are 
wrapped in woollen cloths to absorb the evaporation, and during 
the process attain their black silvery hue. Vanilla is the most 
costly, in proportion to weight, of all vegetable productions, and 
only a few hundred w’cights reach England annually. 

Masson, of Paris, has published in a collective form, under 
the title of “Revues scientifiques publiees par le journal La 
Rt'pubhque FrcnfaisCy*' a large number of papers on subject's of 
scientific interest published at intervals in that paper, under the 
direction uf Prof. Paul Bert. 

The comparative effects of pressure and hammering in chang- 
ing the volume of soft masses, has been investigated by Herr Kick 
Fol. Jo,). A carefully cast lead cylinder 100-3 mm. high, 
70’2min. diameter, and 387*85 ccm. at 15°, was compressed in a 
Gollner’s machine to 69 mm. and 50 mm. height respectively. 
The volume was found to be hardly altered at all (it became 
387*8i4ccm. in the second case). A lead cylinder 59-7 mm. high 
and 50 mm. diameter was now beat down by means of a steam 
hammer to 167 mm. height. The volume was reduced from 
117*56 to 117*33 ccm. Thus, to condense metals, it is necessary 
to resort to beating, or to use extraordinary pressure on inclosed 
material. 


Some interesting experiments with regard to tension of car- 
bonic acid in blood have recently been made by Herr Gaule in 
the physiological laboratory of Prof. Ludwig (Du Bois Rcymond’s 
Archiv), He notes the following differences between blood and 
serum in this connection ; — i. The proportion of carbonic acid 
in serum is higher than that in blood. 2. The tension of car- 
bonic acid in serum is less than that in blood. 3. If in scrum 
the quantity of free carbonic acid diminish, there is decomposed 
only the quantity'of bicarbonate of soda which corresponds to this 
diminution, but in blood more. 4. On addition of .simple car- 
bonate of soda, the tension of free carbonic acid diminishes in 
the serum, but in blood it docs not. 5. In blood there exists a 
substance w’hich is capable of dissolving the entire combination 
between carbonic acid and soda, but in serum not. This sub- 
stance, which attracts the carbonate of soda, is very probably 
hemoglobin, which then further decomposes the combined salt into 
soda and carbonic acid, and thus maintains v ith the bicarbonate 
salt and the free carbonic acid a series of complicated exchange^ 
which probably render possible and promote the giving out of 
carbonic acid and the removal of it from the tissues and the 
lymph. 

Carl’s Refertorium fur Experimental Physilc (xv. Band, 2 
Heft) contains an illustrated account of the new meteorological 
magnetic observatory for St. Petersburg at Pawlowsk. In the 
same number wc note a useful simplification of the spectroscope, 
by Herr Hiifner. 

I'he measuring of .'^ea-depths with the lead leaves much to be 
desired in ])oint of accuracy. Dr. RUhlmann is of opinion 
{Annalcn dcr Rhysik) that reliable results will be had, only when 
it is practicable to measure the weight of the water column.. 
This weight, and therewith the height of the column, might be 
easily ascertained from ]^ressure on a manometer. And the 
point is to combine with the pressure-mea‘^uring instrument 
an arrangement whereby one may read off what the apparatus 
indicates at that point, the depth of which below the surface is 
to be determined. To construct such a manometer need not, he 
thinks, greatly puzzle the mechanician. The various forms of 
aneroid barometer are a gnoil direction. Suppose, c.g.^ a mano- 
meter made after this fashion, and available for very high 
pressure, and let there be adapted to it an electro-magnetic 
arrangement, wherewith, when a current is sent through it from 
the shij), the index is pressed so forcibly against the s-cale, tlut 
a mark is i^roduced on this. In this w'ay, closing the circuit at 
different timc'^, it would be possible to determine the pressure in 
different parts of the sea. If, at the same time, there were sunk 
' a junction of a thermo-element, the other junction of which was 
kept at constant temperature, and if the current of this thermo- 
element were conducted through a sensitive marine galvanometer 
on the ship, one could ascertain the temperature of the water at 
the points for which measurements of pressure were obtained. 
Very accurate results could only be expected, when not only the 
pressure at the sea-bottom, but also the temperature of the w atei 
at as many points of loss depth as possible, w'cre known. Dr. 
Ruhlmann is not aware if such a method has been put in’ > 
practice, but he gives an exposition of the theory of it. 

The additions to the Zoological Society’s Gardens during the 
past week include an Indian Fruit bat {Pteropus medius) from 
India, presented by Capt. F. P. Millett ; a Mule Deer {Cerz’us 
macroiis) from Ottawa, Illinois, U.S.A., presented by Judge 
Caton ; two Gaimard’s Rat Kangaroos {Hypsiprymnus i^aimardi) 
from Australia, presented by Mr. Ernest L. llarrold; a Spotted 
Ichneumon {Ih^pcsles aunpunctaius) from India, presented by 
Miss 11 . Boteler ; a Brent Goose [Ikmichi bintta)^ European, 
presented by Mr. II. A. Dombrain ; a Black-faced Spider 
Monkey {Atcles aicr)^ a Black-handed Spider Monkey {Atiles 
ntelanochir) from South America, received in exchange ; a Black 
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necked Stilt Plover {Himantopus nigticollis) from South America, 
purchased; three Common Badgers {JMeles taxus) born in the 
Gardens. 

THE PARIS ACADEaMY PRIZES 

T AST week the Paris Academy held its an^al public meeting, 
^ when the prizes for 1878 were awarded. According to old 
custom, M. Fizeau, the president of last year, was in the chair, 
lie remarked on the unprccedente<lly large number prizes that 
were not awarded, either beccuse there was no competition or 
because there were no competitors of suflicient merit. On this 
account several of the most important prizes have not been 
awarded this year,' and it seems to be the common opinion that 
some of the problems proposed are much too difficult. M. 
Dumas read an on M. Balard, the discoverer of bromine, 
and M. Bertrand did the :ame for Leverrier. M. Bertrand made 
no allusion to the part taken by Leverrier in the public affairs of 
his titne, and !]\ade but slight allusion to his organisation of tiie 
Meteorological Service, and that almost as if it w'ere not a thing 
quite worthy of encomium. M. Bertrand’s address does not 
seem to have given universal satisfaction, and several of the 
audience on leaving the hall were heard to say : ** Quant k I’eloge 
de Leverrier il est encore k faire.” The following are the 
principal prizes awarded at the meeting : — The Extraordinary 
Prize of 6,000 francs for the greatest prgress in naval construc- 
tion, to M. Perroy and Lieut. Baills ; the Poncelet Prize in 
Mechanics to IVl. Maurice LeVy ; the Montyon Prize of 1,000 
francs, in Mechanics, to Mr. (ieorge II. Corliss, for his well- 
known engines ; the Pluiney Prize to Capt. Vallessic, for his 
differential counter to regulate the progress of steamships. In 
Astronomy the Lalande Prize was awarded to M. Stanislas 
Meuiiier, for his researches on meteorites ; the Valz Prize to Dr. 
Julius Schmidt, for his lunar charts. In Physics the Bordin Prize 
WMs awarded to M. Reynard for his researches in connection with 
Amjocre’s law. In Chemistry the jeeker Prize was awarded to 
M. Rel) )ul, specially for his memoir on the isomers in the 
propylene series. In Botany the Barbicr Prize was given to | 
M. Ch. Taiiret, and encouragements of 500 francs each to 1 
M. Cauvet and M. 1'!. Ileckcl ; the Desmazicres Prize to 
Dr. Bornet ; Ihc Shore Prize to Prof. Ardissonc for his 
“ Floridec Ttaliclie ; ” in Anatomy and Zoology the SerresJ' Prize 
was aw’ardetl to Prof. Alexander Agassiz, for his various 
embryological and other investigations ; and the Montyon Prize 
in Physiology to M. Charles Rechel, for his researches on 
gastric juice. The Treiuont Prize w'as given to M. Marcel 
Deprez for his application of electricity to the solution of various 
problems in mechanics ; the Gegner Prize to M. Gaugnin’’; the 
Jlclalandc Guermcau I’ri/e to M. Savorgnan de Praz/a, for his 
ex])loration of the Ogovc River; and the Prize founded by 
Mdme. de La])lace to be awarded to the pupil who leaves the 
3 ’oly technic School wdth the highest honours, to M. de 
Bechcvel. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

M. Ferry, the French Minister of Public Instruction, has 
presented a project for the reorganisation of the Superior Council 
of Universities. According to the proposals of the minister, 
W’hich are sure to be ado]')tcd by the Assembly, the bishops and 
other religious members arc to be excluded, and the Council 
exclusively composed of persons belonging to the teaching pro- 
fession. Moreover, it is ])roposed that all degrees be henceforth 
granted by the State, and only to those wffio have taken the 
curriculum of a recognised univer^ity. 

The examiners for the Burdett-Coutts’ Scholarship (Oxford) 
have awarded it to Mr. Algernon Philips Thomas, B. A., Scholar 
of Balliol College ; and they consider Mr. Henry Nicholas 
Bidley, B.A., of Exeter College, worthy of honourable mention. 


SCIENTIFIC SERIALS 

Bulletin de VAcadSmie Royale de Belgique^ No. 12, 1878. — 
111 this number is a paper by M. van Beneden, giving a historical 
sketch of whale-fishing and of the first Arctic expeditions.-— A 
lecture by M. llouzeau, the president, has for its subject certain 
enigmatical phenomena of astronomy. — M. van Ryssclberghe 
describes a parabolic regulator, rigorously isochronous, and the 


velocity of which can be varied at will. Regarding it, M. Folie 
reports that it has too many articulations and movable rings for 
common use, and it hardly realises ideal perfection for physical 
and astronomical apparatus. — M. Malaise announces the disco- 
very of a mineral species new for Belgium, viz., arsenopyriteor mis- 
pickel, and M. Motiier describes a hydrophane opal and hydrated 
transparent silica, obtained by action of oxalic acid on alkaline 
silicates. — There are also several mathematical papers^and reports 
on prize competitions (subjects chiefly botanical). 

Reale Istituto Lombardo di Scienze e I^ettcre, Rendiconti. 
Vol. xii. fa.se. ii. — We note the following papers in this 
number : — Considerations on a letter of Tyndall’s regarding 
heterogeny, by Prof. Giovanni. — On the causes of asphyxia and 
the agglutination of the blood corpuscles in divffithcria, by S. 
Trtvison. — The Sanitary Office of the German Empire, by Dr. 
Zucchi. — Studies on milk (continued), by Drs. Pirotta and 
Riboni. — On cortical psycho-sensory centres, by Professors 
Luciani and Tamburiiii. 


SOCIETIES AND ACADEMIES 

London 

Mathematical Society, March 13.— C. W. Merrifield» 
F.R.S., president, in the chair. — Mr. J. D. II. Dickson was 
admitted, Mr. R. Hargreaves and Prof. W. E. Story were 
elected, and Mr. Donald McAlister w’as proposed for election 
into the Society. — Prof. Cayley, F.R.S., spoke briefly but in 
high praise of the late Prof. Clifford’s work as a mathematician, 
instancing more particularly his j^apers “ On the Canonical Form 
and Dissection of a Riemanii’s Surface,” “On Mr. Spottisw'oode’s 
Contact- Problems,” and “The Classification of Loci.” — The 
chairman, the Rev. A. Freeman, and Dr. Hirst, F.R.S., added 
a few remarks on the loss the Society and the mathematical 
world generally had sustained, and expressed the hope that steps 
would be taken to secure* the jmblication, if desirable, of any 
mathematical papers Prof. Clifford might have left. — Dr. Hirst 
made a statement respecting the “De Morgan Memorial” 
Medal to be presented to the Society to be .aw arded in such 
manner as the council shall hereafter determine ; it appeared 
that the bust and die for the medal had been executed by Mr. 

I Woollier, and that after all claims had been met there would 
I still be a small sum required to make up the requisite total for 
I the purpose contemplated. Tlie late Prof. De Morgan w'as the 
I first president of the Society and always took a warm interest in 
its advancement. It w^as resolved that a subscription list should 
be opened in order that old pupils and members of the Society 
1 mi^ht have an opportunity of aiding in the above design. Sub- 
scriptions for this special purjiose may be sent to Mr. Tucker 
I (lion. See., University College School, W.C.), or to Mr. Alfred 
Wills, Q).C., 12, King’s Bench Walk, E.C., the Hon. Sec. to 
Ihc general fund. Copies of the medal w^ere exhibited (I’rofile 
with dates of birth and death, on the reverse, Pascal’s hexagram, 
surrounded by the “Zodiac of Syllogi'-ms, ” and the title Presi- 
dent of the London Mathematical Society). — The following 
communications were made; — On differential equations, total 
and jiartial, and on a new soluble class of the first and an excep- 
tional case of the second, by Sir J. Cockle, F.R.S. — Discussion 
of two double series arising from the number of terms in deter- 
minants of certain forms, by Mr. J. D. H. Dickson. — Two 
geometrical notes relating to surfaces of the second order, by 
Prof. II. J. S. Smith, F.R.S. 

Phj^ical Society, March 8. — Prof. W. G. Adams in the 
chair. — Dr. Hurst and Mr. Jacob were elected Members. — Prof. 
Ayrton brought forward a new theory of terrestrial magnetism 
originated by himself and Prof. Perry of the Imperial Engi- 
neering College, Japan. It is well known that metal cages act 
as screens against induction in the case of static electricity or 
I electricity at rest, and hence Clerk Maxwell, at the British 
Association meeting for 1876, suggested that no earth connection 
■was necessary for lightning conductors, since a cage woulil be 
sufficient. But dynamic electricity is different from static in 
this respect, and Professors Ayrton and Perry found that even a 
thick block of copper will not screen a coil of wire from the 
induction of a current flowing in a neighbouring one. Some 
experiments of Dr. Muirhead, not yet published, would seem to 
favour the view that a current is a series of intermittent changes of 
potential, and that the inductiv * effect was due to a difference in 
the epochs of the currents in the two coils. It was found by 
Helmholtz that a quantity of static electneity in mechanical 
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motion performs work. Conversely Mr. Crookes finds that the 
stream of molecules from a - pole rW is electrified, and 

may be deflected by a mag^net. It is upon that fact that Pro- 
fessors Ayrton and Perry liave based tlicir theory, which is easily 
explained by supposing the earth to be an isolated sphere with a 
static charge residing on its surface. Then, since each electrified 
particle at the surface will be moving relatively to a point in the 
interior, it follows that the interior must be magnetic. The 
theory is independent of the substance of the interior ; but in 
order to simplify the working the authors treated the case of a 
solid iron ball, and curiously enougli arrived at the result 
expres'^ed by Biot’s law for the distribution of magnetism on the 

surface of the earth — 

I* = M \/i + 3 cos^ ff, 

and similarly they found that if the earth were electrified to the 
potential of lo® volts, relatively to interplanetary space, its mag- 
netisation would be as it is. If the earth were alone in the uni- 
verse, then, by this theory, it would have its own magnetic .state 
by virtue of its electric charge and axial rotation. If other 
bodies in the universe, however, had their magnetic states too, 
these would influence tlie earth’s, and hence we should have 
terrestrial tides and storms of magnetic force, such as arc known 
to exist, as, f or instance, w'hen changes take place in the sun’s 
atmosphere by approach of planets or other causes. Lastly, 
the iron in the interior of the earth may give it a certain amount 
ot coercitivc force, but the theory does not rest on this. — Dr. J. 
Hopkinson then read an account of some experiments made w ith 
the quadrant electrometer, which showed that Clerk Maxwell’s 
formula for the sensibility of the electrometer — 

where yf and /? are the potentials of the two pairs of quadrants, 
and C the potential of the needle, only holds good when C (the 
charge of the jar or needle) is less than 200 1 )aniell element.s. 
Above that a different law appears to hold. Dr. Hopkinson 
also remarked that any degree of low sensibility down lo zero 
could be got from the electrometer by connecting a condenser to 
each pair of quadrants and adjusting their capacities. — Mr. F. 
D. Browui described his apparatus for maintaining constant tem- 
peratures and pres urcs. A constant temperature can be ob- 
tained if the pressure can be kept constant. The vessel in which 
the constant j^re-sure is desired communicates with an air-pump 
by a pipe in which a movable tap or valve is placed. By opening 
or closing this tap the jirc'-surc is regulated. This is effected by 
an electric clutch arrangement. A mercury anemometer sends a 
podtive <»r negative current from a battery through the clutch 
according as the pressure is too high or low, and this current 
actuates the clutch lo close or open the valve. The clutch con- 
.sists of an axle driven by a turbine to get power to work the 
valve, and the current, by means of electromagnetism, connects 
the tap to the axle, which then opens or closes it as the case 
' may be. In this way a pressure varying no more than one-fiflh 
millimetre each w^ay can be obtained. 

Linnean Society, March 6. — William Carrnthers, F.R.S., 
vice-president, in the chair. —Mr, Thos. Christie exhibited and 
made remarks on a series of specimens illustrating the little- 
known and remarkable Australian Fituri plant ; also the ps sepia 
of a rare Australian aitlie-fish, obtained by Dr. Bancroft. — Mr. 
R. Irwdn Lynch showed a growing example from Kew and dried 
leaves of Xauthosovia appcmiiculatwn^ bearing pouch-like ex- 
crescences from the midrib of the leaves. — The Vice-President 
announced from the chair an alteration in the Bye-laws, Chap. 
XIIL, proposed by the Council. — A letter was read froip a cor- 
respondent referring lo the increased production of beet-root 
sugar by careful artificial selection of the beet. The saccharine 
produce of -^ugar-canc, on the contrary, remains stationary, if not 
retrograde, and its continual multiplication from stolons some 
regard a^ giving ri^e to various diseases. Crossing and selection 
are now suggested as worthy of a trial in the interest of com- 
mercial results. — A short paper on Entozoic Floridem growing 
within living Bryozoa and Sponges, by Dr. P. F. Rcinsch, was 
read, and Mr. A. W. Waters exhibited in connection therewith, 
under the microscope, specimens of Polyzoa containing parasitic 
algal. — In a note on the fruiting of Wistaria sincftsis in Europe, 
by Mr. W. T. Thisclton Dyer, the author avers from his own 
and others’ observations that plants trained on a garden wall at 
Glyon, cast end of the Lake of Geneva, yield abundance of 
brown tomentose pods annually. Near the town of Geneva, 
however, fruiting is of rarer occurrence, but again more frequent 
at Lyons and the Rhone valley. Fruiting, he suggests, may be 


a question of temperature and not of nutrition, dependent on 
presence or absence of support to the stem and branches. From 
the above and other data, Mr, Dyer fails to see the evidence 
of the antagonism of the vegetative and reproductive forces, 
as asserted to be the governing law, according to Mr, Thos. 
Meehan’s experiment*?, and lately quoted by the Rev. G. Henslow. 
If such barrenness were the case with its scandent habit, then 
Wistaria , would probably already be extinct. — The 

Secretary read a paper by Mr. Edward J. Miers, on the classifi- 
cation of the Maioid Crustacea or Oxyrhyncha, The Maioid 
crabs have been placed by nearly all carcinologists at the head 
of the Brachyura, from the high degree evinced in their sensory 
organs and nervous system, and the group, moreover, is interest- 
ing on account of the variety of types. Though clo.sely related 
to the Oxystomata, the Oxyrhyncha differ from them in their 
triangular buccal cavity and position of afferent branchial chan- 
nel ; but Mesorhena approximates on the part of the Partheno- 
pidjc to the Oxystomatous type. From the Cancroid crabs 
(Cyclometopa) typical Maiidm are distinguished by longitudinal 
antennules and position of basal antennule joint, the Partheno- 
pidm occupying an intermediate place between the rest of the 
Oxyrhyncha and certain Cancroidea. The author reviews the 
various classifications, and then gives a new synoptical arrange- 
ment founded on certain anatomical configurations, &c., of their 
buccal cavity, situation of afferent and efferent canals, antennules, 
genital appendages, &c. He divides the group into 4 familie.s, 
12 '-ub-families, 106 genera, and 14 sub-genera, giving short 
diagnoses of each. — Prof. J. Rcay Greene, Dr. P. H. Stokoe, 
Mr. R. Johnston (of Tasmania), Mr. B. S. Williams, and 
Prof. J. Wood Mason, were balloted for and elected Fellows of 
the Society. 

Entomological Society, March 5. — ^J. W. Dunning, vice- 
president, in the chair. — The chairman referred to the great loss 
sustained by the Society in the death of Mr. F. Smith, of the 
British Museum. — Mr. C. Brogniart, of Paris, was elected a 
Foreign Member and Mr. J. T. Harris, of Burton on-Trent, a 
Subscriber to the Society. — Sir Sydney Saunders exhibited a 
scries of bees lielonging to tlic genus Ifalticus^ from Greece, 
confining several rcmarkfiblc new forms. The following papers 
were communicated : — On some new species of British hymenop- 
tcra, by Mr. Peter Cameron, and descriptions of some new 
.species of coleoptera from New Zealand, by Dr. Sharp. 
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ORGANISATION ANJ) INTELLIGENCE 

Habit and Intelligence : a Series ofjls^says on the Laws 
of Life and Mind, By Joseph jPhn Murphy. Second 
Edition, illustrated, thoroughly , revised, and mostly 
rewritten. (London : Macnullon iund Co., 1879*) 

Life and Habit. By Samuel Butler. (London: Trlibner 
and Co., 1878.) 

T he first edition of Mr, Murphy’s work was reviewed 
in Nature, vol. i. pp. 288 and 315, a little more 
than nine years ago, and on reading the article we find 
little or nothing in the remarks and criticisms then made 
which require modification bn account of subsequent dis- 
coveries. The present work is, however, very largely 
new, about one-third of the matter in the first edition, 
which treated of physical questions, being omitted, and 
replaced by a series of new chapters on biological sub- 
jects. It is to these new chapters that we shall mainly 
confine our present notice. 

Chapter XL gives a very good summary of the facts of 
variation from Darwin’s ** Domestication of Animals and 
Plants,” and other works ; and in Chapter XII. we have 
these facts discussed in regard to the sufficiency of natu- 
ral selection for the origin of species. The greatest use 
is here made of the argument (said to be Prof. Tail’s) in 
the Horth British Review (June, 1877), and which an- 
other writer has summed up as follows : — The final 
establishment of the superior type is dependent at each 
step upon three accidents. First, the accident of an 
individual sort or variety better adapted to the surround- 
ing conditions than ^the then prevailing type ; secondly, 
the accident that this superior animal escapes destruction 
before it has time to transmit its qualities ; and thirdly, 
the accident that it breeds with another specimen good 
enough not to neutralise the superior qualities of its 
mate.” Put in this way, the difficulty staggers most per- 
sons who are not practical naturalists ; jet it has always 
seemed to me to be really beside the question, and by no 
means of the importance which Mr. Darwin himself has 
given to it by acknowledging that the argument had not 
occurred to him. Even acute writers like Mr. Murphy do 
not see that individual variations or '‘sports” are of no 
importance whatever to the theory of natural selection, 
or he would never bring forward the argument at p. 380, 
that with an animal born of two parents " there is an 
almost overwhelming probability that the favourable 
variation is found only in one,” and will therefore 
diminish in each succeeding generation till it disappears, 
unless the same favourable variation recurs again and 
again to counteract this tendency. In what may be 
termed normal variation, however (which Mr. Darwin 
has always considered the main agent in supplying mate- 
rials for natural selection), none of these difficulties occur, 
and as it is very important to make this clear, I will give 
a few illustrations of it. There is no part, organ, or 
character of an animal or plant but what is sometimes 
more sometimes less developed in different individuals. 
The whole population of a species in any given year may 
therefore be divided into two equal portions, with regard 
to any such organ or character— the less developed and 
Vol. XIX.— No. 491 


the more developed. Thus, for example, all the foxes of 
the species Canis vulfes are necessarily divisible into 
a lighter and a darker coloured group j into a longer 
and a shorter tailed group ; into a fleeter and a less 
fleet group ; into a group with mqre developed and 
less developed canine teeth ; and so on with regard to 
every character, external and internal. This can only be 
denied by asserting that there are characters which in 
the species in question are absolutely unvaryitig^ an 
assertion which I am not aware that any one has made 
or attempted to prove, while it is certainly contradicted 
by the observations of all who have ever studied nature. 

But if so, what happens when changed conditions occur, 
rendering the increased development of spme faculty or 
organ beneficial I Can any one doubt that the one or 
five, or twenty per cent, of individuals which annually 
survive will belong, wholly or almost wholly, to the moiety 
in w'hich that organ or faculty is better developed rather 
than to that in which it is worse developed ? It matters 
not at all whether the most perfect individual or the 
twenty most perfect individuals survive or not ; but the 
survivors will certainly be found among the better adapted 
rather than among the worse adapted half, and most 
likely will include a majoiity of individuals in the better 
half of the better half. And this process will be reperted 
every year without fail. There is thus no waiting for 
favourable variations to occur ; no series of coincident 
improbable accidents is required; but the process goes 
on continuously with ever increasing power owing to the 
influence of heredity, till the species is modified up to the 
requirements of the changed conditions. By this process, 
leading to a decided advance every year, we can quite 
understand how any dominant species (that is, one which 
occupies a wide area and has a large population) may be 
modified quite as rapidly as is required by all ordinary 
changes of conditions, although extraordinary changes 
may lead to the extinction even of dominant species. It 
is hardly possible to conceive any improvement or modi- 
fication of a species which might not be brought about 
by so powerful a selection as this, acting on variations 
which seem to us very trivial ; while, on the other hand, 
the effect of greater individual variations or " sports’' is 
very uncertain, and may perhaps never be used in nature 
as a means of modifying species. 

These considerations also show the true bearing of 
"Delb(curs Law,” to which Mr. Murphy attaches much 
importance. It is proved mathematically that if, in any 
species, several individuals are in every generation born 
wyth any particular variation which is neither beneficial 
nor injurious to its possessors, and if the effect of the 
variation is not counteracted by reversion, the proportion 
of the new variety to the original form will constantly 
increase until it approaches indefinitely near to equality. 
But as, in every'species, there are not one only, but hun- 
dreds of distinct variations in every generation, all sub- 
ject to change in amount and direction in each succeeding 
generation, and as each of these will by the above law 
tend to equality w’ith all others, the result must be that 
every slight recurrent variation w^ill maintain itself in the 
species on terms of approximate equality with all other 
variations; and this will evidently be useful, by keeping 
up a vast stock of slightlj v^iried forms within the species, 
which will be ready at any moment to furnish the matciial 
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on which selection may work when variations of a parti- 
cular kind are needed. 

The neKt three new chapters^ on “Fixation of Characters,” 
on “Effect of Change of Conditions,’^ and on “Mimicry, 
Colour, and Sexual Selection,” contain much interesting 
matter, with a number of suggestions]of difficulties mostly 
dependent upon our total ignorance of the peculiar condi* 
tions or laws under which certain characters first arose. 
Such difficulties are of little importance, because they are 
always liable to disappear with an increase of knowledge. 
What, for instance, is the value of such a criticism as 
this : “ The abnormal position of the left carotid artery 
in some groups of parrots is as good an instance as can be 
mentioned of a character which is constant throughout 
an entire group, which must have arisen suddenly, and 
cannot have been fixed by natural selection, because it 
cannot be useful.” The three words I have italicised 
mark three positive statements which cannot possibly be 
verified, and which may very probably all be wrong. The 
parrots form not a family only, but a very distinct order 
of birds, and, from the occurrence in the miocene of 
France of a parrot of a living genus, are probably of im- 
mense antiquity. Not only do .we know nothing of their 
early history, but, owing to their so rarely breeding in this 
country we know nothing of their embryology, and can 
therefore have no grounds for assertions as to what 
could or could not have been in ’’the remote past, when 
they were developing into the varied forms that now exist, 
under conditions of which we are perfectly ignorant. 

Another new chapter, on “Metamorphoses and Meta- i 
genesis” gives an interesting outline of the metamor- 
phosis of insects, Crustacea, and hydroids, illustrated by a 
number of excellent figures, and remarks on the difficulty 
of explaining many of the facts by variation and natural 
selection, the conclusion being that “ many of the trans- 
formations, especially among the Crustacea and the 
hydrozoa, do not consist in adaptations to any new or 
special mode of life, and consequently cannot be accounted 
for by the Darwinian or any similar theory, but must be 
due to a formative impulse impressed on living matter at 
the beginning.” 

The next chapter, on “Structure in Anticipation of 
Function,” is not so good as some of the others, and here 
again objections arc brought forward whose whole weight 
depends on our ignorance of the conditions under which 
certain structures were modified. Thus, it is said to ap- 
pear impossible to account for the transition from the fin 
of Ceratodiis to the simple fin-ray of Lepidosiren by any 
means which Darwinism admits, because it seems im- 
possible that the loss of the membranes of its fins can be 
beneficial to a fish. But in this case there seems to be a 
difference of habits which may show how the “ impossible” 
occurred. The Lepidosiren of the Gambia burrows in the 
mud, where it remains during the dry season, and for 
this “burrowing” the cylindrical rays may be better 
adapted than the broad fins of Ceratodus. 

In the chapter on the “ Origin of Man ” Mr. Murphy 
replies to my argument that the brain of savage man is 
an instrument beyond his needs, by pointing out that 
“the real superiority of man consists in the faculty of 
Language, and that the mental power implied in this 
unique faculty is represented by the very great excess in 


the size of the human brain over that of the highest 
apes ; ” and he goes on to say : “ If, then, the Darwinian 
theory is true of man, the difference between the highest 
ape and that of the lowest man is due to the exercise of 
the brain during the period while the power of language 
was in process of evolution, aided by the natural selection 
of the largest brains, in which, of course, this new power 
would be most highly developed.” This appears to me 
a very forcible objection, and I must acknowledge that it 
IS “ a sufficient answer ” to my argument, so far as regards 
the difference between the brain of savage man and apes. 
The question remains, however, of the latent powers in 
the brain of savages ; and Mr. Murphy maintains that 
the languages of many savages— of the Kafirs, for 
example, are so much in advance of their needs that they 
could not have been evolved by natural selection. In 
most other respects he agrees with the arguments in my 
essay on “ The Limits of Natural Selection as applied to 
Man.” 

This concludes the new matter in the physiological part 
of the book ; but before passing on to the psychological 
portion, I must notice one passage embodying a very 
common source of confusion as regards the geographical 
distribution and mode of origin of species. Referring to 
the marine lizard of the Galapagos, Amblyrhynchus^ Mr. 
Murphy remarks : “ This singular species is found no- 
where except in the Galapagos, and consequently has, 
most probably, been evolved there ; but on Darwinian 
principles, how can so peculiar and aberrant a form have 
been evolved during the geologically short time that has 
passed since these islands first rose above the ocean ? ” 
The difficulty thus raised, with many analogous cases, I 
have endeavoured to explain in the February issue of the 
Nineteenth Century. The idea that this peculiar lizard 
has been “ evolved/’ in the Galapagos really implies 
spontaneous generation ; for what was it evolved out of ? 
A remote ancestral form must have reached the islands 
from the main land, if there is to be any ‘^evolution” in 
the case, and if a remote why not a near ancestor ? It ap- 
pears to me, not a mere probability but almost a certainty, 
that the generic type, if not the actual species, was 
“evolved” in America ; that it was once an abundant, 
and, in fact, a dominant group ; that it then spread to 
the Galapagos ; that the entire group then died out on 
the main land, but was preserved in the islands, owing to 
the absence of enemies and competitive forms. On this 
principle almost all the supposed difficulties of geogra- 
phical distribution may be rationally explained ; and this 
mode of explanation is in accordance with palaeontological 
evidence whenever it is procurable. 

The remaining chapters form the psychological part of 
the work, in which the author develops his theory of the 
organising intelligence in animal forms. The only new 
chapter here is that on “Automatism,” in which the 
various questions connected with the automatic motions 
of plants and animals, and with the instincts and the 
habits of animals, are set forth and commented on ; and 
here it is very interesting to compare the conclusions 
arrived at with those of Mr. Butler in his very original 
and suggestive book on “ Life and Habit.” 

Mr. Murphy says that the actions of a sea-anemone in 
seizing on its prey with its tentacles, or in closing itself 
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when left uncovered by the receding tide, are probably 
purely automatic, and completely independent of sensa- 
tion, consciousness, or will ; and further, that there is 
probably no difference whatever between these motions 
and those of the leaves of Dioncea arid Drosera which 
crush insects to death and suck their juices. But though 
independent of consciousness they are not independent 
of intelligence : they are instinctive, and instinct is intel- 
ligence unconscious of itself. All such actions as these 
are classed as primarily automatic, having no relation to 
consciousness ; but there are also actions which are 
secondarily automatic, which were once conscious actions 
but have become unconscious through habit. These 
habits may become hereditary, forming instincts, and can 
then in some cases not be distinguished from primary 
automatism. Elsewhere he speaks of principle of 
intelligence which guides all organic formation and all 
motor instincts, and finally attains to consciousness in the 
brains of the higher animals, and to self-consciousness in 
the brain of man.” 

We will now turn to Mr. Butler’ s work, and see how 
he deals with these and analogous facts. He first dis- 
cusses acquired habits, showing that, as we** do things 
more and more frequently we do them with less thought 
and effort, till at last, when we do them perfectly we 
also do them unconsciously. He then shows that the 
same law applies to knowledge and beliefs, which arc 
only complete and unwavering, when wc have ceased to 
doubt or to think of reasons or facts in support of them, 
when, in fact, they have become unconscious. Wc then 
come to habits acquired at or soon after birth, as walking, 
or eating, which, though they continue to be voluntary, 
are often performed quite unconsciously. Swallowing 
and breathing, though very complex acts, are acquired by 
the infant a few minutes after birth, and thence performed 
unconsciously, and we endeavour to explain this by the 
terms ‘‘hereditary instinct,’' and the “ experience of the 
race.” Mr. Butler concludes that these terms are un- 
" meaning, and that, because we see that all actions when 
performed sufficiently often become automatic, w e ought to 
conclude, whenever we see actions performed automati- 
cally, that there has been this repeated performance of 
them somehow or other. He thus sums up his facts on 
this phase of the question : “ We are most conscious of, 
and have most control over, such habits as speech, the 
upright position, reading and writing, which arc ac- 
quisitions peculiar to the human race, and always 
acquired after birth. Wc are less conscious of, and 
have less control over, eating and drinking, swal- 
lowing, breathing, seeing, and hearing, which were 
acquisitions of our prehuman ancestry, but which are 
still, geologically speaking, comparatively recent. We 
are most unconscious of, and hare least control over, our 
digestion and circulation, which belonged even to our 
invertebrate ancestry, and which are habits, geologically 
speaking, of extreme antiquity.” These principles arc 
then applied to a great variety of facts in biology with 
extreme and, as some may think, perverted ingenuity, of 
which we can only give a single illustration ; “ We say of 
the chicken that it knows how to run about as soon as it 
is hatched. So it does ; but had it no knowledge before 
it was hatched ? What made it lay the foundations of 


those limbs which should enable it to run about? What 
made it grow a horny tip to its bill before it was hatched, 
so that it might pick all round the larger end of the egg- 
shell, and make a hole for itself to get out at ? And is it 
in the least agreeable to our experience that such elaborate 
machinery should be made without endeavour, failure, 
perseverance, intelligent contrivance, and practice? In 
the presence of such considerations it seem? impossible 
to refrain from thinking that there must be a closer con- 
tinuity of identity, life, and memory between successive 
generations than we generally imagine.” This is the 
“unconscious organising intelligence,” says Mr. Murphy, 
ultimately becoming conscious in the complete animal. 
“It is the result of often repeated conscious acts,” says 
Mr. Butler, “which are now performed unconsciously 
after countless repetitions.” 

At first sight we seem to have here only the “ ancestral 
experience ” which has already been objected to as un- 
meaning. But this difficulty is overcome by the strange 
assumption that “ it is the same chicken which makes 
itself over and over again ; for such unconscious action is 
not won, so far as our experience goes, by any other 
means than by frequent repetition of the same act on the 
part of one and the same individual.” Let no reader 
throw the book aside on coming to this astounding 
sentence, till he has read the two succeeding chapters on 
“ Personal Identity,” which are full of curious facts and 
subtle reasoning, and which lead to the conclusion that 
life is the one great personality, of which ail Jiving things 
are but differentiated offshoots still retaining a latent 
memory of a long succession of ancestral habits and 
experiences. This idea is carried further in the next 
chapter, on “ Our Subordinate Personalities,” in which it 
is shown that the highest authorities maintain the distinct 
individuality of the countless cells or physiological units 
of which our bodies are composed, and Mr. Butler 
remarks : “ With the units of our bodies it is as with the 
stars of heaven, there is neither speech nor language, but 
their voices are heard among them. Our will is the fiat 
of their collective wisdom as sanctioned in their parlia- 
ment, the brain ; it is they who make us do whatever we 
do. When the balance of power is well preserved among 
them, when they respect each other's rights, and work 
harmoniously together, then we thrive and arc well ; if 
we are ill, it is because they arc quarrelling among them- 
selves, or are gone on strike for this or that addition to 
their environment, and our doctor must pacify or chastise 
them as best he may.” 

P^lssing on to Chapter IX.— -on the “Abeyance of 
Memory” — it is shown that we remember best two 
classes of phenomena, either very unfamiliar objects or 
combinations — as if we were once in our lives ship- 
wrecked on an iceberg, or very familiar object or acts? 
which produce their effect by repetition. These last, 
however, are apt to become unconscious, or to be wholly 
lost sight of, except when the usual conditions call them 
up, an amusing illustration of which is given as follows; — 
“Men invariably put the same leg first into their trousers 
— this is the survival of memory in a residuum ; but they 
cannot, till they actually put on a pair of trousers, re- 
member which leg they do put in first ; this is the rapid 
fading away of any small individual impression.” It is 
on the same principle that every act of growth of cells 
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SLVii orgsms is said to be unconsciously remembered, 
\vh0n thp same or analogous conditions recalls it to the 
rnemory. 

In 'another very ingenious and suggestive chapter en- 
titled ‘MVhat we might expect,’ ' it is maintained that the 
preceding facts and principles lead up to and explain all 
the curious phenomena of growth, reproduction, variation, 
and heredity, as set forth in the works of Darwin, Spencer, 
and other writers ; and the same principles are applied 
in succeeding chapters to the phenomena of instinct, and 
the theories of Lamarck, Darwin, Mivart, and others. 
The argument is then summed up, and the conclusion 
arrived at that Life is that property of matter whereby 
it eaiYTemember. Matter which can remember is living; 
matter which cannot remember is dead. The life of a 
creature is the memory of a creature. We are all of the 
same stuff to start with, but we remember different 
things. As for the stuff itself of which we arc made, 
we know nothing save only that it is * such as dreams are 
made of.’ ” 

Such a brief notice as this can give no adequate idea 
of the originality and the logical completeness of Mr. 
Butler’ s remarkable work, which is far less known than 
it deserves to be. It may be truly said of it that it is 
more amusing than most novels, while it contains more 
material for thought than is to be found in most books of 
double the size. It will be seen that there is a certain 
agreement with Mr. Murphy, but Mr. Butler goes much 
further, in tracing the former writer’s vague and iin- 
localised ‘^unconscious intelligence” to the ph5"biological 
elements of all organisms; and, ho\^evcr wild and im- 
probable the theory may seem, it receives, strange to 
bay, considerable support from the views of Haeckel and 
other German physiologists of the mo^t advanced school. 
If the reader will turn to Nature, vol. xix. p. 115, he 
will find Haeckel maintaining that in the Infusoria a 
single cell performs all the different functions of life, 
including the mental functions.” .... “By the same 
right by which we ascribe an independent ‘soul’ to these 
unicellular Infusoria, we must ascribe one to all other cells, 
because their most important active substance, the proto 
plasm, shows everywhere the same psychic properties of 
sensitiveness (sensation) and movability (volition). The 
difference in the higher organisms is only that there the 
numerous single cells give up their individual indepen- 
dence, and like good state citizens, subordinate them- 
selves to the ‘state-soul,’ which represents the unity of 
w ill and sensation in the cell-association.” 

Wc have here an extraordinary agreement with •Mr. 
Butler, although, as we are informed, he was quite un- 
acquainted with Haeckel’s works when he wrote his 
iSOok; and this fact should induce us to give a more 
careful consideration to the views of a writer who, 
although professedly ignorant of all science, yet possesses 
“ scientific imagination ” and logical consistency to a 
degree very rarely found among scientific men. The 
want of a practical acquaintance with natural history 
leads the author to take an erroneous view of the bearing 
of his own theories on those of Mr. Darwin. There is 
really nothing to prevent their harmonious combination, 
and they may even be said to be in great part comple- 
mentary to each other, Mr. Butler’s book is so full of 
strange fancies and witty conceits, as to hare led some 


readers to look upon the whole as an elaborate jest. 
Beneath this sparkling surface there is, however, much 
solid matter, and though we can at present only con- 
sider the work as a most ingenious and paradoxical 
speculation, it q|ay yet afford a clue to some of tlie 
deepest mysteries of the organic world. 

Alfred R. Wallace 


RO DWELLS ETNA 

Etna : a History of the Mountain and of its Eruptions, 
By G. F. Rodwell, Science Master in Marlborough 
College. With Maps and Illustrations. Pp. 142. 
(London : C. Kegan Paul and Co., 1878.) 

I N this little volume Mr. Rodwell has essayed to do for 
Etna that which the late Prof. Phillips accomplished 
so successfully in the case of Vesuvius, namely, to write 
a popular and at the same time accurate account of the 
past and present conditions of a mountain, which from 
the very earliest periods to which human history and 
tradition go back, has powerfully arrested the attention 
and excited the imagination of mankind. The scope and 
aim of these two works being so nearly the same it is 
hard to avoid drawing a comparison between them. 

The first and fifth chapters of the work of Mr. Rodwell, 
which deal with the past history of the mountain and the 
record of its eruptions, indicate much learning and 
careful research on the part of the author, and indeed 
thc^e portions of his volume may compare not unfavour- 
abl}' w ith the equivalent parts of Prof. Phillips’ work ; 
higher praise than this can scarcely be given to it- 
Almo!>l equally praiseworthy are the second and fourth 
chapters, which give a general sketch of the physical 
features of Etna and an account of the origin, the past 
history, and the present condition of the numerous towns 
which arc crowded about the flanks of the great volcano. 
The third chapter, giving details concerning the author’s 
own ascent of the mountain, though sufficiently interesting 
in itself, is perhaps better fitted for the pages of a popular 
journal than of a work like the present, since ascents of 
Etna are now sufficiently common and every-day occur- 
rences. 

It is when we come to the more purely scientific por- 
tions of the volume that a comparison of the work of Mr. 
Rodwell with that of Prof. Phillips places the former in 
such a disadvantageous light. It is rather startling to 
find the more general and popular descriptions occupying 
five chapters, including 113 pages, while the account 
of the geology and mineralogy of the mountain is con- 
densed into a single chapter of 29 pages, and when 
these pages are read we cannot help feeling that the 
questions treated of in them are handled in a somewhat 
imperfect and perfunctory manner. Any one turning to 
a treatise professing to deal with the geology and mine- 
ralogy of Etna might fairly expect to find a fuller and 
clearer account than Mr, Rodwell gives us of the exact 
relations of the volcanic masses to the stratified and 
highly fossiliferous deposits with which they are so inti- 
mately associated. Equally disappointing is it to find that 
the important question of the elevation hypothesis of von 
Buch is so summarily dealt with by Mr. Rodwell, especially 
when we remember that in the discussion on this subject 
which took place between filie de Beaumont and Dufrenoy 
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on the one hand, and Scrope and Lycll on the other, 
Etna supplied so crucial a test. Nor can we regard the 
few notes of Mr. Rutley on the microscopic characters of 
several specimens brought to him by the author, excellent 
as they are in themselves, as affording |lnything like an 
adequate discussion of the nature of the Etncan lavas. 

There are not, indeed, wanting indications in the work 
before us that the author has scarcely succeeded in so far 
mastering the scientific questions connected with his sub- 
ject as to qualify himself for giving anything like authorita- 
tive opinions concerning them. Thus on page 1 1 1 we find 
him speaking of a crater as “ composed of a prehistoric 
grey labradorite, and of doleritic lava.” Again, so far as 
can be gathered from the work before us, the hypotheses 
of elevation craters and eruption craters are of about 
equal value. We arc informed simply that the opinion 
of geologists is divided as to the manner in which a 
volcano is formed ; ” and then follows'a statement of the 
two rival hypotheses. Surely after the convincing reason- 
ing of Scrope, and the patient observations of Lycll on 
Etna itself, as detailed in the celebrated memoir read 
before the Royal Society in 1858, it is strange to find such 
language used upon the subject, more especially* when 
we recollect that no attempt was ever made by LyclPs 
opponents to discredit his observations or to reply to his 
deductions. We should almost as soon expect to read in 
a modem work on astronomy that the opinion of astrono- 
mers is divided as to whether the earth mov’es round the 
sun or the sun round the earth. 

We find so much to praise in this little book, especially 
in the clear rhum'c of the history of the mountain and its 
eruptions, and the illustrations so carefully selected and 
reduced from those of larger works which are not easily 
accessible to general readers, that we regret we cannot 
express more unqualified approbation of that portion of 
the book which calls for especial notice in the pages of 
this journal. We can only hope that in a second edition 
the author may find an opportunity, which he will not 
neglect, of considerably lengthening and very greatly 
strengthening this scientific portion of his work > and in 
order to do so, without at the same time impairing its 
popular character, we can scarcely suggest a better ex- 
ample for him to follow than the work of Prof. Phillips, 
to which we have alluded at the commencement of this 
article. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself re^onsihle for o/ttnions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts. No 
notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters as 
short as possible. 7he pressure on his space is so great that it 
is imp^ss^le otherwise to ensure the appearance even of com- 
munications containing interesting and navel facts. ^ 

The TranS'Neptunian Planet 

The explanation given by Prof. Peters {Astr. Nach,, 2,240) 
of the observ^ions made at Wasihington in 1850 of this sup- 
posed planet is put beyond doubt by the examination of Mr. 
Ferguson’s observing-book. It is due, however, to Mr. Ferguson 
to say that his record is full and complete, and that his changes 
in the reductions were honestly made. The record is in pencil, 
and no figures were erased or rubbed out. They are cross^ out, 
and the assumed figure is put by the side of me orl^nal one, 
bile at the bottom of the page is a note with pen and ink, and 


in Mr. Ferguson’s handwriting, stating the changes that were 
made. Prof. Peters’s ingenious discovery of the truth was made 
without knowledge of the observing-book. 

Such criticisms are instructive, showing how unsafe it is to 
build theories before we arc sure of the facts. They may also 
be a means of avoiding a waste of labour. It is known to me 
that at least two American astronomers, armed with powerful 
telescopes, have been searching quite recently for a trans- 
Neptunian planet. These searches have been caused by the fact 
that Prof. Newcomb’s tables of Uranus and Neptune already 
begin to differ from observation. In this connection the 
note of Mr. Dunkin on the errors of Leverrier’s tables of 
Saturn is interesting. But are w e to infer from these errors of 
the planetary tables the existence of a trans-Neptunian planet? 
It is possible that such a planet may exist, but the probability 
is, I think, that the differences are caused by errors in the 
theories of these planets. My observations of the satellites of 
Saturn are not yet discussed, but they indicate that Bessel’s mass* 
of Saturn is nearly correct. Now Leverrier has diminbhed this 
mass by about ji^th, and it seems probable that this dmiinutioii 
was caused by some error in his theories of Jupiter and Saturn. 

A few' years .ago the remark was frequently made that the 
labours of astronomers on the solar system were finished, and 
that henceforth they could turn their whole attention to sidereal 
astronomy. To-day w’c have the lunar theory in a very dis- 
couraging condition, and the theories of Mercury, Jupiter, 
Saturn, Uranus, and Neptune, all in need of revision; unless, 
indeed, Leverricr’s theories of the last tw o planets shall stand 
the test of observation. But after all, such a condition of 
things is only the natural result of long and accurate series of 
observations which make evident the small inequalities in the 
motions, and bring to light the errors of theory. 

Washington, March 7 A.sapii Hall 


Rats and Water-Casks 

Mr. NiroLS says, in Nature, vol. xix. p. 433 ; — 

** A ship’s carj enter told me that, in the old dayc, before the use 
of iron tanks on board ship became general, the rats used to attack 
the water-casks, cutting the stave so lliin that they could suck the 
water through the wood without actually making a hole in it. If 
any one conld substantiate this it would have an imiwtant 
bearing on the question under consideration,” 

Capt. Wickham, when First Lieutenant on board H.M.S. 
Beagle, told me that when he was a midshipman it was hLs duty, 
on one of the king’s ships to see that certain vessels on deck 
W'ere alw'ays kept full of water, in order to prevent the lats 
gnawing holes through the water casks, and that llurough such 
holes nearly all the w ater m a cask would leak away, 

Charles Darwin 


Tides at Chepstow 

I observe two letters in Nature lately upon this sub- 
ject. Many yeais ago 1 took some pains to ascertain the 
greatest known rise of tide at Chepstow, for I doubted the 
accuracy of the common statement that it was seventy feet and 
upwards. At the time 1 made the inquiry the large railway bridge 
at Chepstow to carry the South Wales Railway across tire River 
Wye was being constmeted. J was acquainted with Mr, Oak- 
den, one of the engineers on the work, and he, with great care, 
took levels of the marks which had been made from time to 
time recording the very high tides, tome of them going back 
many years. He found the highest of them to be some decimal 
(of which I have no record) above fifty feet above ordnance 
datum. I think this may be relied upon. It is corroborated in 
a paper by the present Astronomer-Royal, on “Tides and 
Waves,” in the “ Encyclopaedia Metropolitana,” vol. v. p. 242, 
paragraph 7, first edition. He says: “Thus, at the entrance 
of the Bristol Channel the whole rise at spring-tides is about 
eighteen feet, at Svanrea about thirty feet, and at Chepstow 
about fifty feet.” W. B. Cleg ram 

Saul Lodge, Gloucesterjhire, March 18 

Migration of Birds 

Prof. Newton in his articleon Migration of Binds (Nature, 
vol. xix. p. 433) has omitted one, axMl a very importamt limit to 
the height at which birds of passage can perform their journeys. 
This is temperature. The following table of Daniell’s will show 
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how little prohabilily there is of migratory birds flying at great 
elevations, and that even in low latitudes, the temperature at 
altitudes exceeding four and a half miles would be prohibitory 
to the existence of the majority of migrants : — 


Altitude. 

Temp. F. 

Temp. F. 

0 ... ... 

-h 80 

0 

5,000 

••• + 64*4 

... - i8-s 

10,000 

... 4 - 4^*4 

... - 37-8 

15,000 

• + 31*4 

... - S8’8 

20,000 

-1- 12*0 

... - 82-1 

25,000 ... ... 

••• - 7-6 

... - io9'i 

30,000 

- ~ 307 

... - 140-3 


Calculations by Mr. Glaisher’s rule for approximate temperature 
(decrease of i® F. for every 300 feet elevation) give less startling 
results than the above, but even then, with the thermometer 
marking 80° at sea level, we find that a temperature of 40° of 
frost must exist at five miles in height. 

The advocates of the “sight theory” have rather more in 
their favour than IVof. Newton has conceded to them. It is 
not necessary that birds should fly at such heights as to literally 
view the land they guide their course to or by. The ** loom ” 
of land, so well known to sailors, is visible when the land itself 
is below the horizon ; and I do not think we are entitled to say 
that birds would not, equally with mariners, notice the indica- 
tion. Then again the action of one flock of birds when in 
sight of land, might guide other more distant flocks, and these 
might influence birds still further off. We know how the circling 
downward swoop of a vulture on some discovered carrion will 
draw to the feast vultures from all parts of the sky. We know 
the power of our own vision, certainly inferior to that of many 
birds ; and it is therefore well within the bounds of possibility 
that migrating birds, watchful because weary and hungry, may 
see and be influenced by the movements of flocks of their com- 
panions thirty to forty miles distant. A few flocks might thus 
bridge a wide expanse of barren ocean. 

It is not necessary, however, to insist that sight alone is the 
guiding faculty in migration. 'I'hc majority of, if not all, 
animals possess that marvellous “ .sense of direction ” that has 
become so blunted in civilised man. both savages and lower 
animals will find their way back in a “ bee-line ” through un- 
known country, to place.s whence they have been led by tortuous 
tracks. Why should not this sense of direction” then guide 
birds over oceans without landmarks, I'he ca^e of first migra- 
tion of young birds (cuckoos and starlings) quoted by Prof. 
N ewton, is, it must be confessed, a problem difficult to solve ; 
but when the journey has been once made by an individual bird 
in a flock 1 cannot see more mystery in the arrival of that flock 
at their destination than there is in the perfect accord between 
the hand and the eye of a good shot or a good billiard pbyer. 

We must all concur with Col. Donnelly in desiring further 
observations, uith facility for publication and discussion, and I 
venture to hope that we .shall see many more papers from Prof. 
Newton’s pen on the subject. F. H. Pringle 

Scientific Club, Savilc Row, March 18 

The Microtelephpne 

Towards the end of last year I got constructed a telejihonic 
apparatus which gives results much superior to those of the 
ordinary Pell telephone. Its construction is based qp four 
princi]>lcs, two of wdiich have not yet been apjilied to tele- 
phones : — 

1. The magneto- electric principles of the Bell telephone. 

2. The microphonic principles of Hughes (different quantity 
of the points of contact). 

3. The principle discovered by Beatson and DeLa Rive (1845), 
and which explains the experiments of Messrs. Blythand Hughes 
with the speaking microphone (production of sounds by the 
passage alone of a discontinuous or undulating electric current). 

4. The principle that the intensity of the sound depends on the 
density of the air in which it is produesd. 

All the principles are combined in so simple a manner that the 
microtelephone differs from the Bell telephone only in the three 
follow'ing points : — 

1. The electric current engendered by the approach or with- 
drawal of the iron membrane, traver.'jed not only the bobbin, buf 
also the magnet and the membrane itself. 

2. The communication of the current with the vibrating plab 
of iron is effected by means of tw’o small springs, which are 


ightly pressed by the membrane, and as this pressure may be 
more or less strong during the action of the apparatus, the latter 
acts as a microphone of a relatively weak sensitiveness, but 
which permits the telephone to be spoken to at a distance of 
several centimetres, and of hearing the ticking of a watch, or the 
iounds of a musicai box with the aid of a carbon microphone. 



3. Three millimetres above the iron membrane is another 
membrane of caoutchouc (which should not be very fine), and 
both membranes inclose a layer of air, moderately compressed, 
which in this way must vibrate, together with the two membranes. 

The microtelephone is regulated once for all, and transmits 
the feeblest wmrd w ith a truly perfect precision. 

Julian Ochovowicz 

University, Lemberg, Galicia 


Vacuum Tube Phenomena 

Has it been observed that the area of the exposed surface of 
the negative electrode in a highly exhausted vacuum tube exerts 
an important influence on the facility with which the discharge 
takes place? 

1 have recently been observing Crookes’s molecular shadows 
with a tube constructed by Mr. J. Marr, of Liverpool, in which 
one electrode is a flat disk about i inch in diameter, and the 
other a piece of platinum wire about | inch long. When these 
electrodes are connected with the terminals of an inductio n coil 
capable of giving a 4^-mch spark in air, and the contact- 
breaker arranged so that the shadows can just be seen when the 
disk is in connection with that terminal which becomes negative 
w'hen the current in the primary wire is broken, a reversal of 
the commutator causes the discharge to cease. 

If, now, the coil power be increased by the proper manipula- 
tion of the contact-breaker, a condition of things is reached in 
which the dark shadows flash out intermittently, even though 
the disk is connected with what is called tlie positive terminal of 
the induction coil. 

This is evidently caused by the passage of the inverse induc- 
tion current ; 1 mean that current which is produced when the 
circuit of the primary is completed. It thus appears that a 
condition of things can be obtained in which the effect of the 
greater electromotive force produced on the breaking of the 
primary circuit is counterbalanced by the influence of the relative 
size of the electrodes. 

The above observation appears to be interesting, and as it 
may possibly be new', I venture to send you an account of it. 

Nottingham, March 8 J. J. H. Teall 

Leibnitz’s Mathematics 

Prof. Tait has recently given your readers one mathemati- 
cian’s opinion of Leibnitz as a discoverer. The following 
extract is serviceable in the same direction, while it has the 
further merit of attesting to the existence of a still later “vestige 
of presumption ” than has yet been referred to. The extract is 
from a review by M. Bertrand of Diihring’s “Kritische Geschichte 
der allgemeinen Principien der Mechanik ’’(Berlin, 1873), M. 
Bertrand says ; — 

Les severites dc M. DUhring sont imparliale.s, et I’un des 
plus grands genies de I’Allemagne semble precia^ment le plus 
maltraite de tous. Les Actfs de Leipzig, de 1684, donnerent, 
est-il dit dans le texte, la premiere publicity k la theorie de' 
fluxions de Newton, et cn note, on ajoute: “H n’a pas etf* 
possible d’opposer k Leibnitz des preuves completes qui h 
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for9asscnt k avouer son emprunt , mais la connaissance dc son 
caract^re donne Tacte qu’on lui reproche une probabilite 
voisine de la certitude. Une lettre d’Huyghens L’ Hospital 
est sur ce point fort instructive, 

** ‘M. Leibnitz,’ dit Huyghen**, *est assuremcnt trts habile, 
inais il a avec cela une envic immodert^e d pparoitre, comme cela 
^^e volt, lorsqu’il parle de son Analyse des infinis . , des lois 

harmoniqucs des mouvemens planctaires, ou il a suivi I’mvention 
de M. Newton, mais en y meslant ses pen^tes qui la gastent 
. . Encore ^uis-ie fort en doute, pour des raisons quo je 
pourrois alleguer, sM n’a pas tut ‘^a construction (dc la chainettc) 
de celle de M. Bernoulli.’ 

** Dans la preface de 'on ‘ Calcul diflticntitl,’ Euler n’attribuc 


Leibnitz que la reduction des principts dt Nevlon en s^siemc. 
I agrange, qui chcrche chez Fermat I’origine du C iltul dilii 1 tntiel, 
ne manque pas, dans ses * I e^ons •■ur le Calcul des h onctions, de 
signaler les concordances dc I’ecrit de Leibnitz de 1684, avee la 
tone anttneure de hermat Gauss pen^ait, comme on le voit 
ms I’ecrit de bartorius de Walltrshausen, que 1 eibmi/, mcme 
de loin, ne doit pas Ctre compart a N ewton ‘ 

It IS satisfactory to quote Herr Duhiing tiuough his reviewer, 
because the introductory sentence of the extract mal es cNidcnt 
to those not already aware of M J crtiand’s hi^-toncal leanings 
that it IS on Dr. Ingleby’s •^idc the eminent 1 icnch mathe- 
matician would give his voice 1 hum As Muiit 

High School of Glasgow, March 17 


Blue Flame from Common Salt 

SoMr time ago the question was rai‘«ed in Naturf (vol xiii 
j) 287) concerning the origin of the blue dame j induced when 
common salt is thrown into a hot file. 

Among the suggestions that were advanced, no one oficied 
the only explanation that is at nil feasible, vi/ , that it is due 
imply to hydiochloric acid 

The blue flame is not produced by scdium chlcndc onl}, hut 
by other chlorides as well. Tho'^c 1 hate tried are 1 aClj, 
SiCl^, KCl, AmCl, HgjiClg, and IICI, the la t both m ‘solution 
and as gas. 

It would be waste of time «ind space to enumerate all the 
CXI enments I have made on this subject, many of them were 
for the j-urpose of jiroving that neither call on noi sul].hur had 
any share 111 the reactic 11 


One of my methods of obtaining the dame was to bum pure 
hydrogen from a gla s jet, and allow a mingled stream of IKl 
and NII3 from two other jets to pass into it. 'Ihe Ijest souice, 
however, is cilomel, heated on wiic gauze by a Ijiimcn burner, 
the next best, Am Cl 

The spectrum of the ‘^chloride” dame is chaiacteiised by a 
‘‘Cries of double bands in the giccn, blue, and violet, the least 
refrangible of each pair being the bii aclest Ihc four pans m 
the violet are especially prominent There aie two red bands 
or lines, and one orange The least icfiangiblc red line occu- 
pies the place of the hydrogen line C 

A spark between carbon points in a bottle of HCl gas yields 
a spectrum similai in a|^pearance t > that obtained fiom a chlo 
ride, blit I was unable to see any violet bands, only a faint 
continuous spectium 

I w as al Ic to ascei t im that the ltd lines coincided exactly. 



but I cannot affirm with the same positiveness that all the gicen 
lines and bands coincide, borne undoubtedly do, but the spec 
trum of the HCl was so faint, and the spectrum of the chloride so 
transient, that measurements were very difficult, and I do not 
pretend to any high degree of accuracy in my delineations of the 
lines, besides the different conditions under which the two were 
^jmpved might account for con‘-iderable variations. For the 
HCl I used a coil (capable of giving a 2" spark) with Leyden 
jar, worked by six Smees. The carbon points were J inch apart. 
The spark was tried both focussed and unfocussed on the slit of 
a 2-pnsm spectroscope. When comparing the two spectra side 
by side it was difficult in some cases to be sure of coincidence, 
because the flame from the Hg^Cla would flash out brilliantly 
^r a moment and quite overpower the more feeble lines of the 
HCl ; It would then disappear entirely, and more chloride would 
nave to be placed on the gauze. 


I have no doubt in my own mind that HCl is the cause 
of the blue flame I have proved that Cl is a necessary 
constituent, and I have not been able to get it in the absence 
of hydrogen (the spectrum of pure Cl is very different), 
and besides the red H-line is present m both case*', and 
piobably the other two as well I do not think (hat the 
presence of aqueous vapour is sufficient to account for the red 
line. ^ ^ 

I subjoin the spectra as I mapped iJum^ but it must be boine 
in mind that I do not vouch that they are free from error. I 
intend to photogiaph them when I have sufficient leisuie, and I 
hope the results will be more definite. I may be able to find 
violet lines in the spectrum of IJCl 

A. Pi rcy Smith 

Temple Observatory, Rugby, 

March 15 
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Unscientific Art (?) 

In Nature, vol. xlx. ]\ 460, Mr. Luclv conplains of the 
drawing in the Cnaphu for December 28, wherein the observer 
is represented “ sloping the barometer at an angle of about 
30° from the vertical,” in order to tahe a reading on a marine 
t^arometer by means of the lantern for better illumination. May 
not the artist be correct, and Mr. Buck have discovered a mare^ 
nest ? The barometer may be placed entirely horizontal for 
reading the scale, after the vernier has once been set when the 
instrument was vertical. 

. CkAS. COl’POCK 

Grosvenbr Road, Highbury New Park, N., March 21 
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Bessel’s, observation applies to 1831, not 1825, as M. 
Flammarion assumes. 

The star in question is N o. 90, in Argelander's valuable 
treatise, Untersuchungen Tiber die Eigenbewegungen 
von 250 Sternen, where he deduces for the annual 
proper motion in arc of great circle, o"*5i2 in the direc- 
tion 270° or the proper motion is entirely in R.A. He 
observed the star upon the meridian at Bonn, once in 
1857 and four times in 1862-63. It was also meridionally 
observed at Greenwich in 1862. It is No. 234, Hour X., 
in Weisse^s Bessel. Thus we have three stars situate 
within half a degree, with large proper motions, very 
divergent, however, in direction 

Secular P.M. Direction. Authority. 


Tub Distant Herschelian Companion of y Leonis. 
— In I j 861^106. Winn ecke, writing from Pulkowa, drew 
attention to a star of the ninth magnitude near the double- 
star y Leonis, w'hich M, Otto Struve had found to have 
an annual proper motion exceeding o”*5. The star was 
observed with the Dorpat transit-instrument, on April 12, 
1820, and once by Bcasel in zone 502, on April 12, 1831, 
and from these observations compared with two at 
Tulkowst in April, 1861, and with micrometrical measures 
from y Leonis by M. Otto Struve, Prof. Winneckc con- 
cluded that the proper motion of the small star with 
respcK^t to the neighbouring binary, was very nearly o"'85 
in K A. and o”*io in declination, annually. Sir W. Herschel 
observed a distant companion of y Leonis, the mean of 
two- angles giving 297°*5 for about 1782 9, with a distance 
of which he thought was pretty accurate,” though 

as we arc now aware, many of these wider measures of 
Sir W. Herschel require material correction. 

We refer to this star from having remarked that M. 
Flammarion, in his recently published ^‘litoiles Doubles 
et Multiples cn Mouvement rclatif certain,’' has made it 
the subject of a strangely confused article, which is calcu- 
lated to mislead the reader who cannot refer to original 
authorities. The star had been measured by Sccchi in 
1856, and by Powell in 1861, and M. Flammarion states 
that “ the enormous difference between the measure of 
1782 and that of 1856” had induced him to search for 
other observations and to reobserve it himself, which he 
did, in 1877. He says he had found five observations by 
Flamsteed in 1691, ten by T. Mayer in 1755, and fifteen 
by C. Mayer in 1777 ; tliesc, it is added, are not very 
precise, for they consist only of differences of right ascen- 
sion, without taking account of the declination ; never- 
theless he considered they had their value, and comparing 
his own measures of 1877 with previous observations 
separately, he deduces ^‘a very surprising result,” viz., 
that the distant star is remarkable for its motion, which, 
if one may judge by the totality of observations, has a | 
mean value of i"*o8, but which appeiirs variable, as “at I 
present it certainly has not that value.” | 

The main cause of M. Flammarion’ s difficulty ,is his 
having confounded two quite distinct objects : we have 
not referred to the work of C. Mayer, but the star ob- 
served by Flamsteed, which he more than once calls 
Comes y,” and that observed by Tobias Mayer, is 
really the bright neighbour of y, or 40 Leonis ; Flam- 
steed did observe the declination, as >vill be seen in his 
column Distantisc a vcrtice corrccta^ ; ” and Mayer 
also noted the declination on one occasion, though gene- 
rally recording only the right ascension. M. Flammarion 
says' he found fire observations of FI imsteed in 1691, 
which is a greater number than we recognise in the 
“ Historia Coelestis,” but there are observations in 1690 
and 1692. The zenith distances of y Leonis and Comes 
on April 6, 1691, and the names of the stars on January 
23, 1692, are interchanged in the ^'Historia Coelestis.” 
Tobias Mayer's observations do not apply to the year 
^ 755 } when his observatory at Gottingen was not yet 
erected, but to 1756 and 1757, chiefly the former year. 


40 Leonis 32*2 ... 229*0 ... Madler. 

\V. B. X. 234 51*2 ... 270*0 ... Argelander. 

y Leonis 32*3 ... 118*6 ... Madler. 

A Meteor with Short Period of Revolution.— 
In the very interesting report of the “Luminous Meteor 
Committee” of the British Association for 1877-78, we 
find a note by Capt. G. L. Tupman, referring to a fire- 
ball seen on November 27, 1877, which he considers to 
have been moving in a nearly circular orbit, with short 
periodic time^ Capt. Tupman observed this meteor from 
a position about half a mile east of the Royal Observatory, 
Greenwich *, it began as a first or second magnitude star, 
but suddenly increased in brilliancy and size to a fine 
bluish white fire-ball ten or twelve minutes in diameter, 
emitting a train, coloured blue, red, and green, many 
degrees long. It moved very slowly, so slowly, indeed, 
towards the end of its course, that it appeared to come 
almost to a standstill. The duration was considered to 
be fifteen or sixteen seconds. The meteor was observed 
by Mr. H. Corder, at Writtle, near Chelmsford, and by 
Mrs. Ware, at Clifton Down, Bristol, and the positions 
for beginning and ending, estimated at these stations, 
were found to be in remarkable agreement, the true path 
deduced from these satisfying them all, both azimuths 
and altitudes, within 1°. 

It appears that the meteor first became visible at a real 
height of fifty-six miles vertically over a point off the 
mouth of the Thames in long, 21' E., lat. 51° 33', and 
disappeared when it had descended to a height of thirteen 
miles vertically over a point, about twelve miles west of 
St. Omcr, in France, in long. 2° o' E., lat. 50° 45', the 
length of the entire path being about eighty miles. 

Capt. Tupman thinks the radiant point was pretty 
accurately determined in R.A. 285°, Deck -|- 64", or in 
longitude 340°, and latitude + 83°. The elements of the 
real orbit, which, with the aid of the other corresponding 
data depending upon the earth’s position in her orbit, are 
thence deduced, are as follows, taking the real duration 
at fifteen seconds : — 


Perihelion distance 0*9858 

Longitude of perihelion ... 70" 6' 
„ „ ascending node 245® 50' 

Semi axis major 1*1691 


Motion — direct. 


Excentricity ... 0*1568 
Inclination ... 15° o' 
Anomaly ...-4° 16' 
Periodic time... 462 days 


The precise Greenwich time of the occurrence of the 
meteor was loh, 26m. 

If the duration of visibility is diminished to 7i seconds 
the elements ate still very similar to the above ; the semi- 
axis major becomes 1*3785 and the period 591 days. 
Capt. Tupman remarking that such favourable conditions 
for inferring the orbit of a meteor may rarely happen, 
adds, it is sufficient for the establishment of a short 
periodic time (such as 500 days) that “ the meteor moved 
slowly from a fairly well- determined radiant distant about 
90° from the point of the heavens towards which the 
earth’s motion was directed.” 

We may mention that there is one singular circum- 
stance not alluded to in Capt. Tupman's note : th< 
elements defining the position of the orbit of the meteoi 
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aave a striking general resemblance to those of the orbit 
5f Biela^s comet, in the descending node of which body 
the earth was precisely situated at the time. 


FOSSIL CALCAREOUS ALGJE I 

T he very important memoir of M. Munier-Chalmas, 
‘^Sur les Algues calcaires appartenant au groupe 
des Dasycladdes Harv. et confondues avec les Fora- 
minif^res,'^ which was published in the Comptes Rendns 
Hebdomadaires of the French Academy of Science for 
October 29, 1877, opens up quite a new or almost a new 
field of research, which has been followed up by the same 
author in a note presented last month to the Geological 
Society of France, On the genus Ovulites.’* Though 
regarded by some of the most eminent palaeontologists 
as a monothalmlc foraminifer related to Lagena, the genus 
Ovulites is herein clearly demonstrated to be neither more 
nor less than an articulation of a siphonaceous alga having 
very close affinities to Penicellus. 

Ovulites margaritula is described by Messrs. Parker 
and Jones “as a common Foraminifer of the ‘Calcaire 
grossier.’ Shaped like an egg, and when full grown 
about the size of a mustard-seed, it is one of the most 
elegant of the fossil forms. The large terminal apertures, 
moreover, curiously impress upon the mind its* resem- 
blance to a ‘ blown ’ bird’s egg. [Written in 1 860 ; nowadays 
bird’s eggs are not thus blown.] It is the largest of the 
monothalamous Foraminifera. As a species it appears 
to have been short-lived. Fully developed in the deposits 
of Hauteville and Grignon it breaks in at once in the 
Eocene period. It lingers as an attenuated form in the 
Miocene beds of San Domingo. A recent Ovulite has 
not been met with. Scarcely another F oraminifer pre- 
sents us with a similarly brief history — an undescribed 
form allied to Dactylopora affording almost the only 
parallel (namely, Aciculafia pavanfina^ d’Arch.).” 

In passing it may be noted that w'ithout doubt this last- 
mentioned form is also only a portion of a calcareous alga. 

The earlier memoir, of which the Comptes Rendus pub- 
lishes only an abstract, reminds us that it is not so very 
long ago (1842) since Prof. Decaisne demonstrated that a 
number of marine forms known as zoophytes, Corallina, 
Cymopolia, Neomeris, Penicellus, Udotea, Halimeda, &c., 
were in reality veritable algae. But we may remark that 
Prof. Schweigger, of Konigsberg, had, from actual obser- 
vation of living specimens of several species of these 
calcareous algae at Villefranche, come to the same con- 
clusion in 1818 (“ Beobachtungen auf naturhistorischen 
Rcisen. Anat.-phys. Untersuchungen iiber Corallen,” 
Berlin, 1818). To go back to the pre-T.innean times, 
Ray (1690). described Corallina as “plantae genus 
in aquis nascens,” and Spallanzani, Carolini, and 
Olivi even maintained the same against the peculiar 
reasonings of Ellis, the authority of Linneus, and despite 
the conversion of Pallas ; but so influenced by autho- 
rity were, apparently, the botanists down to 1842, 
that a Professor of Botany in the Edinburgh University 
(Graham) once politely requested the zoologists to keep 
their cryptogamia to themselves, and a Professor of Botany 
in the Dublin University (Harvey), in the first edition of 
his “Manual of British Algae’' (1841), did not include 
any of the Corallines. Since the memoirs of Decaisne 
and Chauvin, all this has changed, and we imagine that 
there is now no difference of opinion existing among 
botanists as to the general affinities of the living forms 
of calcareous algae. 

M. Munier-Chalmas in his memoir demonstrates that 
there must be also added to this group a numerous series 
of fossil forms which the old authors placed among the 
polyps, and which most of the modern writers on the 
subject have ranked among the foraminifera. Bose in 
iScfe described and figured (^Journal dc Physique^ Juin 
1806) some fossil organised bodies under the name of 
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Rlteporitcs ovcidts^ for which bodies Lamarck in 1816 
established the genus Dactylopora. “ The most singular 
varieties of opinion have existed,” writes Dr. Carpenter 
in his well-known “Introduction to the Study of the 
Foraminifera,” “as to the true character of these fossil 
organisms. In separating them generally from Retepora 
Lamarck still associated them in the same group of sup- 
posed zoophytes ; this position was also accepted for the 
genus by De Blainville and Defranc.” [It is but justice 
to De Blainville to point out that he quotes without dis- 
appioval the statement of Schweigger, “quelcs dactyio- 
pores et les ovulites ne sont rien autre chose que des 
articulations d’une grande esp^ce de celiaire, analogue h 
la celiaire salicorne”]. “In 1852 Dactylopora was in- 
cluded among the Foraminifer^ by D’Orbigny, who 
showed, notwithstanding, by the place he assigned to 
it, a misapprehension ot the real nature scamqly less 
complete than that under which his predecessors had 
lain; for he ranks it in his order Monost^eues, next 
to the unilocular Ovulites, and says of it : ^CejSt une 
Ovulite dgalement perede des deux bouts, pourvue des 
larges pores placds par lignes transverses.’ now utterly 
erroneous is this description will appeal: from the details 
to be presently given, yet D’Orbigny’s authority Has given 
it currency enough to cause it to be accepted by such 
intelligent palaeontologists as Pictet and Bronn, who in 
the latest editions of their respective treatises haie trans- 
ferred Dactylopora to the place indicated by him, not, 
how'ever, without the expression of a doubt on the part of 
Bronn as to whether the true place of the genus is not 
among the Fistulidae in alliance with Synapta and Holo- 
thuria — a suggestion that indicates a perversion of ideas 
on the subject for which it is not easy to account. The 
complex structure of the organi.sm in question was first 
described and the interpretation of that structure on the 
basis of an extended comparison with simpler forms was 
first given, by Messrs. Parker and Jones in so unobtrusive 
a manner as scarcely to challenge the attention which 
their investigations deserve, and I gladlj^ avail myself of 
the opportunity ^hich the present publication affords to 
give a fuller account, with the requisite illustrations of 
this remarkable type, the elucidation of which seems to 
me not unlikely to lead to a reconsideration of the place 
assigned to many other organisms at present ranked 
among Zoophytes or Polyzoa; ” and then follow nine 
pages of a most elaborate description of every ridge and 
furrow, of every elevation and depression to be met with 
in any of the so-called species, so that probably no single 
vegetable cell was ever before so minutely described. 

'Fhe genus is placed the eleventh in order of the family 
Miliolida, a family which contains some of the most 
typical of Foraminifers. “It may be conjectured with- 
out much improbability,” writes Dr. Carpenter, “that 
Dactylopora is only the single representative of a group 
whose various forms filled up the hiatus which at present 
intervene? between itself and its nearest allies among the 
ordinary Foraminifera.” But, writes M. Munier-Chsdmas, 
“ the study and comparison of species of Dasycladus, 
Cymopolia, Acetabularia, Neomeris, &c.,inthe herbarium 
of the museum, and in that of M. Ed. Bornet, who 
placed without reserve at my disposal his library and 
collections of these plants, proved to me that the species 
of Dactylopora, Acicularia, Polytrypa, &c., are decidedly 
Algtc, very nearly allied to species of the recent genera 
just quoted, if not identical therewith. The accompany- 
ing figures show plainly, for example, that the genera 
Cymopolia and Polytrypa may be united ; for the typical 
species thereof offer in every respect the same generic 
characters, and there is even a difficulty to find for them 
sufficiently distinct specific characters. Under the 
denomination of ^ Siphonece vcrticiilatce' I unite (i) 
Those green-spore bearing algse arranged by Harvey in 
the family of the Dasycladcae ; (2) All those fossil gener 
related to Larvaria, Clypeina, Polytrypa, Acicularia, Dac- 
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tylopora, and Uteria. This group at present contains 
over fifty genera^ 'which are for the most part to be met 
with in the triassic, Jurassic, cietaceous, and tertiary 
strata. In the number of those actually living there is a 
notable falling off, there being not more than the seven 
following genera ; — Dasycladus, Halicorjne, C}mopolia 



Fk;. 1 .— T»ansver‘e ‘tet on ( f a n or'^iO ( f iVe ca’cartrus tube rf ( Miu/iLn 
yvjfrtr/ww/, I amr., vhewii g tlic (analswliLh rt(ej\e the ttl- 

lule*. and the rential •-jn larg al cavil v. J u. 'J lan* ve-r* t • < ti c u cl 
Poiytryfn clovgaifis iJtfiancr, *-hiviig tt c me j ottu » s Fui 
Part <ji a whorl tf ctl’uk‘ ol ( j n >-1], aiautl fi« m tl e 

cakarecus tul e 1 y .ir d. /i.walloi cci l»al < ♦ Ili'k ; i . f ist lovv 1 1 cc*- 
lules : c, temi tial wlu il 'f ctlkik‘. n the (tutu <1 whitli is d, the 
axillary spt rangium. Fio. 4- 1 \aitly the sunie jaits in I'o'\tiyfa 
e/ofi^ata, oltaincd Iroin a iiu uld. u 


ith two sub-genera, Polytrjpa and Dccaisnclla,^ g-n.)> 
Ikilyphysa, Acetabularia, Ncomeiis, and I’oinetclJa,’* g.n,” 
[Doubtless a few moie genera of lecent fainis yet icn ain 
to be described. 'J'hus Chloroclados, of Sender, appears 
to be a good and distinct genus allied to Dasycladus.] 

‘*The frond in the Siphoticcr va tUillaia’ is simple or 
dichotomous ; it consists of a central tubular unicellular 
axis, around 'which arc arranged the radiary and vcrticel- 
late ramuli, the exact arrangement of which vanes accord- 
ing to the genera and to the species. In most of the 
species carbonate of lime is found deposited in abundance 
in the outer w alls of the main axis and its lamuli, and 
this forms around the plant a calcareous envelope, in 
which is reproduced all the details of its oiganisaiitm. 
This mineral coating may consist of one or of two cal- 
careous cylinders. The inner cylinder will be formed by 
the central axis, and the first row of cells wliich arise 
therefrom. The outer cylinder is laid clown by the' most 
external of the verticcls of cells ; these terminate by a 
splayed-out enlargement, the lateral edges of w'hich be- 
come more or less consolidated with the similar enlarge- 
ments of neighbouring cells, and by thus causing a reci- 
procal pressure, very regular hexagonal surface markings 
are produced. The organs of fiuclification aie themselves 
surrounded by calcareous material, and assist in the 
formation of the outer cylinder, a fact easily seen in any 
section of Cymopolia.” 

The result of such an organisation is that when the 
organic vegetable matter becomes cicstroyeci there still 
remains in those fossil speeies, which laid clown a great 
deal of calcareous material, as well as in those living 
Species— which laydown more or less of it— a skeleton 
permeated by canals (rays of the ramuli) and chambers 
(fiuctification). This arrangement, which permits of an 
exact classification of the fossil species, being wrongly 
interpreted, led even some most distinguished authors to 
see in these morsels of ])]ants the full oiganisation of a 
Foraminifer.” 

Space will not permit of the table of the twenty-two 
genera and seven families as detailed in Wi^Comptes Rcndits 

* V xciyiofora rtuta^ Pa’kcr. 

^ iyv^i Ncovitris nitida, Harv. MS. 


being here given, but every botanist will look forward 
with interest to the promised future detailed contributions 
of the author on this subject. Here it seems desirable to 
add that his conclusions are in every particular acquiesced 
in by one in every way thoroughly able to judge of 
the facts, Dr. -Ed. Bornet, and having written this I 
feel it almost superfluous to say that on a careful study 
myself of specimens prepared by M. Municr-Chalmas — 
for which J take this opportunity ofthankinghim— 1 cannot 
conceive his demonstration as admitting of a doubt. 

Ed. Perceval Wright 


EL ECTRICITY AND WATER DROPS'^ 

1 T has been known for many years that electricity has 
an extraordinary influence upon the behaviour of fine 
jets of water ascending in a nearly \crtical direction. In 
its normal state a jet resolves itself into drops, which even 
before passing the summit, and still more after passing it, 
arc scattered through a considerable wndth. When a 
feebly electrified body is brought into its neighbourhood, 
the jet undergoes a remarkable transformation, and 
appears to become coherent ; but under more pow^erful 
electrical action the scattering becomes even gieatcr than 
at first. The second effect is readily attributed to the 
mutual repulsion of the electrified drops, but the action of 
feeble electricity in producing apparent coherence has 
been a mystery hitherto. 

It has been shown by Beetz that the coherence is ap- 
parent only, and that the place where the jet breaks into 
drops is not perceptibly shifted by the electricity. By 
screening various parts with metallic plates, Beetz further 
proved that, contrary to the opinion of earlier observers, 
the seat of sensitiveness is not at the root of the jet where 
it leaves the orifice, but at the place of resolution into 
drops. As in Sir ^\^ Thomson’s water-droj)ping ap- 
paratus for atmos]>hcric electricity, the drops carry away 
with them an electric charge, whicli may be collected by 
receiving the water in an insulated vessel. 

I have lately succeeded in proving that the normal 
scattering of a nearly vertical jet is clue to the 7'i'bound of 
the drops when they come into collision with one another. 
Such collisions are inevitable in consequence of the diffc- 
lent velocities accjuired by the drops under the action of 
the capillary force, as they break away irregularly from 
the continuous fortion of the jet. Even when the reso- 
lution is legulariscd by the action of external vibrations 
ol suitable frequency, as in the beautiful experiments of 
Savart and Plateau, the drops must still come into contact 
before they reach the summit of their parabolic path. In 
the case of a continuous jet the ‘‘ cciuation of continuity” 
shows that as the jet loses \elocity in ascending, it must 
increase in section. When the stream consists of drops 
following the same path in single file, no such increase of 
section is possible, and then the constancy of the total 
stream requires a gradual approximation of the drops, 
which in the case of a nearly vertical direction of motion 
cannot stop short of actual contact. Regular vibration 
has, how^ever, the effect of postponing the collisions and 
consequent scattering of the drops, and in the case of a 
diiection of motion less nearly vertical may prevent them 
altogether. 

Under moderate electrical influence there is no material 
change in the resolution into drops, nor in the subse- 
quent motion of the drops up to the moment of collision. 
The difference begins here. Instead of rebounding after 
collision, as the unelectrified drops of clean water gene- 
rally or always do, the electrified drops loalc^ce, and thus 
the jet is no longer scattered about. When the electrical 
influence is more powerful, the repulsion between the 
drops is sufficient to prevent actual contact, and then of 
course there is no opportunity for amalgamation. 

* “ 'J he Influenue of IJectricity c n Cf Hid' tig Water Drops." Paperread 
at the Royal Society by i^ord Rayleigh, F.K.S. 
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These experiments may be repeated with extreme ease 
and with hardly any apparatus. The diameter of the jet 
may be about inch, and may be obtained either from 
a hole in a thin plate or from a drawn-out glass tube. I 
have generally employed a piece of glass tube fitted at 
the end with a perforated tin plate, and cf nnected with a 
tap by india-rubber tubing. The pressure may be such as 
to cause the jet to rise eighteen or twenty-four inches, or 
even more. A single passage of a rod of gutta-percha, 
or of sealing-wax, along the sleeve of the coat is sufficient 
to produce the effect. The seat of sensitiveness may be 
investigated by exciting the extreme tip only of a glass 
rod, which is then held in succession to the root ot the 
jet and to the place of resolution into drops. An effect is 
observed in the latter but not in the former position. 
Care must be taken to use an electrification so feeble as 
to require close proximity for its operation, otherwise the 
discrimination of the positions will not be distinct. 

The behaviour of the colliding drops becomes apparent 
under instantaneous illumination. I have employed 
sparks from an inductorium, whose secondary terminals 
were connected with the coatings of a Leyden jar. The 
jet should be situated between the sparks and the eye, 
and the observation is facilitated by a piece of ground 
glass held a little beyond the jet, so as to diffuse the 
light ; or the shadow of the jet may be received on the 
ground glass, which is then held as close as possible on 
the side towards the observer. 

If the jet be supplied from an insulated vessel, the 
coalescence of colliding drops continues for a time after 
the removal of the influencing body. This is a con- 
sequence of the electrification of the vessel. If the 
electrified body be held for a time pretty close to the jet, 
nnd be then gradually withdrawn, a point may be found 
where the rebound of colliding drops is re-established. 
A small motion to ox from the jet, or a discharge of the 
vessel by contact of the finger, again induces coalescence. 

Although in these experiments the charges on the 
colliding drops are undoubtedly of the same name, it 
appeared to me very improbable that the result of contact 
of two equal drops, situated in the open, could be affected 
by any strictly equal electrifications. At the same time 
an opposite opinion makes the phenomena turn upon the 
very small differtnees of electrification due either to 
irregularities in the drops or to differences of situation, 
and is at first difficult of acceptance in view of the 
efficiency of such very feeble electric forces. Fortunately 
J am able to bring forward additional evidence bearing 
upon this point. 

When two horizontal jets issue from neighbouring holes 
in a thin plate, they come into collision, for a reason that 
I need not now stop to explain, and after contact they 
frequently rebound from one another without amalgama- 
tion. This observation, which I suppose must have been 
made before, allowed me to investigate the effect of a 
passage of electricity across two contiguous water sur- 
faces. The jets that I employed were of about inch 
in diameter, and issued under a moderate pressure (5 or 

r a large stoneware vessel. Below the place 
of rebound, but above that of resolution into drops, was 
placed a piece of insulated tin plate in connection with a 
length of gutta-percha-covered wire. The source of elec- 
tricity was a very feebly excited electrophorus, whose 
•cover was brought into contact with the free end of the 
insulated wire. When both jets played upon the tin plate 
the pntact of the electrified cover had no effect in deter- 
mining the union, but when only one jet washed the plate 
union instantly followed the communication of electricity, 
and this^ notwithstanding that the jets were already in 
conimunication through the vessel. The quantity of elec- 
tricity required is so small that the cover would act three 
or even four times without being re-charged, although no 
precautions were taken to insulate the reservoir. 

In subsequent experiments the colliding jets, about 
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inch in diameter, issued horizontally from similar 
glass nozzles, formed by drawing out a piece of glass 
tubing and dividing it with a file at the narrowest part. 
One jet was supplied from the tap, and the other from the 
stoneware bottle placed upon an insulating stool. The 
sensitiveness to electricity was extraordinary. A piece of 
rubbed gutta-percha brought near the insulated bottle at 
once determined the coalescence of the jets. The influ- 
encing body being held still, it was possible to cause the 
jets again to rebound from one another, and then a small 
motion of the influencing body to or from the bottle again 
induced coalescence, but a lateral motion without effect. 

I If an insulated wire be in connection with the contents of 
I the bottle, similar effects are produced when the electrified 
body is moved in the neighbourhood of the free end of 
the wire. With care it is possible to bring the electrified 
body into the neighbourhood of the free end of the 
wire so slowly that no effect is produced ; a sudden move- 
ment of withdrawal will then usually [determine the 
coalescence. 

Hitherto statical electricity has been spoken of ; but the 
electromotive force of even a single Grove cell is sufficient 
to produce these phenomena, though not with the same 
certainty. For this purpose one pole is connected 
through a contact key with the interior of the stoneware 
bottle, the other pole being to earth. If the fingers be 
slightly moistened, the body may be thrown into the 
circuit, apparently without diminution of effect. This 
perhaps ought not to surprise us, as in any case the elec- 
tricity has to traverse several inches of a fine column of 
water. On the other hand, it appeared that most of the 
electromotive force of the Grove cell was necessary. 

Further experiment showed that even the discharge of 
a condenser charged by a single Grove cell was sufficient 
to determine coalescence. Two condensers were used 
successively ; one belonging to an inductorium by Ladd, 
the other made by Klliott Brothers, and marked “ Capa- 
city J Farad.” Sometimes even the “residual charge’* 
sufficed. 

It must be understood that coalescence of the jets 
would sometimes occur in a capricious manner, without 
the action of electricity or other apparent cause. I have 
reason to believe that some, at any rate, of these irregu- 
larities depended upon a want of cleanness in the water. 
The addition to the water of a very small quantity of 
soap makes the rebound of the jets impossible. 

The last observation led me to examine the behaviour 
of a fine vertical jet of slightly soapy water : and I found, 
as I had expected, that no scallerln^ look place. Under 
these circumstances the approach of a moderately electri- 
fied body is without effect, but a more powerful influence 
scatters the drop as usual. The apparent coherence of 
a jet of water when the orifice is oiled was observed by 
Fuchs, and appears to have been always attributed to a 
diminution of adhesion between the jet and the walls of 
the orifice. 

Sonje further details on this subject, and other inves- 
tigations respecting the phenomena of jets, are reserved 
for another communication, which I hope soon to be able 
to present to the Royal Society ; but I cannot close with- 
out indicating the probable application to meteorology of 
the facts already mentioned. It is obvious that the 
formation of rain must depend very materially upon the 
consequences of encounters between cloud particles. If 
encounters do not lead to contacts, or if contacts result in 
rebounds, the particles remain of the same size as before ; 
but, if the issue be coalescence, the bigger drops must 
rapidly increase in size and be precipitated as rain. Now, 
from what has appeared above, we have every reason 
to suppose that the results of an encounter will be dif- 
ferent according to the electrical condition of the particles, 
and we may thus anticipate an explanation of the remark- 
able but hitherto mysterious connection between rain and 
electrical manifestations. 
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A STUDY IN LOCOMOTION'^ 


I T would be very interesting to pass in review the 
principal epochs of art and trace out the manner of 
representing horses in motion in various periods of pi 0 
gress or decadence But such a study would fail to realise 
Its full value unless earned out by an artist 
Col Duhousset, who joins the skill of the draughtsman 
to a perfect acquaintance with the exterior of the horse 
has essayed a work of this kind, and in a recent publica 



Fig ao — Ass) r an bas rthef (Br t Museum) A horse iinbl 

tion has pointed out the merits and defcct^> of certain 
modern artistic performances M Duhousset has also 
gathered together a curious collection of representations 
of the horse at different epochs of ait, and has entuisted 
to me a few specimens, which I vill now exhibit to you 
You will see that in a general manner ait has progiesscd, 
proceeding from simple forms to moie masterly delinea- 
tions 

Figs, 20 and 21 represent horses ambling Has the 
artist selected this pace because it was in general use at 



Fig ar —Egypt an 1 1 relief (Med net Ahou) Twj hor«.es ittachcd to a 
chinot, and ambling 

that tiine ^ This is scarcely probable , it would seem 
more likdy that he has chosen it because of its extreme 
simplicity. To seize the moment when the four feet all 
touch the ground, to repeat in the posterior limbs the 
attitude of the limbs in front, and, lastly, to represent all 
the horses harnessed together as keeping exact time in 

* Moteur^ atitm^s Experiences de Fhysiolog e graphiquc ” Lecture 
by Prof Marey at the Pans ireeting of the French Association, August 29, 
1878 Continued from p 467 


their movements so as to diaw them all with a single 



Frr ^2 — 1 he Cav-iber u ! Feitl by All recht I)( rer Hor'^e e tr H 

piofile this is certainly one way of eluding a^l the diffi- 
culties of the situation 



hr j — Smut of Hcnn IV on the Pont Ncuf h xample of the f rrcct 
trot 

The pace of the tiof^ correctly represented m the 



Fig 24 —Assyrian bas relief 1 

Rom^n ej-och, in the eciuestnan statues of the Balbi 
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Mhich adorn the Naples Museum, reappears in the six- 


Jli^, 



F !G. 25. — BaS'telicf in baked earth, of the Volscian epoch (Velletri). Three 
hordes harncb.std together, walking at a foot-pace. 

teenth century in a painting by Albrecht Diirer (Fig. 22, 


But the representation of the foot'^pace, more difficult 
than the preceding, is rarely faithful. Examples, scarcely 
satisfactory, are found in all the epochs; take, for in- 
stances. Figs. 24 and 25. 

The toot-pace is correctly represented in the two fibres 
borrowed from the column of Trajan (Figs. 26 and 27). 
This column also displays oxen and other animals faith- 
fully represented. 

These paces, it should be noted, are a little varied with 
respect to the instant chosen ; almost invariably the horse 
raises only one fore-foot. 

The gallop is in general the pace of which the repre- 
sentation leaves most to be desired. Without speaking 
of contemporary art, I will refer only to the paintings of 
the two or three last centuries. The horses therein 
deemed to be galloping are represented in a sort of 
prancing attitude, posed upon the two hind-feet, and 
raising the two fore-feet to an equal height. We have 
seen, by the preceding notations, that this synchronous 
action of the right and left limbs does not exist. 

In the grandest epoch of Greek art we find admirable 
representations of the gallop. Fig. 28 is an example. 
The attitude chosen is the first step of the gallop as in 
Fig. 16. The first step has been taken. The diagonal 



Fia. s6.— Captain of the Guards riding at a foot-pace. (Column of Trajan.) 

‘‘The Cavalier and Death”). The classic statue of 




Fic. J?7.— Mule laden with baggage, w.alking at a foot-pace, (Column of 

Henri IV. on the Pont Neuf is an example of the correct 
trot (Fig. 23). 


Fig. 28.— Fr-eie of the Parthenon. (Bas-rehef remaining at Athens.) 

Right hand gallop. 

I 

I limbs which make the second step are approaching 
I towards the ground, and the right hand fore-foot which 
j will make the last step is held high in air, 

1 have already admired the reproduction in plaster of 
another bas-relief from the same frieze, in which a 
I galloping horse is represented with equal correctness, 

I and I was led to believe that in the age of Phidias, artists 
were in possession of the science of paces. But subse- 
quently, in examining the reproductions of the entire 
frieze, I have become convinced that the results, were 
' obtained by a happy chance, fpr the greater part of the 
horses are represented in false attitudes, whichds all the 
more to be regretted in contemplating the exquisite 
elegance of their forms. 

It is incontestable that at the present day, artists make 
; great efforts to represent the horse with truthfulness, and 
many among them succeed. But I will not permit 
myself to criticise the works of my contemporaries. 
Such, then, is the graphic method, and such are its nume-» 
rous applications, extremely varied, and often of enormous 
importance. In this discourse, the length of which you 
will excuse, I have only shown you a little comer, of the 
subject, but that will suffice, I hope, to give you a desire 
to study more deeply, and in its entirety, a method which 
appears to me to be full of promise, and to the develop- 
ment of which I have already consecrated much effort. 
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GEOGRAPHICAL EVOLUTION'^ 

I N the future development of scientific geography one 
of the main lines of advance will be in the direction 
of a closer alliance with geology. The descriptions of 
the various countries of the globe will include an account 
of how their present outlines came into existence, and 
how their plants and animals have been introduced and 
distributee!. The principles on which this evolutional 
geography will be rounded have regard to the materials 
of which the framework of the land consists, to the 
various ways in which these materials have been built up 
into the solid crust of the earth, and to the superficial 
changes to which they have been subsequently exposed. 
The materials of the land consist mainly of compacted 
detritus, which, worn from previously existing terrestrial 
surfaces, has been laid down in the sea. Hence the 
land, as we now see it, has originated under the sea. But 
the common belief that over the whole globe land and 
sea have been continually changing places, and that wide 
continents may have bloomed even over the site of the 
most lonely abysses of the ocean, may be shown to be 
incorrect by a consideration of the character of the sedi- 
mentary rocks of the land on the one hand, and of 
that or the deposits of the sea-floor on the other. 
The sedimentary rocks, even in the most massive 
palaeozoic formations where they attain depths of 
several miles, are shallow- water deposits, formed out of 
the waste of the land and always laid down near land. 
Nowhere among them, even including the thick organi- 
cally-derived limestones, such as the chalk, is there any 
formation which properly deserves to be considered that 
of a deep sea. Recent researches into the nature of the 
sea-bottom across the great ocean-basins have likewise 
shown that the deposits there in progress have no real 
analogy among the rocks of the land. The conclusion to 
be drawn from the evidence is that the great ocean-basins 
have always existed, and that the terrestrial areas have 
.also lain on the whole over those tracts where they still 
exist. 

The way in which the sedimentary rocks have been 
tilted up and made to lie discordantly on each other 
shows that the marginal belt of sea-floor near the land 
has again and again been upraised and worn down. The 
ocean-basins appear from very early times to have been 
areas of subsidence, while the continental elevations 
have been lines of relief from the strain of terrestrial 
contraction. The land has been subjected to periodic 
movements of upheaval, sometimes of great violence, 
whereby not only large areas of sea-bottom were raised 
into land, but where, as huge earth-waves, lines of moun- 
tain-chain were ridged up. During these movements 
great changes were effected in the structure and arrange- 
ment of the rocks in the regions affected, original sedi- 
mentary masses being rendered crystalline, and even 
reduced to such a pasty or fluid condition as to be 
squeezed into rents of the more solid superincumbent 
rocks. Volcanic orifices were likewise opened, by which 
communication was established between the heated 
interior and the surface. The relative dates of these 
successive terrestrial disturbances can be satisfac- 
torily determined by stratigraphical and palaeontological 
evidence. 

The history of the gradual growth of the European 
continent furnishes many interesting and instructive 
illustrations of the principles by which evolutional geo- 
graphy is to be worked out. The earliest European land 
appears to have existed in the north and north-west, 
comprising Scandinavia, Finland, and the north-west of 
the British area, and to have extended thence through 
boreal and arctic latitudes into North America. Of the 
height and mass of this primeval land some idea may be 

* Abstract of an Address given by Prof. Geikic, F.R.S., at the meeting of 
the Royal Geographical Society on March 24 , 1879. 


formed by considering the enormous bulk of the material 
derived from its degradation. In the Silurian formations 
of the British Islands alone there is a mass of rock, worn 
from that land, which would form a mountain-chain ex- 
tending from Marseilles to the North Cape (i,8oo miles), 
with a mean breadth of over 33 miles and an average, 
height of 16,000 Wt, or higher than Mont Blanc. The 
Silurian sea which spread across most of Central Europe 
into Asia suffered great disturbance in some regions 
towards the close of the Silurian period. It was 
ridged up into land inclosing vast inland basins, the 
areas of some of which are still traceable across the 
British Islands to Scandinavia and the west of Russia.' 
An interesting series of geographical changes can be 
traced during which the lakes of the Old Red Sand- 
stone were effaced, the sea that gradually over- 
spread most of Europe was finally silted up, and 
the lagoons and marshes came to be densely crowded 
with the vegetation to which we owe our coal-scams. 
Later terrestrial movements led to the formation of 
a series of bitter lakes across the heart of Europe like 
those now existing in the south-east of Russia. Suc- 
cessive depressions and elevations brought the open 
sea again and again across the continent, and gave rise 
to the accumulation of the rocks of which most of the 
present surface consists. In these movements the growth 
of the Alps and other dominant lines of elevation can be 
more or less distinctly traced. It was at the close of the 
Eocene period, however, that the great disturbances took 
place to which the European mountains chiefly owe their 
present dimensions. In the Alps we see how these move- 
ments led to the crumpling up and inversion of vast piles 
of solid rock, not older in geological position than the soft 
clay which underlies London. Considerable additional 
upheaval in Miocene times affected the Alpine ridges, 
while in still later ages the Italian peninsula was broadened 
by the uprise of its sub-Apennine ranges. The proofs of 
successive periods of volcanic activity during this long 
series of geographical revolutions are many and varied. 
So too is the evidence for the appearance and disappear- 
ance of successive floras and faunas, each no doubt seem- 
ing at the time of its existence to possess the same aspect 
of antiquity and prospect of endurance which we naturally 
associate with those of our own time. The law of pro- 
gress has been dominant among plants and animals 
and not less upon the surface of the planet which they 
inhabit. It is the province of the biologist to trace the 
one series of changes ; of the geologist to investigate the 
other. The geographer gathers from both the data which 
enable him to connect the present aspects of Nature with 
those out of which they have arisen. 


GEOGRAPHICAL NOTES 

At a recent meeting of the Board intrusted by the 
I'rench Government with the care of granting missions for 
exploring foreign countries, it was decided that none of 
the regions proposed offered any special field for excep- 
tional services rendered to science. The funds of the 
Government will be spent neither in exploring Central 
Africa nor in seeking the north pole, but in excavating 
Trojan ruins and examining some of the islands of the 
Asian Archipelago. It was also complained that no 
qualified traveller had been sent into civilised parts to 
study the progress of special arts and sciences. Such 
excursions as the celebrated Voyage en Angleterre et 
en Irlande,” accomplished by Baron Dupin in 1820 hare 
rendered immense services to French industry, and the 
memory of it is not extinguished by the sixty years whicil 
elapsed. The sending of regular scientific missions abroad 
was inaugurated in France by the First Republic, for the 
purpose, not exclusively for cultivating anthropology, but 
I for introducing into France the progress made by the 
foreign nations. 
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M. Charnay has recently forwarded to the Minister 
of Public Instruction at Paris a series of communications 
on the results of his investigations in Java in the summer 
of last year. He explored the east and west portions of 
the island, and he claims to have discovered a close 
affinity between the remains of the civilisation introduced 
by Hindu Buddhists and that of the ^ncient Mexican 
Empire. He also calls attention to the great density of 
the population of Java. From this island M. Charnay 
went on to Melbourne, and when last heard from, was 
engaged in making natural history collections in Queens- 
land and at Thursday Island in Torres Straits. 

The death of the last chief of the Belgian caravan 
has not abated the resolution of King Leopold and the 
members of the International Committee for African 
Exploration. A third expedition is to be sent out imme- 
diately, it is said, under the guidance of Mr. Stanley. It 
is also stated that a new Belgian expedition led by Capt. 
Popelin will soon start for Zanzibar, in order to work out 
the plan of establishing a chain of stations right across 
Central Africa, viz., from Zanzibar to the Loango coast. 
The King of the Belgians will grant the means for this 
important undertaking. 

The last Bulletin of the Societc de Geographic Com- 
merciale de Bordeaux contains a brief paper by M. 
Albert Merle, advocating the exploration of Ferlo, 
Senegambia. This is a tract of country between the 
Senegal and the Gambia, marked in our latest maps, 
‘‘desert country, no water ; it extends from 14® to 
N. lat., and its interior is quite unexplored. Several 
travellers have passed along the outskirts of the region, 
and from their accounts and from native reports, it 
appears to be covered with thick forests containing many 
kinds of valuable trees ; tobacco, indigo, and cotton also 
grow there in abundance. Those of its products which 
are at present turned to account, find their way to the 
Gambia, but M. Merle^s desire is to divert the trade to 
the French settlements on the north. 

M. Paul Solkillet, the French traveller who left St. 
Louis in Senegal with the intention of reaching Algeria 
through the Sahara, according to the last intelligence 
received in l^aris by telegraph, had reached Segou, the 
capital of the negro state of the same name, and he was 
proceeding onwards. This adventurous man received 
only 6,000 francs from the Governor-General of Senegal. 
The I*aris Society of Geography, as a protest against such 
indifference, resolved to send him, when possible, all the 
money disposable from the travelling and exploring funds. 

The latest news from Dr. Rohlffs’ expedition to Central 
Africa states that one of its members, Baron Leopold von 
Csillagh, has left the expedition, and will return to 
Europe after paying a short visit to Murzuk, News 
from Tripolis states that the presents sent by the 
Emperor of Germany, and destined for the Sultan of 
Wadai, have at last arrived there. The latest papers 
sent by Dr. Rohlffs contain a valuable zoological re- 
port by Dr. Stocker, the naturalist accompanying Dr. 
Rohlffs’ expedition, besides a number of astronomical 
observations. 

In the present demand for accurate information re- 
specting the Zulus and their country, it may not be out of 
place to call attention to a series of papers which ap- 
peared in the Nautical Magazine for 1853 and 1854, 
under the title of the “ Loss of the Brig Mary at Natal, 
with Early Recollections of that Settlement.” These 
papers were published anonymously, but were written by 
Mr. C. R. Maclean, now an official in St. Lucia, who 
more than fifty years ago spent three years with the 
famous Chaka, then King of the Zulus, and consequently 
had the best of opportunities for observing the character 
of the country and the people. 

We regret to announce the death of Dr. Friedrich 
Wilhdm Vogler of Liinebcrg, well known in Germany as 


the author of several excellent geographical handbooks. 
Dr. Vogler was in his eighty-seventh year. 

The King of Portugal has presented to Dr. Oskar Lenz, 
the well-known African traveller, the knightly cross of 
the Portuguese Order of Christ. 

Prof. Bastian, whose severe illness was announced 
not long ago, is in a fair way of recovery. The inde- 
fatigable traveller and ethnographer is at Calcutta and 
intends soon to start for Batavia. 

We learn from the Colonies and India that those who- 
took part in the recent expedition from Wellington, New 
Zealand, to New Guinea, which proved a failure, intend 
starting another one. They propose to proceed to As- 
trolabe Bay, and will take with them two whale boats 
and a long boat, two horses, some goats, &c. The ser- 
vices of a doctor, geologist, and botanist are to be 
secured, and a carpenter, gunsmith, and one or two other 
handicraftsmen arc to be invited to join. 


NOTES 

On Tuesdny morning, in the presence of a small number of 
his sorrowing friend'^, the remains of the late Prof. W. K. 
Clifford were placed in their last resting-place in Highgate 
Cemetery. 

Thf. following grants have lately been made from the Research’ 
Fund of the Chemical Society : — 10/. to Dr. C. A. Hurghardt 
for an investigation into the constitution of topaz ; 20/. to Mr. 
Francis Jones for the investigation of boron hydride ; 15^. to 
Mr. F. D. Brown for the study of the theory of fractional distilla- 
tion ; 30/. to Dr. Dupre for the estimation of organic carbon in 
air; and 15/. to Prof. T. E. Thorpe for the investigation of 
albietene, the hydrocarbon of nut-pine, 

M, Bjschoffsueim, the well-known French M.ccenas of 
science, has just returned from Mentone, which he visited with M. 
I.(cwy, the Sub-director of the National Observatory, to examine 
the practicability of establishing an observatory in his mansion. 
The site was found to be very convenient in all respects, and 
M, Bischoflsheim resolved to spend a sum of 900, OCX? francs for 
instmments, &c. The work is to begin immediately, 

M. AndrH:, the well-known eclipse and transit of Venus 
observer, has inaugurated the publication of meteorological 
readings taken in the Municipal Observatory established at 
Tcte d’Or, in the vicinity of Lyons. The peculiarity of that 
establishment is that astronomical and meteorological observa- 
tions arc conducted pari passu with the same zeal. It is the 
only place in France where the schemes organised by Leverrier, 
at Paris, are practised. 

The Select Committee of the House of Commons appointed 
to inquire into the subject of the lighting of towns by means of 
electricity, and to which the Liverpool Lighting Bill was referred, 
has determined to go into the general ciuestion, settle the prin- 
ciple, "and then leave the thirty-four private Bills which ask for 
powers to light by electricity to be dealt with by the regular 
Committees of the House of Commons. The inquiry will com- 
mence on the 31st inst. As the evidence will be lengthy and 
the committee will probably report late in the Session, it is 
expected that no powers will be granted this Session for lighting 
hy electricity, 

I'liK Werderman light was tried by M. Becquerel in his lec- 
tures on electricity, delivered at the Con‘-ervatoirc des Arts et 
Metiers on March 19, This apparatus, which will be tried very 
shortly in Paris, has been introduced into France by Dr. Cornelius 
Ilerz. Six Werderman lights were arranged round the chair of 
the professor and burned with the utmost regularity every time 
they were lighted. The opinion of M. Becquerel was very 
favourable indeed ; he insisted upon the presence of a micro. 
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scopic arc giving an exceptional brilliancy to the flame. He 
reserved the question of cost in comparison with gas, and con- 
fined himself to making a comiiarison between Werderman and 
his competitors. M. Jamin has presented to the Academy of 
Sciences a system of his own, which has been described in the 
Comptes rendus, and will be tried by the JablochkofF Company. 
Other -systems are said to be preparing so that the partial failure 
of bougies is giving rise to a renewed electric light agitation in 
Paris. The members of the -Municipal Council have determined 
to give fair play to any rational experiments. 

As the result of the experiment of lighting the Holborn 
Viaduct with the electric light it has been found that the cost is 
seven ai^i a half times that of gas, while the illuminating power 
is aeven times, greater. It has been decided not to continue the 
experiment. 

A VALUABLE contribution to the marine zoology of the coast 
of the United States is furnished by a paper by Prof. 11 . E. 
Webster upon the chaetopod annelids of the Virginia coast. 
This contains the result of several years’ observation on the coast 
of Virg^ia by Prof. Webster, addmg many new species to our 
hitherto published lists. 

The death of Prof. Yamell, a much esteemed member of the 
scientific corps of the United .States Naval Observatory, took 
place in Washington on February 27, at the age of sixty-two. 
The annual volumes of the Observatory contain a great many 
imp6rtant memoirs by Prof. Yarnell, and he had just completed 
another at the time of his death. 

In the Report for 1878 of the “Observations of Injurious 
Insects,” which ha-? been drawn U]) by Miss E. A. Ormerod 
and her fellow- workers, and recently iniblished (London ; West, 
Newman, and Co.), a good miny facts interesting alike to the 
agriculturist, entomologist, and meteorologi'^t are recorded. The 
thanks of all interested in the preservation of food-crops arc due 
to Miss Ormerod for her persistent efibrts to promote a know* 
ledge of, and a means to diminish the ravages caused by insect 
pests, and to all those who have opportunities to assist, such 
information if sent to Miss Ormerod, Dun-. ter Lodge, Spring 
drove, Islcworth, will be sure to be utilised. For the guidance 
of fresh observers the points required to be observed are pointed 
out, those particularly v idled for being as follows : **i. With 
regard to weather ; a very few lines as to general state through 
the year, such as any marked succession of warm or cold day?, 
of great rainfalls, or drought. 2. Any observations as to the 
spread of common crop-insects from common crop weeds. For 
instance, with, regard to observations of charlock and black- 
thorn in connection with turnip fly and gooseberry caterpillar. 
These two plants supply food or shelter for two insects that 
certainly come under the head of ‘piests.’ Their prcj-ence is 
either agriculturally bad or of little use, but they keep up the 
supply of successive insect generations in safety, because little 
noticed on these worthless growths. 3. Observations as to in- 
fested farm stores and seed> might throw much light on the inter- 
miltcnt appearance of some destructive insects. Thus the wheat* 
midge Ceddomyia tritici is kept safe in the larval state during 
winter in neglected chaff-heaps, and the red clover weevil may 
be seen in legions creeping from the recently-stored clover. The 
amount of loss from this insect has been observed for more than 
eighty years, and still Apion apricans is at work in the clover as 
hard as ever.” Miss Ormerod further points out that often the 
lan’^oe and pupre are both contained in the seeds, and con-^e- 
quently sown with them, and she further remarks that wc shall 
probably find the key to great devastations in what nere 
originally small appearances. “Each note of information,” we 
are reminded, “even if incomplete in itself, will or may 
probably join on to those of other observers, and thus the circum- 
stances which give rise to insect ravage be gradually more and 


more clearly made out, till we may hope, if not entirely to check 
the evil, at least to mitigate it greatly.” The .special poilits of 
interest in the report under consideration are : i. The spread of 
the turnip fly in localities where charlock was most prevalent, 
and attention is drawn to the desirability of eradicating, as far 
as possible, this foo^-plant of the insect. 2. The effect of rain 
or dew in diminishing the spread of the pest by reducing iU 
powers of locomotion ; and 3. The observations regarding the 
destruction of insects by birds. One observer mentions that in 
the neighbourhood of Plymouth migratory insectivorous birds* 
were very abundant, especially starlings, who congregated in such 
enormous quantities tliat the flocks coming in from all quarters 
to roost in the evenings so completely filled the roostiag-trees as 
to constitute quite a sight. The report altogether is one of mucll 
value, and its circulation will, we doubt not, create that interest 
in the subject which the promoters desire. ? 

Miss £. A. Ormerod, who has done so much in the field of 
economic entomology, has recently contributed a brief but in- 
teresting paper, entitled “Notes on Economic Entomology,” to 
the Watford Natural History Society. This paper may well be 
taken as a companion to the “Notes of Observations of In- 
jurious Insects” for 1878. 

The Chemist and Druggist gives the following account pf an 
experiment in opium-smoking, made by Dr. Miclucho Maclay 
upon himself during his stay in I long Kong : — The experiment 
was made at the Chinese Club, where every convenience for 
smoking opium is to be found. Dr. Clouth, of Hong Kong, 
took the necessary observations, and his notes are recorded 
below. These may be summarised as follows ; — Herr Maclay 
was in normal health, and Iiad fasted eighteen hours before com- 
mencing tlie experiment. He had never smoked tobacco. 
Twcnty-^cven pipes, equivalent to 107 grains of the opium, used 
by the Chinese, v^erc smoked in two and three-quarter hours, at 
tolerably regular intervals. The third removed the feeling of 
hunger caused by his long fast, and his pulse rose from 72 to 80. 
The fourth and fifth caused slight heaviness and desire for sleep, 
but there was no hesitation in giving correct answers, though he 
could not guide himself about the room. After the seventh pipe 
the pulse fell to 70. The twelfth pipe was followed by singing 
ill the ears, and after the thirteenth he laughed heartily, though 
without any cause that he can remember. Questions asked at 
this time were answered only after a pause, and not always cor- 
rectly. lie had for some time ceased to be conscious of his 
actions. After the twenty-fifth pipe questions asked in a loud 
tone were not answered. After the last pipe had been smoked 
he remarked, “I do not hear well,” Forty minutes later, 
there was a slight return of consciousness and he .said, “I- 
am quite bewildered. May I smoke some more ? Is the man 
with the pipe gone already ? ” Fifteen minutes later (4.55 p.m.) 
he was able to go home, and then retired to bed. He 
woke the next morning at 3 A.M., and made a hearty meal, after 
his fast of thirty-three hours. During the next day he felt as if 
he had bees in a great hollow in his head, as well as a slight 
headache. The organs of locomotion were first affected, next 
came sight and hearing, but Herr Maclay is very positive that 
there were no dreams, hallucinations, or visions of any sort 
whatever. 

It is well known from the equable temperature of the Fiji 
Islands and the favourable nature of the soil of many parts that 
the colony is well adapted to the cultivation of various useful 
plants that require only to be introduced to thrive. These 
matters have recently been discussed in a little pamphlet pub- 
lished at Levuka, on the agricultural prospects of Fiji. That 
the productive powers of these islands is very great is here fully 
exemplified. It is shown that tropical produce of all kinds is 
capable of being grown on an extensive scale, so that the resources 
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of the islands might be made highly remunerative. Sugar- 
cane, cofiec, tea, cinchona, and cocoa are the principal staples 
advocated. Sugar is looked upon in a most favourable 
light ; some parts of the i>Ian(I>, both in richness of soil 
and climate, as well as in extent, are spoken of as extremely 
favourable for growing and maturing the cane ;|so much so as 
to make all well-wishers of Fiji look for the time wdien sugar 
\\iU be made in the islands and ‘‘exported by the hundred 
thousand tons and to the value of millions of pounds sterling.** 
Regarding coffee we learn that the Government have sent large 
';upplies of seed into the interior of Viti Levu to form coffee 
gardens for the natives. Tlie plants are described as having an 
extremely healthy appearance. Tea and cinchona could both be 
grown successfully in Viti Levu over an excent of country roughly 
estimated at about one hundred square miles. Though many 
valuable timber trees exist in the islands it is suggested that several 
well-known Indian trees such as teak, saul, sissoo, toon, and 
ebony, as well as mahogany, rosew’ood, and others should be 
introduced. It is to be hoped that as the resources of Fiji, 
including those of the forests, become developed, no undue 
sacrifice of timber will be effected, but on the contrary the trees 
w ill be carefully preserved or replanted as others arc cut down. 

The class of substances whose fluorescence does not follow 
Stokes’s law, and so which do not emit rays of less rcfrangibilily 
than the existing rays, has lately been enlarged by Prof. I.ommcl 
b) addition of one of two new fluorescing substances. That is 
anthracene blue, an ethcric solution of which fluoresces olive 
green very strongly ; it is excited extremely w eakly by the blue 
and the greater part of the violet rays, 1 ♦ut very strongly by the 
orange-green and yellow -green. Tlie second new fluorejcing 
substance is bisulpbobichloranthracenic acid, the ethcric solu- 
tion of which gives superficially a beautiful blue, and the interior 
a greenish fluorescence. It obey*' Slokc-\> law . 

The French Minister of Public Works has not yet answ'crcd 
the inquiries made by M. Giffard a- to the probability of the 
Cour de Tuileries being at his disposal up to the end of Sep- 
tember, in order to organise a new series of cajjtive ascents. 
Rut M. Giffard, wulJing to give the preference to his native 
city, has rejected the advantageous offers made by the German 
company offering to w’ork his captive balloon, and to pay him 
a royalty of 33 per cent, on the gross receipts. 

At 12.35 22nd inst. an earthquake traversed 

Northern Persia, taking a direction from Tabreez toZendjan and 
Mianeh, and shocks continued with more or less severity until 
Sunday, the 23rd. Several strongly-built houses were thrown 
down at Mianeh, and in others large rents were made in the 
walls. The most serious damage, how'ever, appears to have been 
occasioned in two villages off the road, about four farsachs from 
Mianeh, named respectively Tark and Manan. ITiese were 
totally destroyed, and of the 500 inhabitants in the one case and 
the 600 inhabitants in the other, only a few are reported to have 
been saved. Mianeh is situated in north lat. 37° 27', cast long. 
47 ^ 43 '- 

In a report from the Philippine Islands we learn that in the 
towns of Molo and Javo, both situated close to each other, and 
distant about three miles from Yloilo, it i.s very rare to enter a 
house that has not its loom at work, so large a trade is done in 
weaving not only in the towms themselves but all over the pro- 
vince. The principal fibre used i-) that of the pine-apple, and 
some of the articles manufactured, such as shirts and dresses, 
are of considerable merit and sell at high prices. In weaving 
China silk in colours is intermixed w ith the pine-apple fibre, for 
the purpose of giving stripes to the dresses and shirts. The 
value of the Chinese silk so imported varies at from 200,000 dol. 
to 400,000 dol. (£40,000 to £80,000) per annum. 


The Teplitz thermal question may be considered as being solved 
in the most satisfactory manner. The Spring Committee esta- 
blished by the Austrian Government declared that the tjuantity 
of recovered water is 2,224 cubic feet per hour, which is suffi- 
cient for supplying all the thermal establishments in existence 
before the catastrophe. The temperature has not been altered 
in any sensible manner. It appears that altogether the 
catastrophe may be considered as having been in some respects 
useful. The actual quantity is one-third more than the sum of 
the several sources which were used before the catastrophe. 

We have received the first number of a new American journal 
— Useful Arts — edited by Mr. J. A. Whitney. It contains a 
great deal of miscellaneous industrial information, mostly referring 
to patents. 

Gardening Illustrated is the title of a new cheap “weekly 
journal for towm and country.** 

A METEOROLOCSICAL work, entitled “Ergebnisse funfzig- 
jahriger Beobachtungen der Witterung zu Dresden," with an 
introduction on meteorology, the atmosphere, meteorological 
instruments and observations, lias just been published by Dr. 
Adolf Drechsler, the director of the Royal Physico-Mathematical 
Institution at Dresden. 

The additions to the Zoological Society*s Gardens during the 
past week include a Mona Monkey [Ccrcopithecus mom') from 
West Africa, presented by Mi.'^s Sandford ; a Bonnet Monkey 
{Macaeus radiatus) from India, presented by Mr. George Eggar ; 
a Chinchilla {Chinchilla lanigera) from South America, pre- 
sented by Sir Chas. Smith ; a Greater-spotted Woodpecker 
{I^cus major) European, presented by Mr. II. Laver ; a Sumatran 
Rhinoceros {Rhinoceros sumatrensis) from Sumatra, a Tabuan 
Parrakect {Pyrrhulofsis tabnensis)^ a Stair’s Dove {Phlogcrnas 
siairi) from the Fiji Islands, deposited ; a Pied Wagtail (Mota- 
cilia yarrclli)f a Rccd Bunting {Emheriza scheniclus) European, 
purcha^ed. 


SPECULATIONS ON THE SOURCE OF 
METEORITES^ 

T HAVE recently read M. G. TsehermaVs most Interesting 
memoir, “DieBildung der Meteoriten und der VulcMiis- 
mus.’* 1 am not competent to offer any opinion on the miner- 
alogical questions involved in his discussion, but the nnmerou<i 
arguments he has adduced appear to me to justify his conclusion 
that “ the meteorites have had a volcanic source on some celestial 
body.** These arguments are briefly as follows : — 

Meteorites are alw'ays angular fragments even before they come 
into the air. 

Most meteoric irons have a crystalline structure which, accord- 
ing to Haidinger, requires a veiy long period of formation at a 
nearly constant temperature. This condition could only have 
been fulfilled in a large mass. 

Many meteoric stones show flutings resembling those sera on 
terrestrial rocks and which arc due to the rubbing of adjacent 
massei?. 

Other meteoric stones show a joining together of several frag- 
ments analogous to breccia. 

Many meteoric stones are composed of very small particles 
analogous to volcanic tufas. 

After glancing at the old theory of the volcanoes in die moon 
and rejecting as untenable the supposition that meteorites have 
any connection with ordinary shooting stars, Tschermak con- 
cludes — “ We may suppose that many celestial bodies of consider- 
able dimensions are still small enough to admit of the possibility 
that projectiles driven from them in volcanoes shall not return 
by gravity. These would really be the sources .of meteorites. 
Similar views having been put forward by Mr. J. Lawrence Smith 
and other authorities it is not unreasonable to discuss the follow- 
ing problem. 

^ Read at the Roy.-il Irish Academy, January 13. 

-* “ Sitzungsbcrichte der matheniatisch-naturwihscnschaftlichen Ciasse der 
kaiserlichen Akademie der Wissenschaften," Wien, 1875. Band Ixau., Ab- 
theilung 2, pp. 661-674. 
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If meteorites /lave been projected fom volcanoes^ on what body or 
bodies in the universe must those volcanoes have been located? 

Let us fir&t take up a few of the principal celestial bodies 
seriatimzxA consider their claims tothe parentage of the meteorites. 
We begin with the sun. It has been abundantly shown that 
there exists upon the sun tremendous explosive energy. It is not 
at all unlikely that that energy would be sufficiently great under 
certain circumstances actually to drive a body from the sun never 
to return. We might therefore find upon the sun adequate explo- 
sive power for the volcano, but the projectiles are here the 
difficulty. There are a number of circumstances (notably the 
breccia-like appearance of some meteorites) which show con- 
clusively that the meteorites have beeen tom from rocks which 
were already nearly, if not quite, solid, and as it seems in the 
highest degree improbable that rocks of this nature should exist 
in the sun, we may conclude that the sun has not been the source 
of the meteorites. 

Can the meteorites have come from the moon? Owing to the 
small mass of the moon the explosive energy required to carry a j 
body away from the moon is comparatively small. Can such 
a body fall upon the earth ? To simplify questions of this kind ‘ 
we shall suppose various disturbing injluences absent. We shall 
suppose that the projectile is discharged from a volcano on the 
moon with sufficient velocity to carry it therefrom. We shall then 
omit all account of the disturbing influence both of the sun and 
moon on the projectile, and we shall suppose that the projectile 
is really revolving round the earth as a satellite. This pro- 
jectile will fall upon the earth if its distance from the earth’s 
centre when in perigee be le^s than the radius of the earth | 
(augmented, perhaps, by the thickness of the earth’s atmosphere). 

It would however be observed that if the projectile once escaped 
the earth it would never fall therton^ hence the question as to 
whether the moon can be the source of the meteorites now falling 
appears to be connected with the question as to whether the 
lunar volcanoes are now active. But it is generally believed that 
the lunar volcanoes are not now active to any appreciable 
extent (even if the suspected indications of recent change 
were thoroughly established). It follows that even if the 
moon has been a source of meteorites in ancient times, 
we no longer receive a supply from that quarter. There is of 
course just a possibility tnat projectiles from the moon which 
hjive been revolving round the earth as satellites in elliptic orbits 
ever since their ejection may, under the influence of the disturbing 
causes previously excepted^ gradually change their orbits until they 
become entangled in the atmosphere and descend as meteorites. 

It therefore appears to be not quite impossible that even still a 
meteorite which had its origin in the moon in past ages may 
occasionally tumble on the earth. 

Passing from the sun and the moon let us now bring under review 
some of the other celestial bodies and see how far they will fulfil 
the conditions of the question. Is it possible that the meteorites 
can have been projected from the surface of a planet ? In order 
to get over the difficulties of the great initial velocity which would 
be necessary to overcome the gravitation of a large planet, it 
seems natural to inquire if a volcano placed upon one of the 
small planets could accomplish the task. 

It is clearly impossible that a jjrojectile should ever fall on the 
earth unless the orbit of the projectile cuts the plane of the 
ecliptic in a point which lies in the narrow ring between 8,000 
and 9,000 miles wide which the earth traces out on the ecliptic, 
but if a meteorite with an elli}>tic orbit intersect this ring, then, in 
the lapse of time, it may happen that the earth and the meteorite 
meet at the intersection of their orbits, in w^hich case of course 
the long travels of the meteorite will come to an end. 

We shall therefore consider the circumstances under which it 
would be possible to discharge a projectile from the surface of a 
planet (say Ceres), so that the projectile shall intersect the ecliptic 
m the ring we have just referred to. The planet being small the 
initial velocity that would be required to carry a projectile from 
its surface presents no difficulty ; perhaps an ordinary cannon 
would be sufficient so far as the mere gravitation to the planet is 
concerned. But when we consider the necessity that the projectile 
must be driven through the ring we have been considering, a 
vastly more powerful instrument would be required. 

Ceres is moving in an orbit (supposed circular and in the ecliptic) 
with a velocity of about eleven miles per second. A projectile 
dis^arged from Ceres will have an actual velocity which is com- 
pounded of the velocity of Ceres, with the velocity which is im- 
parted by the volcano. But simple dynamical considerations show 
that if the projectile have an initial velocity perpendicular to the 


radius vector^ differing from about eight miles per second, it can 
I never intersect the ring, no matter in what direction it be dis- 
charged.^ The volcano on Ceres must therefore be adequate to 
the abatement of the velocity perpendicular to the radius vector 
from eleven miles per second to eight miles per second, /.r., 
the volcano nne^t be at the very least adequate to producing an 
initial velocity ^of three miles per second. As this is quite inde- 
pendent of the additional volcanic power requisite to cany the 
j projectile away from the attraction of Ceres, it is obvious that 
after all there may be but little difference between the volcano 
which w ould be required on Ceres, and that (of six mile power> 
which would project a body away from the surface of the earth 
for ever. 

Admitting, however, that a volcano of sufficient power were 
placed upon Ceres, would it be likely that a projectile driven 
therefrom would ever cross the earth’s track ? This is a question 
in the theory of probabilities, and it is not easy to state the 
problem very definitely. If the total velocity with which the 
projectile leaves the orbit of Ceres be less than eight miles 
per second, then the projectile will fall short of the earth’s 
track ; on the other hand, if the total initial velocity exceeds 
sixteen miles per second, the orbit in which the projectile moves 
will be hyperbolic, and though it may cross the earth’s track 
once, it will never do so again. Taking a mean between these 
extreme velocities we may investigate the following problem 
Suppose that a projectile is discharged from a point in the orbit 
of Ceres in a random direction with the total initial velocity of 
twelve miles per second, determine the probability that the orbit 
of the projectile shall cross the earth’s track. When this 
problem is solved in accordance wdth the calculus of probabili- 
ties it is found that the chances against the occurrence are about 
50,000 to I, i.e.^ out of every 50,000 projectiles discharged at 
random from a point in the orbit of Ceres, only a single one can 
be expected to cross the earth’s track. 

It is thus evident that there are two objections to Ceres (and 
the same may be said of the other minor planets) as a possible 
source of the meteorites, h irstly, that notwithstanding the small 
mass of Ceres, a very powerful volcano would be required ; 
and secondly, that we are obliged to assume that for each 
meteorite which could ever fall upon the eaitb, at least 50,000 
must have been ejected. 

It thus appears that if the meteorites have been originally 
driven from any planet of the solar system, large or small, the 
volcano must from one cause or another be a very powerful 
one. 

There is, however, one planet of the solar system which has s. 
special claim to consideration. On that planet it is true that i 
volcano would be required which was capable of giving an 
initial velocity of at least six miles per second ; but tvery projec • 
tile launched from that volcano into space would, after ac- 
complishing an elliptic orbit round the sun, dash through thi 
track of the earth, and again pass through the same point at 
every subsequent revolution. It is not here a case of one solitary 
projectile out of 50,000 crossing the earth’s track, but every one 
of the 50,000 possesses the same property. The planet of which 
we are speaking is, of course, the earth itself. If in ancient times 
there were colossal volcanoes on the surface of the earth which 
had sufficient explosive energy to drive missiles upwards with a 
velocity sufficient to carry them away from the earth’s surface, 
after making allowance for the resistance of the air, these 
missiles would then continue to move in orbits round the 
sun, crossing at each revolution the point of .the earth’s track 
from which they were originally discharged. If this were the 
case, then doubtless there are now myriads of these projectiles 
moving through the solar system, the only common feature of 
their orbits being that they all intersect the earth’s track. It 
will, of course, now and then happen that the earth and the 
projectile meet at the point of crossing, and then we have the 
phenomenon of the descent of a meteorite. This theory, that the 
meteorites have originated in the earth, was so far as I know first 
put forward by Dr. Phipson. Mr. J. Lawrence Smith in a letter 
I received from him some months ago inclines to the same view 
as at all events one of the probable sources. 

It is well to note here the great difference between the lunar 
theory of meteorites and the terrestrial theory. For the lunar 
theory to be true it would probably be necessary that the lunw 
volcanoes should be still active. In the terrestrial theory it is 
only necessary to suppose that the volcanoes on the eerth onese 

. * Disregarding an obvious exception. 
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possessed sufficient explosive energy. No one supposes that the 
volcanoes on the earth at present eject the fragments which will 
constitute future meteorites, but it seems probable that the earth 
may be now slowly gathering back in these quiet times the frag- 
ments she ejected in an early stage of her history. 

Assuming, .therefore, that the meteorites have had a quasi- 
volcanic origin on seme considerable celestial f^dy, I am led to 
agree with those who believe that most probably that body is the 
earth. Robert S. Ball 


RECENT RESEARCHES ON ABSORPTION 
SPECTRA 

^HE numerous absorption spectra of soluble substances which 
have been described hitherto, have referred as a rule 
to the solutions of the substances, and but rarely to the solid 
substances themselves. It is true that certain differences were 
remarked between the spectra of certain solutions, those of ura- 
nium and didyinium salts, for instance, and the spectra of the 
solid salts ; yet, on the whole, these differences were so slight 
that it was generally believed that the spectra were essentially 
the same. On the other hand experiments had shown that the 
spectra of solutions differed according to the dissolving medium ; 
indeed Herr Kundt established the fact that the absorption 
band of a substance in solution lies the nearer to the red end 
of the spectrum the stronger the dispersion of the dissolving 
medium. In these experiments the fact seems to have been 
overlooked that when changing the dissolving medium often the 
whole character of the spectrum is changed, so that comparison 
with the former one becomes extremely difficult. Close investi- 
gation of these differences was therefore an important deside- 
ratum, both for the theory of absorption spectra as well as for 
practical absorption spectrum analysis. 

In the Monthly Report of the Berlin Academy of Sciences, 
Herr Vogel has recently published the results of such investiga- 
tions, to which he was led by the remarkable differences between 
the spectra of solid and those of dissolved substances which he 
had observed in the case of certain pigments. 

For the examination of the-.e absorption spectra Herr Vogel 
used instruments of but moderate dispersion, which allow of an 
easier survey of the whole spectrum, and consequent judgment 
of its general character, than is the case with strongly dispersing 
spectroscopes. The absorption spectra of solid salts and pig- 
ments were obtained from thin layers of these substances, 
prepared up in glass jilates, through evaporation of a few drops 
of solution. Herr Vogel rejiroduces the spectra be observed 
on two plates, which at once show not only th^ differences in the 
spectra of one and the same solid substance and its solution^ but 
frequently an extraoi'dinary coincidence in the position of the 
absorption bands belonging to totally different substances (for in- 
stance, in nitrate of uranium and permanganate of potash). Of 
several substances, such as iodine, hyponitric acid, and indigo, 
the spectrum of the vapour is also given for comparison, and in 
most cases the aqueous, alcoholic, and so.ne other solution of 
each substance has been examined. 

Without entering into the highly interesting details for which 
we must refer our readers to the original ])aper, we confine 
ourselves to stating the results of Herr Vogel’s researches, which j 
are the following ; I. Considerable differences exist between 1 
the spectra which a sub.stance gives in the solid, liquid, or dis- 
solved and gaseous state. Characteristic bands which are shown 
in the spectmm of one state are either not reproduced in that of 
the other (this is the case with chrome alum, chloride of cobalt, 
iodine, bromine, naphtaline red, fuchsine, indigo, cyanine, 
aniline blue, methyl violet, cosine, carmine, purpurine, alizarine, 
santalinc), or they reappear in a different position, or different 
intensity (examples • nitrate of uranium, permanganate of 
potash, hyponitric ac'. 1, alcanna red). Sulphate of copper and 
chlorophyll sh >w the same absorption both in the dissolved and 
in the solid state, 

2. The spectra given by the same substance when dissolved in 
different media are the same in some cases (purpurine in alcohol 
or sulphide of carbon, aldehyde green in water or alcohol, 
methyl violet and indigo-sulphuric acid in water or amylic 
alcohol) ; in other cases they differ only in the position of bands 
(chloride of cobalt, fuchsine, coralline, cosine and iodine green 
in aqueous or alcoholic solutions) ; and again in others their 
character is totally different, so that no point of coincidence 
remains (iodine in .sulphide of carbon or alcohol, naphtaline, * 


aniline blue, purpurine, hoematoxyline, brasiline in water or 
alcohol). 

.'3. The rule established by Kundt, viz., that the absorption 
bands of a body in solution lie the nearer towards the red end 
of ♦the spectrum the greater the dispersion of the dissolving 
medium is in the region of the bands, is not confirmed in many 
cases ; on the contrary, in some instances the absorption bands 
move towards the blue in a solution of greater dispersion (nitrate 
of uranium and blue chloride of cobalt in water and alcohol) ; 
in other cases their position remains unaltered for various media 
(hyponitric acid in air and benzol, indigo-sulphuric acid and 
methyl violet in water and amylic alcohol, aldehyde green in 
water and alcohol, purpurine in sulphide of carbon and alcohol). 
In some cases a great difference in the sense of Kundt’s rule 
becomes apparent, while in others for the same spectral region 
but a very trifling one appear.s, according to the nature of the 
pigment (coralline and fuchsine). Indeed it happens sometimes 
that certain bands are in the same position with different dis- 
solving media, while others which are simultaneously visible arc 
displaced (nitrate of uranium in water and alcohol, oxide of 
cobalt in glass and in water, protouitrate of uranium in neutral 
solution and in a solution of oxalic acid, chlorophyll in alcohol 
and ether). 

4. The position of absorption bands in the spectra of solid and 
dissolved bodies may be only exceptionally deemed characteristic 
for any certain body. Totally difierent bodies show absorption 
bands in exactly the same position (solid nitrate of uranium and 
permanganate of potash in the blue ; naphtalinc red and coralline 
in the yellow ; indigo, aniline blue, and cyanine in the orange ; 
aldehyde green and malachite green in the orange). Closely 
related substances sometimes show remarkable differences in the 
position of their bands under prefectly equal conditions (solid 
uranium salts). 

5. The rule set up for absorption spectra, “ each body has 

its own spectrum,” can be admitted only with great restrictions. 
The great number of polychromatic substances show different 
colours and diflerent spectra in the solid state, according to the 
direction in which they are observed. Most other bodies show 
different spectra in the solid state from those of their solutions, 
and in the latter case again different ones according to the dis- 
solving medium, and the question arises which of all these spectra 
is the body's ” spectrum. 

'I'hc most important diflercnce of the spectra of elements in 
a state of incandescent vapour, the position of the spectral 
lines, ceases to be characteristic in the case of absorption spectra 
of liquid and solid bodies. In the latter spectra, however, the 
characteristic differences shown by the spectra of incandescent 
vapours cannot be expected. It is known that metals, which 
give such remarkably different spectra in the state of incan- 
descent vapours, all give qualitatively the same spectrum as 
incandescent liquids or solids, viz., a [continuous one; for this 
reason the absorption spectra of these bodies cannot show any 
remarkable characteristic differences, whatever quantitative 
differences may become apparent with regard to the absorbed 
colours. If these well-known facts show that already with 
regard to elements the laws applying to the spectra of gases do 
not ap]dy to those of liquids and solids, then • Herr Vogel’s 
investigations prove that in the case of compound bodies simple 
relations between the spectra of their different aggregate states 
are still less frequent and occur only exceptionally. 

The analysis of absorption spectra therefore is based not so 
much upon the recognition of the position of the absorption 
bands of a substance, as upon the changes in the spectra of the 
same body which take place under the influence of various 
dissolving media and reagents. Thus cyanine and aniline blue 
dissolved in alcohol give a very similar spectrum, dissolved in 
water a totally different one. The absorption bands of oxyhic- 
mogloliine disappear with reducing agents ; those of carmine, 
which are in a similar position, do not ; the band of brasiline 
disappears when acetic acid is added to the solution, that of 
fuchsine does not, &c., &c. 

The position of bands becomes more characteristic for the 
recognition of a body, if the latter shows several absorption 
bands. But even here we should go too far if from the accidental 
coincidence in the position of bands of two different bodies we 
were to draw conclusions regarding any similarity or chemical 
identity between them (this has indeed been done in certain cases, 
particularly with blood and chlorophyll). A conclusion regarding 
such similarity or identity is only justified if the same bands 
show equal intensities and analogous changes under the influence 
of the same reagents. 


496 


NATURE 


[March 27 , 1879 


INTELLECT IN BRUTES 
have received so many letters on this subject that we are 
compelled to content ourselves wdth giving the following 
extracts : — 

The Rev. George Ilenslow comments as follows on some of 
the cases already adduced : — 

I would not a^^sert that what I call “practical reasoning” — 
that is, reasoning applied to objective facts directly apprehended 
by the senses — is fundamentally different from “abstract,” i.e., 
with no objective fact immediately present to consciousness; 
but they certainly do represent two stages in our own mental 
development. 

E. H.' Pringle^s account of Bully ” shows nothing beyond 
what is common to dogs in practical cunning {i.c, reasoning) with 
objective things, (i) his “lady” friend, (2) best road to take so as 
not to be seen, (3) the person to be avoided, (4) E. II. Pringle’s 
eye to be eluded. In the only point where abstract reflection 
was really required Bully failed, just as a child would, vh.y in 
shamming sleeji. For, it is not enough to lie dinvn and shut onds 
eyes. This is all a child is told to do, or is conscious of doing 
on going to sleep. The relaxation of every muscle follows 
spontaneously. Hence, as children do not think of this u hen 
pretending (since it renuires reflection) they can so easily be 
detected by some rigiaity of the muscles in the face or in 
breathing which at once betrays them. I have known a child 
overdo it by screwing up its eyes in order to appear very fast 
asleep ! Exactly so, too, Bully was totally unable to think of the 
importance of putting his ears in repose. 

^ Dr, Rae’s dog only strengthens my case, for it clearly asso- 
ciated the bell with a particular maid, whereas a reasoning 
human being would have genn-alised that since the maid was m 
the room, the bell could be rung for some one else. Hence the 
dog prov^ its Impotency in all power of generalisation, which is 
a pure form of abstract reasoning. 

Dr. Muirhead’s donkey was solely concerned with immediate 
sense>objects, the gate and the cows, and required no abstract 
reflection. That hones and donkeys can discover how to open 
gates is by no means uncommon. 

Lastly C.M.’s cat and Mr. Belsham’s kitten are the only cases 
I have yet seen which show a primd facie evidence against the 
distinction I propose to draw. But, that a half-grown kitten 
could go through such a process of reflection analogous to what 
I gave for a hypothetical untaught dog ringing a bell, would 
be so astounding, that all possible explanations must be 
eliminated first, before it is credited. 

Is it not far more probable that the cat and the kitten dis- 
covered by accident that the door was opened when a knock w as 
made, and that this discovery arose from tlie common habit of 
cats to play with anything suspended wdthin their reach ? That 
animals discover facts, and then use them, will not be disxmtcd, 
like the dog that, on discovering a stream carried him down too 
far on swimming across it, ran a mile up stream ever after^vards 
to allow for the current. Again, that animals mimic, as do 
parrots and apes, is common enough, but they do not know why 
they do it. A monkey might knock at a door after seeing a 
man do it, but, I believe, could have no similar motive as the 
man, until (like the kitten) it should accidentally discover for 
itself what the real use was, or else unless it be taught to do it. 

/« re rats gnawing pipes. I have just heard of a mouse 
gnawing through a gas-pipe. May it not be accounted for by 
the fact that, although the upper incisors of a rodent, by* work- 
ing on the lower, keep the chisel-like ends in order ; yet this 
may be assisted by gnawing wood, lead, or other hard sub- 
stances ? Does not this account for rabbits, though well fed on 
cabbage and bran, Stc,, still persisting in gnawing their hutches ? 

I will, in conclusion, give another case to illustrate the want 
of abstract reflection ; this time in a lady (aged thirty), whose 
mental powers were curiously arrested. Looking at the picture 
of a shark in the sea, with a pig in its mouth, in “ Masterman 
Ready,” and knowing that the pig had been dropped from the 
wreck to see if it would swum to shore, she naively asked, “Is 
the shark carrying the pig to the shore ? ” The idea of the shark 
eating the pig would only arise from the abstract reflection on 
the habits of sharks, which was not suggested by the story ; the 
single objective fact present to her mind was that “ the pig had 
to got to the shore.” 

Mr. Arthur Nieols writes 

I cannot understand practical reasoning, but a practical result 
of reasoning upon either simple or abstract ideas is intelligible. 


Can we conceive any human being reasoning more correctly than 
a dog did in the following instance? — Towards the evening of a 
long day’s snipe-shooting on Dartmoor, the party was walking 
down the bank of the Dart, when my retriever flushed a widgeon 
which fell to my gun in the river, and of course instantly dived. 
I said no word tp the dog. He did not plunge in after the 
widgeon there, bat galloped doavit stream about fifty or sixty 
yards, and then entered the w'ater, and dashed from side to side 
— it was about tw’enty or thirty feet wide — working up stream; 
and making a great commotion in the water, until he came to, 
the place where w^e stood. Then he landed and shook himself, 
and carefully hunted the near bank a considerable distance 
down, crossed to the opposite side, and diligently explored 
that bank. Tw’o or three minutes had elapsed, and the 
party w^as for moving on, when I called their attention 
to a sudden change in the dog’s demeanour. His “flag” 
was now up, and going from side to side in that energetic 
manner which, as every sportsman knows, betokens a hot 
scent. I then knew that the bird was as safe as if it was already 
in my bag. Away through the heather went the waving tail,' 
until, twenty or thirty yards from the bank opposite to that on 
which we were standing, there was a momentary scuffle ; the 
bird just rose from the ground above the heather, the dog sprang 
into the air, caught it, came away at full gallop, dashed across 
the stream, and delivered it into my hand. Need I interpret all 
this for the experienced sportsman ? The dog had learned from 
long experience in Australia and the narrow caiiadas^ in the La 
Plata that a wounded duck goes down stream— -if winged, 
his maimed wing sticks out, and renders it impossible for 
him to go up — and will invariably land, and try to hide away 
from the bank. But if the dog enters at the place where 
the bird fell, the latter \sill go on with the stream for 
an indefinite distance, rising now and then for breath, and 
give infinite trouble. My dog had found out all this long 
since, and had proved the correctness of his knowledge 
times out of number, and by his actions had taught me the 
whole art and mystery of retrieving duck. Ilis object — I say, 
uithout a doubt, because I had had numberless opportunities 
of observing it — was to flurry the bird and force it to land by 
cutting it oil lower down the stream. Then assuming, as his 
experience justified him, that the bii d had landed, he hunted 
each bank in succession for the trail, which he knew must 
betray the fugitive. 

Mr. A. Petrie writes : — In my own family wc had a tabby 
cat, who, when turned out, ould let herself in at another door 
by climbing up some li.st nailed round it, then pushing up 
the click-latch, pushing the door, with herself hanging on it, 
away from the po.st, so as to prevent the latch falling back into 
its place, and then dropping down and walking back to the fixe. 
I knew a Skye terrier, who, being told to carry a fishing- 
rod, carefully experimented along its length, to find its centre oi 
gravity, then carried it on till his master came to a narrow path 
through a wood. Here Skye considered, dropped the rod, took 
it by the end, and dragged it under him lengthwise, till the open 
road was gained, when he took the rod by the centre of gravity 
again, and went on. This could not be a copy of human actions;? 
but the result of original reasoning. 

Mr. Henry Cecil gives the following on the authority of the 
late Mr. Dawes the astronomer ; — 

Being busy in his garden, and having a large bunch of keys in 
his hand, he gave it to a retriever to hold for him till he was af 
liberty. Going into the house soon after he forgot to reclain^ 
the keys. The remembrance of what he had done with theui 
only returned to him when he required to use them in the 
evening. He then recalled that he had given them to the dog^ 
and forgotten to take them again. Calling him, and looki^ 
impressively in his face, he said, “My keys I fetch me my 
keys.” The dog looked wistful and puzzled for a moment, aiw 
then bounded off to the garden, his master following. 
went straight to the root of an apple-tree, scratched up the keyi^ 
and brought them. May we not fairly put into words the dog** 
train of reasoning thus ; “ My master has given me these keys ti|;> 
hold ; he has forgotten them ; I cannot carry them all day ; but 
I must put them in safety where I can find them again?” 

Mr. W. S. Chamberlayne writes that many years ago, taking 
an afternoon ride through a wood in the Bahamas, he came to g 
gate which was kept closed by a small iron hoop hung over g 
post and the end of the gate. To open the gate he leant ov# 
his horse’s neck and lifted up the hoop, shutting the gati 
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and replacing the hoop when he had passed through. On 
returning from his ride the gate was still shut, when, to his 
surprise, hi^> horse, without any hesitation, took the hoop in his 
mouth and tried to lift it olT the gate. He, however, was not 
successful in his efforts, and Mi. Chamberlayne had to finidi 
the operation for him, but the exhibition of memory vras 
certainly remarkable. ^ 

Mr. T. B. Groves, of Weymouth, sends the following account 
given to him by a relative, a gentleman well known in the dis- 
tiici, and who would be everywhere accepted as a trustworthy 
and competent observer : — 

In the wine-cellar two vessels, one an open earthen jar 
containing hazel-nuts, the other a wooden sieve, tub, or some- 
thing of the kind, full of wine-corks, stood side by side. It 
was observed that the nuts were gradually diminishing, owing to 
the depredations of mice ; but after a time this seemed to have 
altogether ceased, and it was inferred that the difficulty of egress 
had caused the mice to abandon the enterprise as soon as the 
level of the nuts had reached a certain depth from the mouth of 
the jar. Matters so remained for some little time ; but after- 
wards, on visiting the cellar, it was found, to the owner's great 
surprise, that his nuts had now entirely disappeared, and in 
their place were discovered the corks I The only explanation 
that could be suggested was this : that the mice, reflecting on 
the difficulty of making their exit from the partially-emptied 
jar, had conceived and carried out the plan of providing for their 
escape by dropping into the jar from time to time sufficient corks 
to enable them to make a safe retreat w ith their plunder. 

Mr. R. llow’son sends us the story of a terrier-like dog of no 
particular breed, named Uglymug, w^ho had a poodle for com- 
panion. Whenever Uglymug saw signs of a family meal being 
laid out, he inveigled the poodle into a labyrinthine shrubbery 
under pretence of seeking for rat.s, and when the latter w'as 
fairly intent on its game, Uglymug sneaked back to enjoy all 
by himself what he could get from the family table. 

V. 1 . writes : — The following instance will show that in the 
ca^c of the mule intelligence has a limit. We had a mule 
NS ho could lake the staple out of a gate and open it (he never 
' hut it). This mule used to go to the water-butt, turn the brass 
tap, and drink, but never turned the w’ater off. Common sense 
would have forbidden a human being neglecting such a pre- 
caution. 

Mk. K. Parfitt, of the Devon and Exeter In'>titution, w’rite-j 
of a favourite cat: — She would frequently come and sit near 
the door opening into the library of the institution. The door only 
divides my house from the library ; pus.s w'ould place herself 
here mostly at dinner-time, and, as I am informed, not be- 
fore ; she would wait here until she heard my footsteps down 
tlic library ; she would then proceed directly to the kitchen, and 
inform the servant, either by mewing or looking up into her face. 
She wondd then come to me and tell me in her way that she had 
ordered dinner. I have seen her scores of times trotting along 
the passage to the kitchen, Nvhen I have opened the library door, 
to inform the servant that I was coming. How Topsy ascer- 
tained the time to proceed to the door I do not know', except 
that she saw' that dinner w^as preparing ; but how did she know 
the time it w'ould be ready and the time that 1 was expected to 
come in? 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

The Association for promoting the Higher Education of 
Women in Oxford is to open two halls in Oxford in October for 
the reception of lady students. One of these is to be an 
‘ ‘ Academical house on the principles of the Church of England, ” 
and in the other, ** Somerville Hall ” (after Mrs. Somerville), 
care will be taken that members of different religious denomina- 
tions are placed on the same footing. The charges in the latter 
will be considerably lower than in the former. 

Two Combe Exhibitions of 3$/. each wdll be <men for compe- 
tition in May next at Trinity College, Oxford. Candidates will 
be at liberty to offer classics, mathematics chemistry, and physics, 
a period of histoiy, or anv two or more of these branches or 
study. There is no fixed fiinit of age. The examinatioi^ which 
will be combined with the ordinary Matriculation examination, 
will commence on Tuesday, May 20, at 9 a,m. Karnes, with 
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subjects offered and testimonials of good conduct, to be sent to 
the president not later than May 12. 

The A.stronomer-Royal continues to give evidence of his 
intense desire for the promotion of sound mathematical training, 
and ha-^ published to the Cambridge Senate his views as to the 
papers set in the Smith’s Prize examinations of recent year.-, 
classifying the questions set, and showing that several subjects, 
more valuable, in his opinion, to men of science and to studfents, 
than all the others together, have had no questions set upon 
them. Among these are attractions, higher dynamici^ perturba- 
tions, figure of the earth, thermodynamics, waves and tides, 
sound, physical optics, &c. He says very pertinently : “The 
use of an examination is to test the power of a candidate to 
command the application of mathematics when required. The 
use of publication of examination is to guide students in the 
subjects recommended for their study. The guidance which too 
many of these subjects intimate is this : that clever and abstru e 
algebra, without any reference to its benefit as an application of 
a tool to other purposes, is the summum bonum" He bi^eves 
this gmdaiice is against the instincts of many residents at 
Cambridge and the desires of undergraduates. 

Progress is evident at Cambridge in response to the memorial 
•w'e recently referred to against the compulsory study of Greek by 
all undergraduates. Very few votes prevented reform years ago ; 
no doubt the claims of science students and of liberty for all will 
now be more fairly listened to. The syndicate on the subject 
includes Dr, Humphry, Professors l.iveing and James Stuart, 
and Mr. Todhunter, and thus the real interests of mathematics, 
physics, biology, and medicine, as regards the education of 
students, as w ell as the progress of science, will be sure of 
recognition. 

The examiners in the Cambridge natural sciences .tripos this 
year are Dr. Humphry, Prof. Bonney, Mr. J. F. Walker, 
(Lecturer on Chemistry at Sidney Sussex College), and Mr. 
Yule, of Magdalen, Oxford, the foregoing being re-appoint- 
ments, and Prof. Liveing, the Rev, J. W, Hicks (University 
Demonstrator of Chemistry, and I.ccturer on Botany at Sidney 
Su-^sex College), Mr. W. Garnett, Demonstrator of Experimen- 
tal Physics, and Mr. F. M. Balfour ; the latter three are fre^h 
nominations. 

In the Iasi Cambridge Local Examinations (December, 1878), 
among 626 senior boys there w^ere 92 candidates for the chemis- 
try paper and 44' for practical chemistry ; of 997 senior girls, 
29 took the paper and only 4 the practical examination ; 21 uoys 
and no girls entered for experimental statics and dynamics, &c., 
38 boys and 24 girls for heat, 30 boys and 4 girls for electricity. 
The result is that only 3 boys, 2 from the Liverpool Institute 
and I from Newton College, Devon, obtained the mark of dis- 
tinction in the section “natural philosophy," in which all the^e 
subjects are included ; and no girls. It should be added that a 
pass may be attained on two of these subjects, and only three in 
all may be taken by any candidate. Is it possible to .show more 
strongly the lack of attention to and interest in the elementary 
forces of nature in English schools and by English parents ? 
These are boys and girls between sixteen and eighteen years of 
age, most of them supposed to be ready, or almost ready, to 
leave school and take part in the battle of life. Among 3,329 
junior boys and 1,483 Junior girls, 423 boys and 13 girls tool: 
the chemistry paper, 109 boys and i girl the practical chemi.stry, 
76 boys and no girls statics, &c., 178 boys and 12 girls beat. 
Seven boys, the majority from Liverpool College, and no girls, 
obtained distinction. We do not become further consoled by 
finding that 15 senior boys and 79 senior girls took zoology, 11 
boys and 177 girls botany, 24 boys and 150 girls geology ; for 
girls have no more right to a scientific training than ooys. Most 
likely, however, boys and their teachers will seek to know more 
of the life and the past history of the globe when they find that 
girls can really hold their own in and enjoy th^se studies, and 
look with amazement on men for being so unwilling to learn or 
teach them. Among the juniors, 75 boys and 148 girls took 
zoology, 45 boys and 238 girls botany. These numbers, how- 
ever, represent no great attainments as yet, for the standard of 
^ssing is very low ; severity would only kill the tendtf growth. 
But evidently there is in secondary schools little belief in the 
educative and attractive power of the study of nature. Why is 
it not considered that mathematicians are fostered by neglect and 
hindrance ? It appears to be thought capital training to produce 
physicists and naturalists. Really, conservatism Rfm unwitting- 
ness to take a little trouble are the enemies. 
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A REVISED schedule of subjectu in natural science for the 
ordinary B, A. degree at Cambridge has just been issued. This 
is for the third or final examination, and a pass in one subject is 
sufficient to give a degree. Is it supposed at Cambridge that a 
year is to be fully employed in dealing with botany in an 
elementary manner? The schedule ^ays the questions (all 
elementary) will include the description and classification of 
plants ; the form, structure, and development of stem, root, leaf, 
flower, and fruit ; inflorescence, cross-fertilisation, germination, 
and nutrition. Twenty-one “natural orders” are specified for 
special attention, including one'cryptogamic group, Filices. This 
seems a vague syllabus, not likely to encourage the study of 
botany. How much and how little knowledge of physioloj^ 
and histology will satisfy such terms as “ nutrition, ” “ structure ” ? 
No doubt the present is better than the old in omitting to insist 
on technical terms, some of them antiquated. But cannot more 
definite requirements bo suggested for ensuring some practical 
insight into vegetable life on the part of the man who is to be 
stamped as an elementary botanist ? Surely the best way is to 
let the knowledge be good, and sound, and practical, as far as it 
goes, giving some training in scientific method, and capable 
of further development in after life. We believe many viould 
welcome a change giving the ordinary B.A. for a low’er. 
standard of attainment in the first part of the natural science 
tripos, thus doing away with the recognition of dilettante 
work in a single subject as a sufficient basis for a B. A. degree. 
A very satisfactory schedule is presented for zoology, requiring 
a knowledge of the anatomy of certain selected principal types, 
as well as the characters of orders, and the comparative anatomy 
and functions of the systems and organs as exemplified in the 
animal kingdom. Further, the general development of the 
embryo chick, the leading facts and conclusions respecting the 
geographical distribution of animals are included in the subject*^. 
The schedule is to be discussed next Saturday. 

The Cambridge Council of the Senate has framed a draft 
statute to carry out the grace pa.vscd in December last in favour 
of the apjiointment of a general Board of Studies, representative 
in character, to report upon the propo.'jals of each sj)ccial board 
of studies as they arise, and so aid in holding the balance among 
the various interests concerned. 'I'hc draft statute provides that 
the new Bo.nrd .shall consist partly of per.sons appointed on the 
nomination of the Boards of Siudie.s, but abundant freedom is 
left to the senate to add other mciiibcrs and to vary from time 
to time the composition, mode of appointment, and duties of the 
new board. 

At the next meeting of tbe Governors of Addciibrooke^s Hos- 
pital Mr. J. W. Cooper will proper e : That a memorial be pre- 
sented to Her Majesty’s Commissioners for the University of 
Cambridge, under the seal of the Governors, representing that 
Addenbrooke’s Hospital is extensively used as a place of study 
by the Medical Students of tbe University ; that it is es.sential in 
the interests of the Medical School that it should not cease to be 
a recognised place of medical study ; and, further, that as large 
endowments have been left to various colleges for the promotion 
of medical study, .some adequate endowment should be made for 
Addenbrooke’s Hospital out of the funds at the disposal of the 
Commi.s, sinners. There cannot be much chance of success for 
such a proposal unless it be made more definite. The hospital 
can only properly benefit by educational endowments by being 
the locus of the study and appliances of re.search in therapeutics, 
lanitation, and pathology. 

Geoiogical students at Cambridge will have plenty of work 
provided for next term. Prof. Hughes will give one course on 
the geology of the neighbourhood of Cambridge, and another 
stratigraphical course, beginning with the Permian, and ascending. 
Prof. Bonney will continue his lectures on elementary physio- 
graphy, and will give weekly demonstrations on microscopic 
lithology. Mr. Tawncy will be demonstrating the principal 
genera of fossil invertebrata ; and both he and Dr. R. D. 
Roberts will give practical instruction in petrology. ] .cctures 
begin April 25. llje first geological excursion of the term is 
fixed for Saturday, May 3. 

Mr. Thomas W. Bridge, B. A., of Trinity College, Cambridge, 
and Demonstrator of Comparative Anatomy in the University of 
Cambridge, ha.*; been appointed to the Professorship of Zoology 
at the Royal College of Science at Dublin, vacant by the 
resignation of Dr. Leith Adams, F.R.S. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March jj.-" The Contact Theoiy of Voltaic 
Action, No. III. By Profeson W. E. Ayrton and John Perry. 
Communicated by Dr. C. W. Siemen.s, F.R.S. ^ 

The authors c^^cnce by referring to the ’ experiments that 
had been made prior to 1876, on the difference of potentials of a 
solid in contact with a liquid, and of two liquids in contact with 
one another, and they point out that 

1. The earlier experiments were not carried out with apparatus 
susceptible of giving accurate results. 

2. Owing to the incompleteness of the apparatus assumptions 
had to be made not justified by the experiments. 

3. No direct experiments had been performed to determine the 
difference of potential of two liquids in contact, with the excep- 
tion of a few by Kohlrausch, using a method which appeared to 
the authors quite inadmissible as regards accuracy of result. 

In consequence of this great vagueness existed as to whether 
the contact difference of potentials between two substances, when 
one or both were liquids, was a constant depending only on the 
substances and the temperature, or whether it was a variable 
dependent upon what other substance w as in contact with either. 
Some authorities regarded it as a variable, Gcrland considered 
he had proved it to be a con.stant, but first, the agreement of the 
value of the electromotive force of each of his cells with the 
algebraical sum of the separate differences of potential at the 
various .surfaces of separation, and which was the test of the 
accuracy of his theory, w as so striking, and so much greater than 
polarisation, &c., usually allows one to obtain in experiments of 
‘uch delicacy, that one could not help feeling doubtful regarding 
his conclusions ; secondly, his apparatus did not allow of his 
exjieriinenting with tw'o liquid.s in contact, consequently he could 
not legitimately draw any conclusion in this latter case. And 
although Kohlrausch had made some few experiments on the 
difference of potentials of lujuids in contact, still since he em- 
ployed moist blotting-paper .surfaces instead of the surfaces oi 
the liquids thcmselvc.^-, the authors considered for that reason 
alone, if for no other, that his results did not carry the convic- 
tion the distingui.shed position of the experimenter might have 
led them to anticipate. 

They therefore designed a method and an apparatus for carry- 
ing it out, by means of which they could measure the differeiic’ 
of potentials, in volts, at each separate contact of dissimilar '.sub- 
stances in the ordinary galvanic cells, from which they couL’ 
a.scertain whether the algebraical sum of all the contact difference '■ 
of potential was, or was not, equal to the electromotive force o'^ 
the particular cell in question. From the results they obtained, 
and which are given in Papers Nos. I. and II., Proc, Roy. Soc., 
No. 186, i8y8, they concluded within the limits of their experi 
ments that if AB, BC, CD, &c., were the contact differences of 
potential measured ^epamtely of the substances A in contact will^ 
B, and neither in contact with any other conductor, B in contact 
with r, &c., then, any one or more of the substances being solid 

or liquidf if any number A^ B^ C K were joined together, 

and the electromotive force of the combination AK, measured, 
the follow ing equation was found true ; — 


AK = AB + BC 4 - CD + -f JK, 

which proved thafeach surface of separation produced its effect 
independently of any other. 

Their method, by which any single contact ' difference of 
potentials was measured, was as follows : — Let 3 and 4 be two 
insulated gilt brass plates connected with the electrodes of a deli 
cate quadrant electrometer. Let i under 3, and 2 under 4 be 
! the surfaces whose contact difference of potential is to be mea- 
> surecl ; 3 and 4 are first connected together and then insulated, 
but remain connected with their re.vpcctive electrometer quadrant 
Now I and 2 are made to change places with one another, i 
being now’ under 4 and 2 under 3, then the deflection of the 
electrometer needle will give a measure of the difference of 
potentials between i and 2. 

The apparatus employed by the authors in the present investi- 
gation is then explained in detail, and it is shown how, by im- 
proving on their earlier form, they have removed a difficulty 
which formerly existed, and which prevented their previously ex 
perimenting on pairs of substances having very different weights, 
such as a vessel of mercury and a sheet of metal. 

The authors explain that the results they have obtained in tibis? 
investigation have divided themselves into three groups : — 
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I. The contact diflference of potentials of metals and liquid* 

a^Vhe'contact difference of potentials of metals and liquids 
hen one of the substances is at a iiifferent temperature from the 
.her in -contact with it— for exam pi mercury at 20® C. in contact 

itk mercury at 40“ C. . ^ , t 1 • 

3. The contact difference of potentiate of carboiv and platinum 
ith water, and with weak and with strong sulphuTf*; acid. 

They mention, however, that they give only the results under 
eid No. I in the present communication, reserving those they 
iVe obtained under heads Nos. 2 and 3 for a future occasion. 
Then follow arranged in the order in w-hich they were obtained 
om January to May, 1878, some 150 results of experiments 
;ach result given being on the average the mean of ten obserya- 
ons), representing the contact differences of potential of nine 
L)Uds and twenty-one liquids. The authors explain that many 
i the results they obtained are not mentioned in the paper, 
laving been rejected on account of inaccuracies arising from the 
nreat delicacy of the experiments. The*.c remarks especially 
!pply to the author-s’ attempts to measure the contact difference 
}f potentials between a liquid and a paste — for example, mercury 
ind mercurous sulphate paste, great difficulty being introduced 
ly the extremely thin layer of water on the surface of the paste 
icting inductively instead of the paste itpelf. They mention 
Lha' this difficulty is a very good example of the inaccuracies that 
must have been introduced by former experimenters using a 
moist blotting-paper surface instead of the surface of the liquid 
il>elf. 

A large number of discordant results were obtained in March, 
1878, and their explanation led to the interesting result that the 
apparent contact difference of potentials between a metal and 
mercury, as measured inductively, varied much with small addi- 
tions of temperature. The investigation of this apparent change 
of contact difference of potentials with temj^erature led to a con- 
sideration of the contact difference of temperature of mercury 
with air, since, of course, in all thc'C inductive ex]iciiments two 
air contacts arc included in the result. 

It has usually been thought that the diherences of potential of 
hi^uids in contact with one another were so small as to be almost 
inappreciable in comparison with the differences of potential of 
jnctals in contact ; but the authors have ascertained, among 
otlier results, that strong sulphuric acid in contact with distilled 
'iter, solutions of alum, copper sulphate, and zinc sulphate, has 
measured difference of potentials of 1*3 to 1 7 volts, or an 
electromotive force more than twice as high as that of zinc and 
copper in contact. And hence the great importance of an apjia- 
rnins that can directly measure the (liffercnce of potentials of two 
li'imds in contact. 

Zoological Society, March 18. — Prof. St. George Mivart, 
i .K.S., vice-president, in the chair. — The .Secretary called the 
at ( t Btion of the meeting to the licrd of Japanese Deer {Cervus 
r) in the park of Viscount Pow-ers court, at Powerscourt, in 

I land, now about eighty in number, and gave an account of 
tlit'ir introduction and history, from particulars supplied to him 
h> Lord Powerscourt. — A communication w'as read from Dr. G. 

II nr daub, containing the description of a new species of Barn 
^'"1, from the island of Viti-levu, which he jiroposed .to call 

.X oustahti. — Mr. lidw-ard R. Alston read a paper on female 
d<cr w'ith antlers, showing that these weapons are not unfre- 
‘1 neatly abnormally developed in fertile females of certain species 
of CapreoliszxA Cariacus, and giving reasons for believing that 
the ancestral forms of deer they were probably common to 
sexes. — Mr. Sclater made remarks on some of the rarer 
p irrots living in the Society’s Gardens. The whole series of this 
j;r(aip in the Society’s collection was stated to consist of 170 
m L'viduals belonging to ninety-eight species.— A communication 
wa. read from Prof. Garrod, F.R.S., containing notes on the 
visceral anatomy of the Tupaia of Bunnah {Tupaia belnngeri), 
Tb( cwcum coli in this animal was stated to be small, whilst in 
^ ‘‘Pecimen of T* tana it was ascertained to be wholly wanting. 

second communication from Prof. Garrod contained notes 
on the anatomy of Helictis subaurantiaca, in the course of w hich 
he showed that the hippocampal gyrus of the brain is partly 
!»uperficial in this animal, which is not the case in any other 
carnivorous animal yet recorded. 

Linnean Society, March 20. — William Carruthers, F.R.S., 
viccjpresident, in the chair. — The Rev. G. E. Coimnesford 
Gas ey was elected a Fellow of the Society. — A paper by Mr. 

red. Smith, on new aculeate hymenoptera from the Sandwich 
idands, collected by the Rev. T. Blackburn, was read. The 


author stales the general aspect of the series is certainly North 
American, with mixture of a few South American fwms. The ants 
are most diverse in character, some being cosmopolitan m range. 
The hou>c ant of Madeira is common, and the little European 
ant {Ponera contracta) unexpectedly turn.s op here, — Some ob- 
servations on the reproduction of ferns, by Mr. T, R. Sim, were 
also read by the Secretary in the absence of the author. Among 
the great collection of living ferns at Kew a marked feature is 
the large number of species that regularly bear adventitious buds. 
Of a thousand species there grown barely fifty are ever found 
without buds, and .some forms produce them regularly, though 
the normal forms do not. The above number .seems very high 
when compared with Phanerogams, where adventitious buds, 
with some few exceptions, may be said never to be normal. 
Among viviparous ferns the contrary obtains, and the buds are 
always on the same part of the plant in all the individuals of a 
species. Polystichum angulare, for example, bears a bud on Ihe 
rachis in the axil of almost every pinna on the lower part of the 
frond, in some all up the rachis. Some Aspleniums produce 
them on the veins of the upper surface of frond, but never 
directly through from a sorus. Great variety in position, how- 
! ever, is manifested in different genera and sjiecies where budding 
occurs, various examples of which the author gives. Where 
buds become detached, considerable difference obtains as to size 
and stage of separation, whereof many instances arc pointed out 
and other curious instances of deviations related by the author. 

In commenting on the subject, Sir J. D. Hooker stated his 
belief that ferns at Kew were more bulbiferous than in their 
natural state, pos-^ibly from more constant nutrition and warmth. 

— The fifth contribution to the ornithology of New Guinea, 
namely, recent collections from the neighbourhood of Port 
Moresby, was read by the author, Mr. R. Bowdlcr Sharpe. The 
interesting series dwelt on were obtained by Mr. Kendal Broad - 
bent, and usefully compare with those got by Signor Albertis from 
the Fly River. A parrot of the genus yiprasnactus closely 
resembles one from the Fly River, but nevertheless is specifically 
distinct, offering thus a parallel case to the crowned pigeons, 
Gonra albertisi^ inhabiting Port Moresby, and G, sclateri^ the 
Fly River. At present the affinities of the South-Eastern species 
seem to be with tho'^e of Australia, a few to those of the Aru 
Islands. — Mr. W. T. Thiselton Dyer exhibited Helichrysum 
vestituffiy a perennial everlasting, from the Cape of Good Hope. 

I Anthropological Institute, March ii.—- Mr, E, Burnett 
Tylor, D.C.I.., F.K.S,, president, in the chair. — 'I'he president 
read a pajicr entitled “ The Geographical Distribution of 
Games,” in which attention was called to the games of Polynesia 
and America as proving that a drift of civilisation from Asia 
reached these regions before they were known to Europeans. 

The draughts played in the Sandwich Islands and New Zealand 
were not our modern game, but apparently some variety related 
to the ancient classical game (which is ^ive in Egypt to this 
day). It may have reached the South Sea Islands- from Eastern 
Asia, together with kite-flying, at which they were experts, and 
w’hich they perhaps had before llie comparatively modem time 
when it reached England. 

Royal Microscopical Society, March 12. — Dr. Beale, 
F.R.S., president, in tlic chair. — The following papers were 
read : — Contribution to the knowledge of the British Oribatidae, 
by A. D. Michael, F.R.M.S. — The development and retrogres- 
sion of fat cells, by G. and F. E. Iloggan. — Microscope with 
swinging sub-stage and improved motions, by J, Beck, F.R.M.S. 

— The use ol osmic acid in microscopical preparations, by T. J. 
Parker, F.R.M.S. — Other papers by Prof. Keith, Mr. Tolies, and 
Mr. Crisp were taken as read, or postponed in consequence of 
want of time. — I’he new immersion objective by 2Seiss was 
exhibited, with remarks by Prof. Abbe on the Stephenson 
homogeneous immersion system. — A large number of objects 
were exhibited illustrative of the papers read and otherwise, 
together with microscopes and apparatus by Mr. Crisp. — Lord 
Justice Bramwell and six other gentlemen were elected Fellows. 

Photographic Society, March ii. — James Glashier, F.R.S. , 
in the chair. — Papers were read : On coloured glass suitable for 
the developing-room, and on the employment of quinine as a 
substitute, by Capt. Abney, R.E., F.R.S., who, in illustration 
of his paper, exhibited photographs of the solar spectrum taken 
through various stained glasses, and stated that a combination 
of cobalt and stained red glasses secures immunity from the 
actinic action of light, and that collodion-films on both side.s of 
a glass, stained with either magenta, amine, or chrysoidine, 
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practically are also non actinic. Quinine, he found, cuts off 
the tdtra-violct rays, and no others. — Mr. C. Bennett, on the 
gelatine emulsion process, enforced the fact that the extreme 
sensitiveness of his process was produced by the long time he 
allowed the gelatine and salts to emulsify or ripen before elimin- 
ating the bromide and silver not taken up. — Mr. W. Wain- 
wri^it* jun., note on Bennett's gelatine emulsion process ; also, 
Mr. Howard Grubb exhibited some new forms of stereoscope-j, 
one designed to exhibit pictures of a much larger size than 
ordinary. 

Institution of Civil Engineers, March ii. — Mr. Bateman, 
president, in the chair. — 'I'he paper read was on movable 
bridges, by Mr, James Price, M. Inst. C.E. 

Paris 

Academy of Sciences, March 17. — M. Daubrecin the chair. 
— The following papers were read : — On an electric burner and 
blowpipe, by M. Jamin. Two carbons are supported vertically 
abreast, hinged below, and drawn together at the top by a spring. 
A current is sent up one (a), down the other (n), then round a ! 
rectangular circuit inclosing the two, and passing first round A ; 
by current attraction the carbons are drawn apart, and the arc 
appears at the top and descends gradually, con-^uining one or 
])olh carbons. 'When the action nf the rectangle is suflicient, the 
arc driven beyond the points is like a gas flame, and M. Jamin 
receives it on a piece of lime, magnesium, or zirconium, getting 
interne light. It is also hot as to fuse the lime, and the author 
recommends it as a blowpipe to chemists and physicists. — On a 
meteorite belonging to the group of cukrites, u hich fell on July 14, 
1845, ^ 1 ^^ Commune of Tcilleul (Manche), by M. Failli. — 

M. Larrey communicated a letter from INI. Tholozan, Persia, on 
the plague, w hich he shou s to have sprung up and died out in 
certain localities in the absence of restrictive measures. The 
French Government have .sent Dr. Zuber to Astrakhan to study 
the disease. — On a new type of anomalous stems, by M. Cornu. 
'Phis relates to supplementary coitical ligneous bo lies anasto- 
mosed together, in certain and Crass/^/a / their role 

seems to be to .strengthen the fragile stems when they have to 
bear a large inflore cence. — On the amyloid granules of the yolk 
of eggs, by M. Darcste. lie urges reasons for thiuki..g the 
granules starch, and not Icthiciue (as has been aflirmecl). They 
arc difficult to study, — On the correspondence between Chladni’s 
acoustic figures and liquid systems produced on vibrating circular 
plates, by M. l)ccharme. It was stated that the Italian Society 
of Natural Sciences had formed a service of antiphylloxeric 
vedettes, to survey vineyards, and report the first sus])icions of 
the disease. — On a new catadioptric telescope, by MM. Paul and 
•Prosper Henry. '1 he tube of a reflecting telescope is hermetically 
sealed by means of a thin crown glass lens of the ^ame size as the 
mirror, very slightly concave, and not detracting from the optical 
power of the instrument. The instalment has given remarkable 
results. — Demonstration of the convergence of a double *^eries 
met with by Lam^ in his researches in mathematical physics, by 
M. FJscary. — On the integration of a differential equation, by M. 
Halphen. — On the determination of the imaginary roots of alge 
braic equations (concluded), by M. Farcas. — On a system of 
light signals permitting the determination of differences of longi- 
tude between different .stations not connected electrically, of a 
triangulation of parallel or meridian, by M. Liais. This system 
has been adopted in Brazil. M. Liais shows the advantage of 
making rhythmic signals commanded by a clock, and received at 
the other station by a chronographic inscription. Tn this way 
there is no variable personal equation to be concerned about. 
The point is to make a screen, with aperture, beat seconds 
by a clock commanding an electromagnet) so as to give an in- 
stantaneous apjicarance of li'{ht each second. The receiving- 
station may either register with a chronograph or (better) compare 
directly the clocks of the t\\ o stations by the method of coincid- 
ences ; a screen, with aperture, passing before the objective of 
the telescope, and the light seen only when the two clocks are 
in coincidence. — On the distribution of heat on the sun's sur- 
face ; results of the first series of observations at the Impel ial 
Observatory of Kio de Janeiro, by MM. Cruls and Caille. 
These researches fully confirm the results got by Sccchi, though 
there are some differences as to absolute value of radiations. 
The absolute radiation of the whole disk was estimated at 
the absorption, — Determination of the approximate value 
of a coefficient relative to the viscosity of water, by M. Geoffroy. 
— New experiments on telephones without a diaphragm, by M 
Ader. He gets better results than wdth an ordinary telephone 


I from a thin piece of wire (with small helix round it) fixed at om 
end in a wooden board (a microphonic speaker being used) 
better if the two ends are in contact with metallic masses. Voic< 
is reproduced, too, from a mere bobbin without core, if th 
windings are very free. He supports M. du Moncel's view tlia 
the sounds in the telephone are from contractions and elongation 
of the magnetic rod, — M. Du Moncel described some obierva 
tions in the sume sense. — M. Resis presented a note on a hydre 
electric telephone, in w'hich the variations in intensity of “tli 
current are reproduced by variations in resistance of a licuii 
column, which serves as receiver (without any electro-magnai 
organ). — On new combinations of hydrochloric acid with cin 
monia, by M. Troost. The two specified are the tetra vs, 
hepta-ammoniacal clilorhydrates. — Combinations of phospbi 
retted hydrogen with cuprous chloride, and its determination i 
gaseous mixture.s, by M. Ribau. — On the crystalline form c 
combinations of stannmethyls and their homologues, by NJ 
Hiertdahl. — On a new process of treatment, by the dry way, < 
iron and copper pyrites, by M. Simonin. This relates to M 
Holloway's method.— On the state in which precious metals m 
found in some of their combinations ; ores, rocks, product 
art, by MM. Cumenge and Fuchs. — On the constitution of co.'i 
by M. Guignet. He treated powdered coal with phenol, iiitr 
acid, &c. With the latter he obtained, inter alia, trinitro) - c, 
cine (oyxpicric acid), probably from resinous or w’axy matltn > t 
tained in the coal. No resorcine was found. — On alcoi ui 
fermentation, by MM. Schutzenberger and De^'trem. Vtj 
prevented from developing and multiplying still retains 
pouer of decomposing sugar; and yeast acting on sii/;. 
deassimilates more nitrogen than that kept in prcsenc( 
water, but without ^ugar and oxygen. — On the detenninaf.r 
of glucose in the blood, by M. Cazencuve. He criticis 
Bernard’.s method (by cupropotassic liquor) as inexact, a’ 
thinks the .study of glyc.vniia .riionkl be taken up again uh 
a more precise method is .icf^uired. — On the derivatives of wl 
Dial mcthyloxybulyric ac d, by M. Duvillier. — Analysis of sor 
fodders, and observations on damage done to Italian beans 
weevils, by M. Grosjean. — Comparative evolution of the ni. 
and female genital glands in the embryos of mammalia, by 1 
Rouget. — On the non-excitability of the grey cortical substai 
of the brain, by M. Gouty. — Note on the history of pcdunci. 
expansions, by M. Bitot. — On the nature of the albumc i 
hydrocele, by M. Bechamp. — Experimental researches on 
leptoihrix found during life in the blood of a u oman atta' I 
with grave puerperal fever, ])y M. Feltz. — On the modific.n'it 
of the physical properties of starch, by M. Musculus. — On t 
ruginous particles observed in dust brought l)y a blast of s-ii » 
to various jiarts of Italy, by M. Tacchini. This uas in F 
ruary. He thinks the phenomenon of so-called meteoric sphei 
must in many cases be attributed to this phenomenon. — Morp 
logy of the dental follicle in vertebrates, by MM. I.egros 
Magitot. — Pathogeny and treatment of intermittent converg 
strabism, without operation, by use of mydriatics and myo ’ 
in children, by M. Bouchcron. 
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COLOUR IN NATUR-i 

The Colour Sense: its Origin and Development An 
Essay in Comparative Psychology, By Grant Allen, 
B.A. (London : Triibner and Co., 1879.) 

T his interesting and suggestive work deals with the 
whole question of colour in nature, and more espe- 
cially with its manifestations in the organic world and 
the complex colour reactions between plants and animals. 
It traces the origin of the colour sense in insects to their 
visits to primeval flowers in order to feed upon the pollen, 
and in birds to their seeking for fruits, whose seeds they 
dispersed and whose colours were developed to attract 
them. It thus attempts to show that the very existence 
of most of the brilliant colours of the organic world is due 
to the influence of the colour sense in animals. The 
author adopts, with some reservations, Mr. Darwin’s 
theory of sexual selection to account for the colours of 
niost animals, and he endeavours to show that only those 
groups display beautiful colours in which a taste for 
. lour has been aroused by the influence of flowers, fruits, 
t j brilliant insects, their habitual food. All these subjects 
I e treated in a very thorough manner, with a wealth of 
jliustration, a clearness of style, and a cogency of reason- 
j, which make up a most attractive volume ; and though 
* may not agree with all the author’s conclusions, and 
1 ly even doubt the accuracy of some of his facts, we 
t innot but admit that he has placed the whole subject 
oLHore us in a w'ay that must engage the attention both of 
♦he man of science and the general reader. We will now^ 
pioceed to give an outline of the whole work, dwelling 
here and there on the more interesting points, and 
e^^fiecially on those where we venture to differ from the 
( Oiiclusions arrived at. I 

\fter an introductory chapter, the contents of which 
' above indicated, an excellent account is given of the 
"^.ure of light, and of those peculiarities of the xther- 
aves which produce in us the sensations of light and 
I’our. The third chapter deals with the organ of vision, 
^ning an account of its earliest appearance and progres- 
<\e complexity in the animal kingdom, and of the striic- 
uire of the eyes of the higher animals, and the relation of 
tlieir parts to the perception of light and of differences of 
rtdour. One of the most important facts here brought 
' >! is, that the complex mechanism required to produce 
vision has been several times independently evolved — 
the eye of the bee, of the cuttle-fish, and of the eagle have 
each apparently been separately ' developed from unlike 
remote sightless ancestors. 

The next chapter is a long and very interesting one, on 
“Insects and Flowers.” It deals with the origin and 
development of these two classes of organisms and their 
actions and reactions on each other. It is full of interest- 
ing facts ; and the discussion of the mode of origin of the 
colours of flowers by a reference to the conditions under 
which colour appears normally in living plants is espe- 
cially instructive ; the generalisation being arrived at that 
the leaves which create or store up energy for the plant 
are green, while whenever leaves lose this function and 
become expanders of energy they lose the green tint and 


acquire various other colours; growing shoots, young 
leaves, buds, stamens and stigmas, and their protecting 
scales, are almost always variously coloured. The rudi- 
ments of colour being thus always ready in the floral 
organs, it is not surprising that flowers have been sepa- 
rately developed in monocotyledons and dicotyledons, 
and also probably many times over in each of these 
divisions. 

In this part of his work the author exhibits his tendency 
to trust far too much to negative evidence, especially to 
that afforded by geology. He speaks of the carboniferous 
epoch as presenting a green jungle of ferns and club-moss, 
“ in which there is no trace of bee or moth or joyous 
butterfly ; while “ scarlet berry and crimson blossom, 
gorgeous bird, and painted insect were all equally absent 
from the unvaried panorama of green overhead and brown 
beneath.” As the flora preserved to us in the coal- 
measures was almost certainly that of swamps only, we 
cannot possibly tell what existed on the uplands and 
mountains of that period. The enormous differentia- 
tion of flowering plants, and the comparatively little 
change they seem to have undergone during the whole 
tertiary period would lead to the inference that they 
may have already existed in some variety dmring the car- 
boniferous epoch; while the actual discovery of a butterfly 
in the lower oolite, and of a well preserved wing of what 
appears to be a large moth in the carboniferous shales of 
Belgium,^ renders it quite possible that coloured flowers 
and gay butterflies 7 uar then in existence. The state- 
ments as to the time when the different orders of insects 
first came into being (quoted at p. 68) arc quite worthless 
when we consider how rare must be the conditions lead- 
ing to the preservation of winged insects, and they are 
.already contradicted by well-known palaeontological facts. 
Another statement that seems equally open to doubt is, 
that even in early tertiary timcb there were no orchids 
(p. 97), a statement founded on the generalisation that 
entomophilous monocotyledons are later productions than 
entomophilous dicotyledons, because the perianth of the 
former is usually less specialised. But surely in orchids 
the perianth is more highly specialised than in any exist- 
ing flowers whatever ; and if we take into account the 
I world-wide distribution of these plants, their immense 
richness in genera and species, and their wonderful com- 
plexity of structure, we must consider them as among the 
most ancient instead of the most recent of flowers. They 
are also*exccptions to the general rule of the size of the 
flower being in inverse proportion to its special adapta- 
tion to insect fertilisation ; of which the large but simple 
lilies and tulips as contrasted with the small but complex 
labiates, are quoted as examples. 

The next chapter, on the colour sense in insects, sets 
forth both the direct and the indirect evidence on this 
question; such as Sir John Lubbock’s experiments on 
bees and wasps, the mimicking insects which deceive 
other insects, the clear relation of coloured flowers to the 
visits of insects, the fact of insects often visiting hundreds 
of the same species of flower in succession, &c. This 
chapter concludes with a striking picture of the vast 
effect which has been produced on the appearance of 
external nature by insect agency, " which has turned the 

* Brtytria borinmsis, “Annalcs dc la Socidt^ Entomoiogiqii*/ 
gique," t. xviii. PI. v. (Photograph). 
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whole surface of the earth into a boundless flower- 
garden,’^ supplying insects from year to year with pollen 
or honey, and itself gaining in return a renewal of life by 
means of the baits that it offers for their allurement. 
" If,"' adds Mr. Allen, ^‘any man can seriously doubt that 
these changes are really due to a colour sense in the little 
creatures w^hich live upon the beautiful flowers ; if he can 
imagine that the plant has produced its gorgeous petals 
for no other purpose than that of suicidal wastefulness ; 
that the Mantis has grown into the perfect semblance of 
a leaf from pure wanton causeless mimicry; that th^ 
lurid red of fly-fertilised blossoms bears its likeness to the 
mangled flesh of animals by a simple freak of creative 
power ; then the whole science and philosophy of the last 
hundred years have been thrown away upon him, and he 
may return at leisure to the blind and hopeless chance of 
the eighteenth century atheists.” 

The relation of birds and mammals to fruits is next dis- 
cussed, and this is shown to be in many respects parallel to 
that of insects and flowers, only those fruits being conspicu- 
ously coloured which are edible, and the dispersal of whose 
seeds is effected by the birds or other animals which cat 
them. The whole of this subject is very well treated, 
but the evidence that fruits in general have been modified 
both in edibility and attractiveness in relation to the 
animals which feed upon them, is by no means so clear 
as in the case of flowers. With regard to small and hard- 
seeded fruits, such as our strawberries, currants, and 
raspberries, our hips and haws, our yews and cranberries, 
this is no doubt the case, since they are carried away by 
birds and vegetate after passing through their bodies. It 
is also the case with such fruits as the nutmeg, whose 
bulky seeds pass undigested through the stomachs of the 
great fruit pigeons, but whether the same rule applies to 
most of the larger fruits may be doubted except when 
they have hard, stony seed-coveringb, as in the case of 
plums and apricots, which evidently protect the seeds 
from being eaten, or, if eaten, from being digested. But 
the majority of the larger fruits are eaten by mammals, 
and it is doubtful whether their seeds can survive the 
process. Such are oranges and shaddocks, and gourds of 
various kinds, while many large bright-coloured fruits of 
the tropics do not seem to be eaten at all. Many of tliese 
are very round and smooth, and may get dispersed by 
mere rolling down hill, as occurred with the mango in 
Jamaica,^ or by being accidentally disturbed by the feet 
of animals. It is to be observed, too, that the fi^iits of 
trees arc usually so abundant that, if eatable, there is no 
danger of their not being eaten even if un coloured, as in 
the case of our acorns, beech-nuts, and chestnuts. An 
immense number of the tropical fruits eaten by monkeys 
and parrots are not coloured, and the half-developed seeds 
are often alone eaten ; while in others, as the jack-fruit, 
bread-fruit, and durian, the large seeds are as eatable as 
the pulpy mass, and the edible nature of the fruit must be 
injurious rather than otherwise as leading to the destruc- 
tion of seeds. This need be no difficulty when we con- 
sider that with forest trees, which live for several centuries, 
there is only vacant space for young trees at long intervals, 
and thus no rigid selection of seeds takes place tending to 
secure them from being destroyed as food for animals. 

« Sec Sir Joseph Hooker'^, lecture at the Rovftl Institution on “The Dis- 
tribution of the North American Flora.’* 


On account of the fondness of most birds and other 
animals for the very same fruits which we like best, Mr. 
Allen maintains the general community of taste in all 
animals. I ha\i';, however, usually found monkeys eating 
fruits which were very disagreeable to me, and the theory 
is hardly consistent with the fact that many nauseous 
fruits are bright-coloured. Thus the CitruUus colocynthus 
of Palestine has a beautiful fruit of the size and colour of 
an orange, but, according to Canon Tristram, nauseous 
beyond description to the taste,” — while the Solanum 
generally called the “ Dead Sea apple,” is almost 
equally disagreeable, but is of a brilliant red colour. Now 
if these fruits are eaten by any animals their taste must 
be very different from ours, while if they are not, these 
fruits have become strikingly attractive from other causes 
than to induce animals to cat and disperse them. This 
latter view is supported by another fruit, also found in 
Palestine, the Calotropis proceray which is as large as an 
apple and bright yellow, but is full of thin flat seeds winged 
with exquisitely fine silky filaments. Here, then, the 
seeds having special powers of dispersal by the wind do 
not need the aid of animals, yet the fruit is most attrac- 
tively coloured. This is one of the Apocynaceae, which 
are usually poisonous, and I have observed brilliantly 
coloured fruits of the same order in the tropics, but some 
of these are knowm to be eatable. Taking into considera - 
tion all the facts, it seems probable that attractive fruits 
are more abundant among the smaller trees and shrubs 
of temperate lands than in the forests of the tropics, and 
that their colours are largely due to those adventitious 
causes which our author has himself so well elucidated. 
When their distribution has been aided by birds their 
colours, their edibility, and the non-digestibility of their 
seeds would all be increased by natural selection. The 
dry fruits of herbaceous plants, in which the struggle for 
existence is probably more severe, have no doubt often 
been prevented from acquiring bright colours by natural 
selection in order to protect their seeds, just as so many 
insects and birds have acquired brewn or green protec- 
tive tints. 

A curious point in relation to this question, and one 
that has not been noticed by our author, is the very dif- 
ferent characteristic colours of fruits and flowers. I have 
tabulated the colours of these, under four heads, taken 
from two books of manageable size — Hooker's British 
Flora” and Mongredien’s ‘'Trees and Shrubs for English 
Plantations.’' The colours of the two classes I find to 
be as follows, dividing the purples between the red and 
blue to the best of my judgment, and taking black among 
fruits as corresponding to blue in flowers. 


Flower*. 

White. 

Yellow. 

Red. 

Blue. 

British Flora ... 

... 292 . 

.. 228 .. 

. 168 . 

.. 123 

Trees and Shrubs 

... 160 . 

•• 73 •• 

62 . 

•• 37 



— 



Totals ... . 

... 452 • 

.. 30* •• 

. 230 

.. 160 

Fruits. 

British Flora ... ’ 

2 . 

3 •. 

33 . 

24 

Trees and Shrubs 

5 • 

II .. 

. 35 • 

21 


«... 



«... 

Totals ... . 

7 • 

14 .. 

00 

• 45 


Here we sec that white and yellow which immensely pre- 
ponderate in flowers are very scarce among fruits, among 
which red and blue (or black) predominate, the two 
colours which are far less common in flowers. We must 
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V loolicliide, either that there is not a community of taste in 
colour between insects and birds, or, that what may be 
termed the normal colours of both have been more or 
less intensified and utilised by natural selection in order 
to attract insects and birds respectively. 

The next chapter, on the colour-sense in vertebrates, 
clearly establishes the fact of the possession of this sense 
by all vertebrate animals, but more especially by birds 
and reptiles. The evidence of such a sense in mam- 
malia generally is very scanty, though it undoubtedly 
exists in monkeys ; while there are good reasons for be- 
lieving that it is more acute in birds than even in our- 
selves. Birds on the whole need to perceive colour more 
than any other animals, both because the insects and 
fruits and buds on which so many of them feed are small 
variously-coloured objects, and because from their habits 
they require to see and recognise these objects from a 
considerable distance. It is therefore a remarkable con- 
firmation of the modern theory — that the cones of the re- 
tina are colour organs while the rods are only light 
organs, that in birds the cones are three times as numerous 
as the rods, while in mammals they are less numerous. 
Nocturnal birds, such as owls, however, have very few 
cones, while nocturnal mammals have none. The macula 
lutea^ a central yellow spot consisting largely of cones, is 
found in man and monkeys only, while it exists in all 
* <liurnal birds, and these in addition have their cones fur- 
nished with variously- coloured globules, which are sup- 
posed to give a still more perfect perception of colour. 
The eye of the chameleon is as perfect as that of a bird, 
and this accords with its capacity of colour change, and 
the extreme accuracy with which it detects and captures 
insects. Mammals, on the other hand, even the insec- 
tivorous and frugivorous kinds, have very little occasion 
(or a refined colour sense, since the great mass of creeping 
insects are of obscure colours, while the squirrels and 
allies feed on brown nuts rather than on coloured fruits. 
Tlie evidence seems to show, therefore, that a tolerably 
perfect colour-sense has only been attained, among mam- 
malia, in the monkeys and man, while even in these it is 
probably very inferior to that of birds. It seems probable, 
therefore, that the prevalence of colour-blindness is really 
an indication of the colour sense in man having been a 
ccjmparatively recent development, instead of being, as 
^ 1 r. Allen thinks, a disease of civilisation. An acute colour 
s'inse is certainly not of the first importance to savages; and 
though our author has adduced valuable evidence that 
most savages distinguish colours just as well as we do, it 
is very important to ascertain whether colour-blindness 
exists among uncivilised peoples to a greater or a less ex- 
tent than among Europeans. 

The next chapter, on the direct action of the colour 
sense upon the animal integuments, deals with the theory 
of sexual selection as advanced by Mr Darwin, and 
endeavours to support it by a variety of general considera- 
tions. Many of these arguments are very w'eak, and are 
often founded on insufficient or erroneous facts, some of 
which I shall endeavour to point out. The great aim of 
this chapter is to prove that the colours of animals are 
intimately associated with the colours of the objects they 
feed upon. Butterflies and moths being the most beauti- 
fully coloured of all insects and feeding on flowers, is 
held to be the first great fact in support of this view ; and 


this is backed up by the remark that ‘‘the colours of 
caterpillars are mostly protective, being due to natural 
selection alone, while those of butterflies are mostly 
attractive, being largely due to sexual selection.” To 
this we must altogether demur, as slurring over what is 
really a stupendous difficulty in the way of the theory. 
So far from the colours of caterpillars being ‘‘mostly 
protective” every entomologist knows that a large num- 
ber of caterpillars in every part of the world are con- 
spicuously coloured, and what is more to the point that 
their colours are as brilliant and varied as those of butter- 
flies themselves, if we take into account the nature of 
their integument, the small amount of surface, and the 
uniform cylindrical form of their bodies. The caterpillar 
of Papilio dissimilis^ for instance, on a bluish green 
ground has a series of broad irregular longitudinal bands 
of the richest orange yellow, and between these there are 
a number of round red spots ; while those of many of the 
Eupkeas are adorned with exquisite pink and yellow 
markings, and with a number of long fleshy processes of 
equally brilliant colours. Owing to caterpillars being so 
difficult to preserve, and being rarely collected and 
figured in their native countries, comparatively few of 
them are known, but it is certain that they often exhibit 
the most brilliant hues and the most exquisite patterns ; 
and as they may be said to feed invariably on green 
leaves, while sexual selection cannot affect them, the 
natural inference is that the same general laws which 
produce colour in them are quite sufficient for the pro- 
duction of even more varied hues in the perfect insects, 
whose expanded w’ing surfaces, ever varying in size, form, 
and neuration, offer a field so much better fitted for its 
development. 

In beetles the appearance of colour is also attempted to 
be correlated with their flower-haunting habits by means 
of equally doubtful facts. The magnificent Buprestidre 
and Longicorns are, as far as my experience goes, almost 
wholly wood-feeders, frequenting the bark of dead trees, 
and very rarely found on flowers; the Cleridae and 
Silphidae feeding on dead animal matter, are often bril- 
liantly coloured ; and generally in beetles, the absence of 
colour may be traced to the need of concealment and 
protection, while whenever a special mode of protection 
exists, whether by nauseous secretions, hard integuments, 
rapid flight, or facilities for concealment, then colour 
appears in infinitely various phases ; and this law gener- 
ally prevails throughout the whole insect-world. In his 
argument in favour of bright hues being attractive to the 
opposite* sexes of insects, Mr. Allen seems always to 
forget that it is the male that is attracted to the female, and 
not vice versdy and when he says (p. 158) that he “ can- 
not see why Mr. Wallace, who allows the attractive nature 
of colouring in flowers, should deny its attractive nature 
in the question of sex,” I reply, that in flowers colour 
enables the insect to recognise the species, but no one 
has ever asserted that insects improve and alter the 
colour of flowers by their preference for certain varieties 
of colour irrespective of the honey or pollen produced • 
and in like manner I maintain that the colour of an insect 
is a guide to easy recognition by its mate, but that there 
is not one single particle of evidence to show that minute 
differences in the colour of the same species are observed 
by insects, still less that such differences are so Important 
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to them as to lead to the rejection of a healthy and well- 
organised mate ; yet unless this is the case, the whole 
theory of sexual selection falls to the ground. 

Again, the general connection between coloured flowers 
and coloured insects is by no means so general and 
constant as Mr. Allen supposes. Perhaps the richest 
displays of gay flowers in the world are to be found in 
temperate Australia, in South Africa, and in the South 
European Alps, yet in all these countries the butterflies 
are very inferior to those of tropical forests, where flowers 
are comparatively rare. In the forests of Para, for 
instance, gay flowers arc very scarce, as noticed by Mr. 
Bates as well as by myself, yet the butterflies are endless 
in their variety of lovely hues. Of course there are bright 
flowers in the tropics, and as travellers notice these when- 
ever they sec them and also notice the handsome butter- 
flies, it is easy to infer, as is here done, that the two 
invariably go together. We may also remark that the 
sexual allurement of a peculiar odour given out by special 

р. itches of scales on butterflies’ wings has been disco- 
vered by Fritz Muller in the g(^ncx 2 i Mecha^tiits, Dircenna^ 
and Thecla^ all very brilliantly coloured groups, a clear 
indication that colour is not a sexual allurement, or we 
should find it most developed, not in conjunction w'ith, 
but in the absence of, the attraction of odour. 

We must now pass on to the vertebrates, and we here 
find very good evidence adduced of the existence of a 
colour-sense in fishes, reptiles, and birds, as we should 
expect from the known structure of their eyes j while in 
the case of mammals it is far less decisive. The attempt 
to associate the brilliant colours of these animals with 
their food and surroundings, acting through sexual selec- 
tion, is, how^ever, what we have now to consider ; and 
though many alleged facts are adduced in support of 
several of them are as doubtful and inconclusive as in the 

с. ise of insects. We shall confine our attention to the 
birds, which are the stronghold of the theory, and are so 
much more completely known than the less highly- 
organised fishes and reptiles, Mr. Allen claims the 
parrots as fruit-eaters, but they are really seed-eaters, 
their bills being specially formed to crack the shells and 
extract and grind up the kernels of nuts and other fruits. 
I'hey do not therefore aid in the disposal of seeds, as they 
feed on brown nuts or unripe green fruits from which 
they extract the seeds, much more frequently than on 
coloured ripe fruits. The general green colour of parrots 
is undoubtedly protective, and this green colour is lost, 
cind vivid tints appear just in proportion as, owing to 
various conditions, the need of concealment diminishes. 
This is especially the case in countries where mammals 
.tre few and a low type of organisation prevails, as in the 
Australian region, in Madagascar, and in South America j 
while in Africa and Asia, where a higher type of organisa- 
tion prevails, the colours of parrots are more sober and 
protective. A little further on we find the Australian 
iitmey-suckers noted for their magnificent coloration ; the 
l<ict being that they are decidedly a dull-coloured group, 
hardly superior to our thrushes, and not equal to our 
Uiiches. Yet they are as universally flower-feeders as the 
humming-birds themselves; and the total absence of 
hrilliant colour from these birds, which are the cliarac- 
luvistic family of Australia, and have been developed in 
correlation with the brilliant Australian flora, absolutely 


negatives the idea of colour in birds being dependent on 
the amount of colour in the food and surroundings of cer- 
tain groups. Again, the ground-feeding pheasant family 
are passed over as containing only one brilliant bird, the 
peacock, whereas it abounds in species of the most 
gorgeous colcfur. Such are the Impeyan pheasant of the 
Himalayas, whose metallic plumage is that of a gigantic 
sun-bird ; the golden pheasant, the silver pheasant, and 
Reeves* pheasant of China, all unsurpassed for gay and 
conspicuous colouring ; the glorious crimson and w^hite- 
spotted tragopans, the elegant peacock-pheasants, and 
the intensely brilliant fire-backed pheasants of the Malay 
countries— together composing a group of birds whose 
colours are unsurpassed for beauty and splendour, and 
thus are directly opposed to the general gloom and absence 
of colour in their habitual surroundings. 

In treating of mammals we find an equal want of 
discrimination in estimating comparative colour and 
conspicuousness. The tigers, the zebras, the beautifully 
marked antelopes, and the spotted deer and giraffes, 
which are really among the most brightly-coloured of all 
mammal*^, are passed over as less beautifully coloured 
than the squirrels and monkeys, in order to support the 
theory that arboreal mammals feeding on fruits should be 
(though unfortunately for the theory they are not) the 
most brightly coloured. Monkeys, as a rule, are very 
dingy brown or black, about one or two per cent, of the 
species having patches of bright colour on the bare skin 
of various parts of their bodies, while the nut-eating 
squirrels as a whole are certainly not superior to the 
grazing antelopes. In the summary of facts given at 
pages 184 and 185 there arc many errors. Scissirostrnm 
Pagei does not belong to a family generally dull,” while 
it is itself decidedly dull-coloured ; the pretty cigana” is 
a very plain coloured bird ; Santarem, of which it is said 
the pastures are destitute of flowers, and also of animal 
life, with the exception of a few small plain-coloured birds,” 
is one of the richest localities for flowering shrubs in South 
America, and one of the few places where I remember 
the conspicuously coloured fruits on many of these shrubs, 
while the butterflies in the adjacent forests are gorgeous 
in the extreme ; and lastly, the “ gay-coloured squirrel,” 
for which I myself am made responsible, is one of the 
dullest of the group, pretty indeed as are all squirrels, 
owing to its brown and yellowish ringed tail, but in no 
sense whatever gay,” while I certainly say not a word 
about its feeding on ^^bright-coloured fruits.” 

Such mistakes as these pervade this portion of the 
work, and are made the foundation for repeated argu- 
ment and illustration ; and they serve to show how im- 
possible it is even for the most earnest and enthusiastic 
student to make a few months’ labour suffice for a correct 
appreciation of the bearing of the overwhelming mass of 
facts presented by the countless species of the animal and 
vegetable world. I have marked a number of other pas- 
sages to which I altogether demur, but many of them 
involve arguments which would extend far beyond the 
limits of an article. For the same reason I can only 
briefly refer to the concluding chapters on the Colour 
Sense in Man,” in which the theory of Mr* Gladstone 
and the German philologists is disproved in a manner 
which is absolutely conclusive. 

In the summary and recapitulation wc find all the facts 
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lund arguments we have referred to marshalled in an im- 
p6sing array, and finally summed np in the following 
condensed formula 

** Insects produce flowers. Flowers produce the colour- 
sense in insects. The colour-sense produces a taste for 
colour. The taste for colour produces l^tterflies and 
brilliant beetles. Birds and mammals produce fruits. 
Fruits produce a taste for colour in birds and mammals. 
The taste for colour produces the external hues of hum- 
ming-birds, parrots, and monkeys. Man’s frugivorous 
ancestry produces in him a similar taste ; and that taste 
produces the final result of human chromatic arts.” 

Although I totally differ from Mr. Allen’s conclusions 
as to the production of the varied colours of the animal 
world, I must express the extreme pleasure with which I 
have read his book, which I most cordially recommend to 
all who love colour, and can enjoy a thoroughly well- 
written volume on a most interesting but difficult subject. 

Alfred R. Wallace 


GEODESY 

Die geoddtischen Ilaiiptpunkte und ihre Coordinaten. 
Von G. Zachariae. (Berlin: Oppenheim, 1878.) 

T he science of geodesy, though far from a popular 
one, exercises something like a fascination over its 
own devotees. It is not a standstill science ; how to 
devise instruments — theodolites, altazimuths — which shall 
excel their predecessors ; how to use these instruments 
so as to eliminate the sources of possible error they indi- 
vidually present ; how, having got the observations, to 
eliminate in the use of them, their own errors as far as 
possible ; ^nd finally, how, after obtaining final results, 
to express the degree of reliance to be placed on them : 
these are all ever-fresh questions, capable, many of them^ 
of engaging — as one may, for instance, see in the works 
of the late Prof. Hansen — considerable mathematical 
ability. The work before us is of Danish origin, and it 
IS clear that the Danish meridian arc and the geodetic 
operations connected therewith have been executed in a 
thoroughly scientific manner. To tho'^e who are emplo>ecl 
in geodetic operations, this treatise will be most welcome. 
In an introductory chapter we have the definitions of the 
mathematical surface of the earth, expressions for the 
radius of curvature and various lines connected with the 
spheroid, and remarks on the deviation of the actual 
surface from that of a true spheroid. The first section 
treats of the method of laying out a triangulation, of the 
.measurement of angles, and of the measurement of base 
lines, together with the calculation of the probable errors 
of results. The second section deals with the calculation 
of triangles : after giving Legendre’ s theorem, the writer 
shows how spheroidal triangles may be computed as 
spherical, and gives the expressions for the differences 
between the angles of a spherical triangle and a spher- 
oidal triangle having sides of the same length, with any 
position in azimuth. Then the method of calculating a 
triangulation by least squares is entered into. The third 
section deals with the subsequent expression of the 
results in the form of co-ordinates — of the method of 
^calculating differences of latitude and longitude. Through- 
!e«t the work, in all formulae which are approximative, 
nature or order of the terms omitted is expressed by a 
neat notation which is very useful. The fourth section 


i is devoted to the measurement of heights, and levelling 
operations and calculations ; the subject is gone into 
thoroughly, including the investigation of the coefficient 
of terrestrial refraction and the errors which may accumu- 
late from various sources. The last part of the section is 
devoted to the consideration of the Schlussfehler,” or 
error of close ” in levelling. This error may arise from 
mountain attraction, or may exist even without it. We 
know that at the surface of the spheroidal earth the equi- 
potential surfaces— take any two of them a few hundreds 
or thousands of feet apart— are not parallel, but the dis- 
tance between them at any point is inversely proportional 
to gravity there. If P^Qho. two points on the higher of 
two equipotential surfaces, /, their projections on the 
lower, then levelling from p to j2, if we in imagination take 
the path, / P, P Q, we have p Pas the height of Q above p; 
then continuing the levelling from Q by the path Qq^ qp^ 
to /, it is clear there will be an error in the close of the 
levelling of the amount Qq - Pp, Practically, of course, 
this is very small. An error of close of levelling may 
occur in working over a mountain ; the attraction of the 
mountain deflects the vertical, and too small a height is 
the result ; of course if the hill is symmetrically shaped, 
the same amount of error is involved on both sides, and 
there would be no discrepancy in results obtained by 
levelling over and round or through the hill. But gene- 
rally the error on the two sides is not the same. In the 
work before us the case is supposed of levelling being 
carried over a mountain-chain of uniform triangular sec- 
tion. In the triangular section A B C, C being the ridge 
and A B the base, suppose levelling to be started from A 
the foot of one slope, along a level 'surface through the 
mountain, or, which is the same, along a level surface 
round it, to /?, a point on the same level-surface as A ; 
then up the slope from B loC, then down the other sjope 
from C to the starting-point A, Then the error of close, 
or the “ Schlussfchler,” is a certain multiple of the integral 
of the difference between the horizontal c(piponent of the 
attraction of the hill at any point as P on the slope and 
the horizontal component of the attraction at /, which is 
the projection of P on the level surface i 9, multiplied 
by the element of horizontal distance, and taken from A 
to B. So that if we do not misunderstand the writer, the 
numerical examples of Schlussfehler,” given at p. 290, 
are vciy much too large. In fact the before-mentioned 
multiple of the difference of potential at A and By when 
added to the right-hand member of the equation (3) on 
the page referred to, very nearly cancels that term. 

The fifth and last section of the work treats of the in- 
fluence of small alterations of the spheroid of reference 
on the reduced triangulation, and of the determination of 
the elements of that particular spheroid which is most in 
accord with the results of the triangulation under consi- 
deration. The formula: throughout the work are very 
neatly developed and the typography is admirable. 

A. R. C. 


OUR BOOK SHELF 

A History of the Birds of Ceylon, By Capt. W. Vincent 
Legge, R.A. Parti. Imp. 4to. Pp. i-345* (London: 
Published by the Author, 1878.) 

Thf many interesting papers on Ceylonese birds pub- 
lished during the last few years by Capt. Legge in the 
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This and in the Indian journal Stray Feathers^ will 
have prepared his readers for an excellent account of the 
habits of the birds of that island. The avifauna of Ceylon 
did not attract the attention of the naturalist to any great 
extent after the year 1854, when Mr. E. L. Layard pub- 
lished his valuable notes in the Annals of Natural History y 
and brought to light a number of new and interesting 
forms, until in 1872 Mr, E. W. H. Holdsworth presented 
to the Zoological Society an excellent memoir, embodying 
not only all that was known on the subject, but adding 
greatly to our knowledge from the results of his five years’ 
residence in the island. Ornithologists, however, could 
hardly have expected from the published accounts that so 
much would remain for Capt. Lcgge to do in a field often 
supposed to be tolerably well exhausted by the labours of 
the two naturalists mentioned above, and it is impossible 
to speak in too high terms of the volume which our author 
has now presented to the public, and which, in our opinion, 
is one of the best ornithological works ever yet produced. 
Not only docs Capt. Legge excel in his descriptions of 
the habits of the Ceylonese birds, which he has himself 
studied in the jungle during his seven years residence in 
Ceylon, devoting his whole leisure time to the pursuit of 
ornithology, but on the return of his regiment to England 
he at once sets to work to complete the scientific history 
of the birds with whose life-history he is already so well 
acquainted. The result of the patient labour which he has 
devoted to both branches of the subject is apparent on 
every page, and from the peculiar relations of the avi- 
fauna of Ceylon this task has been by no means an easy 
one. Possessing only a limited number of peculiar forms, 
the birds of Ceylon indicate affinities on the one hand 
to those of Southern India, and on the other to those of 
the Malayan Peninsula, while in the higher ranges a de- 
cided Himalayan clement crops up. Sometimes the 
differences between the forms of birds inhabiting these 
regions and Ceylon are found to be of specific import- 
ance, but more often the variation docs not extend beyond 
the recognition of a climatic race or sub-species. Not 
one of these difficult questions is shirked by the author, 
who diligently compares the subject of every article with 
the allied forms of surrounding countries, so that many 
of his descriptions amount to monographic revisions of 
genera and species of the highest importance to the 
student of Indian ornithology. 

Commenced originally with the idea of providing a 
handbook to the birds of Ceylon, for the use of the 
numerous planters and civil servants interested in the 
study of birds (and Capt. Legge’s work shows that these are 
already a goodly company), this production not only fulfils 
the author’s original purpose, but forms a most valuable 
addition to the series of similar works, such as Puller’s 
“Birds of New Zealand,” Dressers “Birds of Europe,” 
&c. We regret to see that the great length of the articles, 
which the conscientious researches of the author have 
obliged him to write, has already forced him to give to 
the one part now published no less than 340 pages, which 
was as much as the entire book was expected to qccupy. 
Involving as this docs a serious pecuniary loss, we feel 
bound to call attention to the fact, as evidencing the self- 
sacrificing enthusiasm with which Capt. Legge regards 
his subject, and when we state that the coloured plates, 
which give illustrations of every peculiar Ceylonese species, 
are in Mr. Keuleman’s very best style, we can add nothing 
more to recommend the work to the attention of the 
scientific public. R. Bowdler Sharpe 

Sur la Structure et les Modes de F'econdation des Fleurs, 
Par L. Errera et G, Gevaert. 1® partie. (Bruxelles, 
Mayolcz, 1879.) 

If the value of a work is to be judged by the extent of the 
original research to which it has given birth, then surely 
few have been published possessing so high a value as 
those of Mr. Darwin. The little volume before us is a 


direct outcome of attention directed by Darwdn’s writings 
to the subject of the fertilisation of flowers. Without 
pretending to any novel discovery, it gives a clear and 
succinct rSsumS of our present state of knowledge of the 
subject, the writers themselves confirming Darwin's ob- 
servations on some important points. Appended is an 
interesting mo|phological study and comparison of two 
species of PentstemoHy P, hartwegi and gentianoideSy of 
which the authors consider the latter to be a derivative 
from the former. They regard the natural order 
Scropliulariacem as being the offspring of certain forms 
belonging to the Solanaceae. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts. No 
notice is taken of anonymous communications, 

[The Editor urgently revests correspondents to keep their letters as 
short as possible, Ihe pressure on his space is so great that it 
is impossible otherwise to ensure ihe appearafice even of com* 
munications containing interesting and novel facts,] 

Deltaic Growth 

There can be no doubt that there are conditions very favour- 
able to the rapid deposition of sediment brought down by the 
Irrawaddy, Sittang, and Salween rivers, in the Gulf of Marta- 
ban — as a reference to the map will show — but the amount can 
hardly be as great as that afforded by the following results, 
which, I anticipate, may be of some interest to your readers. 

While proceeding northwards towards Rangoon from Penang, 
in tlic s.s. Fitzpatrick, Commander Humphries, I observed, 
••hortly after we entered, discoloured or muddy water in the open 
sea, lat. 15'' 15’ N. ; the soundings taken were only from fifteen 
to .sixteen fathoms in places where the Admiralty charts showed 
from thirty-two to thirty-four fathoms, just double, or a difference 
of joo feet. 

The chart was based on surveys originally made by Captains 
Ross and Crawford, probably thirty yearft back, and lately i'-sued 
in an amended form, .supposed to have been “corrected to 
date.” 1 ’at. Doyle 

J 01 dan’s Hotel, Rangoon, February 27 


Atmospheric Pressure 

Dans Ic No. de la Nature de 6 courant, p. 420, apropos 
d’uiie ap]jrtciation dcs ob^crvations metcorologiqucs de V Hydro - 
graphic Of ice a I’ola, on lit le suivant : — 

** The amount of this third maximum is very small, and the 
evidence yet adduced is not sufficient to determine whether it is 
a real increase of atmospheric pressure or merely an apparent 
increase due to undetected instrumental errors.” 

Nous avons remarque ce maximum secondairedu barometre dans 
une recherche sur les variations diurnes de la pression k Lisbonne, 
avant de savoir qui M. Ricatscheff avail fait une mt^oirc sur ce 
.sujet, et nous pouvons affiriner que le dit maximum n’est du k 
dcs erreurs de I’instrument : — ^ ^ ^ 

La recherche que nous avons fait a ete dans une serie de 1 2 
annees d’observations horaires, deduites du barographe (systeme 
photograiihique) et nous avons constate le suivant : 

1. Pas une seule des 12 courbes de la pression atmospherique, 
correspondantes aux 12 mois de decembre ou aux I2 mois de 
janvier, a laissc d’exhiber le dit maximum secondairc eiitre les 
13 et 15 licurcs. 

2. Les valeurs dcs erreurs probables des pressions moycnnC"* 

dans les heures (13, 14, 15) sont encore inft:Tieures aux erreurs 
probables des autres heures du jour. ^ . 

3. En groupant les pressions horaires des jours sereins et 
calmes des mois de janvier et de decembre, pendant toule la 
serie de I 2 annees, le maximum en question est ressorti mus 
regulicr et beaucoup plus developpe que dans les courbes des 
pressions moyennes de les mSmes mois. II me 

demontre I’existcnce de ce maximu u secondaire, tres difncile a 
expliquer, et que rendra plus obscure I’cxplication * 1 ® double 
oscillation diurne du baromitre. JoAO CAPELLO 

Observatorio do Infante D. Luiz, Lisbonne, 14 
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On the Pupation ol the Nymphalidas 

\ In Nature, vol. xvi. p, 502, I called attention to some ob- 
liervations and experiments of mine on the pupation of several 
^ecies of Nymphalida and Pierida^ the results of which were ; 
ft) That, in the species referred to, a connection (larvo-pupal 
Ugrament) exists between the larva* skin and the chrysalis which 
is the sole support of the suspensus chrysalis during the final 
process of pupation, namely, during the extraction of its tail 
from the larval skin and fastening me anal hooks in the sup- 
porting silk ; (2) That this lip^ament is not confined to the 
Suspend^ but exists also in species of the \Succincti where it has 
not the same function to perform \ and (3) That nevertheless, in 
these latter cases, when other support is withdrawn by cutting 
the girdle before pupation, this ligament is capable, in the ma- 
jority of cases, of fulfilling the same office ns it does in the 
Smpensi, 

These views have recently received important confirmation and 
extension at the hands of Mr. W, H. Edwards, of West Vir- 
ginia. I refer in the first place to a paper of his in the Canadian 
JEntomologist for December, 1878, which is reprinted in the 
Entomological Monthly Magazine for the present month. Here 
Mr. Edwards describes the ligament as found by him in Grapta 
interrogationis and Danais archippus. In the latter it is black. 
Of the former Mr. Edwards writes : ** When I lifted the flap of 
skin entirely clear of the struggling segments, and cut it off a 
little below the tail, the bendings and contortions were not inter- 
rupted by my interference, nor was the effort to reach the silk in 
the least abated. Held firm by the stretched ligament, which 
W’as in plain view, the body rose, and the tail, \\ hich had got 
t\ell outside the padded skin and was, before complete extrica- 
tion, bent backward, now bent forward, and by the upward 
swing, was brought exactly to the silk. Several limes as I was 
lifting, the skin and chrysalis together were dislodged, and fell 
into my hand. Then by drawing the skin back the ligament was 
exposed, and it was distinctly fcen that it w'as attached to the 
chrysalis by the pointed ends of the ridges before mentioned 
and that there was no other connection betw^eeii skin and chrysa- 
lis,” As regards the '^econdand third points mentioned above, 
Mr, Edw'ards writes to me as follows; — “I experimented on 
Papilio ajax and P. asteriasy abo follow ing your illustration with 
Picris, and was successful in discovering the membrane in both 
species. Ajax has the terminal part of the chrysalis remarkably 
short, but although I cut the band and let the larva hang, the 
chrysalis generally succeeded in reaching the button of silk. So 
with AstcriaSf in which the terminal joint is longer. 1 have no 
doubt all the Papilionidae possess this membrane, and probably 
the Satyridae.” 

We have now the existence of the ligament demonstrated in 
three species of Suspensi, viz., V. urticcCy G, interrogationis y and 
D. archippus ; and in three or four Succinct iy namely, Puris 
hrassiccPy Papilio ajaXy and P. aster iaSy and probably also in A, 
t ardamincs ; all of w hich latter also pupate more or less success- 
fully when artificially converted into suspensi by cutting the 
loop. To the case of A. cardaminesy which, when ])upating as 
an artificial suspensus, does not remove the tail of the chrysalis 
from the pocket of the old larva skin, there is a parallel in 
Pyrarga egeriay and perhaps also in Epinepkele janira, in regard 
to the former of which Mr. Newman states (‘*l]riti‘>li butter- 
flies,” p. 85); — **The skin of the caterpillar always remains 
attached to the anal extremity [of the chrysalis], even after the 
butterfly has escaped.” In reference to Janira he writes {op, 
<*//., p. 92) : — “ Three of my specimens changed to chrysali(i«,” 
&c. ; “in two instances the .•■kin of the caterpillar remained, 
enveloping the anal extremity, so that the chrysalis could not be 
Suspended ; in the third it hung for a time from a blade of grass, 
the skin still enveloping the anal extremity, but attached by its 
anal hooks to silken threads on the grass. ” 

Mr, Edwards promises further researches during the coming 
season, for which he has favourable opportunities in his locality, 
and I think we may confidently look for interesting and perhaps 
important results. The question of rank in the diurnal lepid- 
optera is one that has been much contested (see Wallace's essay 
on “The Malayan Papilionidae,*’ &c., “Contributions to the 
Theory of Natural Selection,” p. I 33 )» will probably be de- 
cided differently, according to the standard of perfection set up ; 
but the question of dervvaiion is probably more capable of definite 
solution, and on this point the suspensory ligament seems well 
calculate to afford important guidance. In the meantime more 
Extensive observations and experiments are wanted, and will no 


doubt be afforded by those interested in the subject when their 
attention has been once directed to the matter. 

Milford, Letterkenny, March 26 J. A. Osborne 

Tides at Chepstow 

I AM unable to find any certain record of “ exceptionally high 
tides ” at Chepstow. They must be of rarer occurrence than is 
commonly supposed. A very high one is mentioned as having 
flooded the lowest parts of the town January 29, 1846 ; and a 
very low neap tide is noted in a wharfinger's books, on March 
19, 1876. Measurements of these cannot be obtained ; but the 
highest known rise of the tide at Chepstow since the erection of 
the iron passenger bridge in i8i6, has not exceeded fifty feet ; 
and probably has never attained such an elevation even with the 
conjunction of much fresh water inland, and a stiff S.S.W. 
breeze. 

Fair proof of the accuracy of this statement is afforded in 
the elevation of the railway bridge that spans the Wye about 
two miles and a half from its mouth. By the requirements of 
the Admiralty, a clear headway of fifty feet had to be left above 
the highest known tide. Besides attention to these require- 
ments, the contractors had to provide approaches to the roadway 
of the bridge, involving, on the Glouce.stcr.shire side, a long and 
deep cutting through limestone rock, and on the Monmouthshire 
side a lofty embankment. A very large outlay of money 
depended on the determination of the “highest known tide,” for 
it regulated the point of suspension for the bridge, and the level 
of the approaches. Yet, as may be seen in the official report 
appended to these notes, forty-four feet only were allowed for 
the “rise of the tide.” The readers of Nature may refer for 
a drawing of the bridge, plans, and a detailed report, to the 
Illustrated London News of July 24, 1852, to satisfy themselves. 

Through the kindness of Mr, Henry Gillain, and of Messrs, 
Miller, the lessees of the salmon fisheries in the Severn and in 
the Wye, T have received meaniremcnts of this day's tidal range 
in botli rivers, taken personally by those gentlemen. Amongst 
well-known points I cite the height at I'ortskewitt landing stage, 
New I^sage, on the Severn, 39 feet 3 inches ; at Chepstow 
railway bridge, 39 feet ; at Chepstow Passenger bridge, about a 
quarter of a mile higher up the river, 35 feet. 

In the geographical part of Knight's Cyclopredia, article 
** Chepstow,” the rise of water at Chepstow Bridge at high tide is 
given as “fifty feet, being the greatest tidal rise in Europe.” 

The highest reliable measurements that I have met with for 
the tidal rise in the Severn arc 47 feet 6 inches, marked on the 
Portskewitt landing-stage. 

For accidental phenomena affecting the tidal levels, I refer to 
the follow'ing extract from the Bristol Tide Book ; — 

By a careful comparison of the differences of the predicted and 
observed heights of tide at Bristol wdth the contemporaneous 
heights of the barometer, Mr. Bunt found that a depression of 
one inch in the mercurial column is accompanied by an elevation 
of fourteen inches, nearly, in the height of the tide. Hence, by 
observing the state of tlic barometer a few hours before high 
water, we obtain the following correction of the height predicted 
ill the tide table : — 

Inches. 

28 6 X 

29 o 

29 4 ) 

298 f 

30 o I 
30 4 I 
308 1 

Our highest tides for 1879 are marked in the table as occurring 
Monday, March 10, and Tuesday, April 8. John Yeats 

Chepstow', March 24 

P.S. — Through the kindness of the four brothers Miller, I am 
this morning in possession of measurements of yesterday's tide 
in the Severn and Wye, taken, by the request of the firm, at 
distant stations. I .nclose one, at Tintern Abbey, taken by 
Wm. Bowen, a regular correspondent of the Meteorological De- 
partment 

March 25 

Tintern Addey, near ChefstenVy March 24 
Mr. Alexander Miller 

Dear Sir, — A s requested, I have taken the height of the flow 
of tide this morning and find it 15 feet i inch above present level 


When the barometer, 
stands at 


Add to the 
predicted height 

Deduct from the 
predicted height 


Inches. 
{ 20 
14 
8 

3 

o 

6 

11 
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of riyer» which is about 2 feet o inches above summer low-water 
level. 

Yours truly, 

William Bowen 

The pier master (W. Mants) at Clevedon, near Weston-super- 
Mare, reports that he limed the rise of the tide there on March 10 
from two hours flood, and found that it flowed thirty feet per- 
pendicular in two hours and forty-five minutes. On March 24 
the tide rose thirty -eight feet at the Clevedon Pier Head. 

J. Y. 


Ice Pearls 

A PHENOMENON of singular beauty presented itself on the 
morning of March 24. A patch of meadow land, several acres 
in extent, had been inundated so far as to leave, pretty regularly 
di>tributed throughout, stalks of last year’s grass projecting several 
inches above the surface of the pond. During the preceding night 
the temperature had been below freezing-point, but the wind which 
rippled its surface prevented the pool from freezing, while it 
alternately raised and depressed the stalks of grass. The water 
thus collected by the bending and rising grass -heads formed into 
large shining beads of ice which lay at the point of junction of 
the stalk and the pool. The effect was as if each projecting 
stalk had unfolded a white flower floating on the water, and 
when a gleam of sunshine smote the surface of the pool, the 
effect was resplendent. J. Shaw 

Tynron, Dumfriesshire 


• Unscientific Art 

Mr. CoppockS explanation (Nature, vol. xix. p. 484) has 
occurred also to me ; but may I be allowed to remind him that 
in consequence of the internal constraction of the mariue baro- 
meter (the pipette and the contraction in the lube), when it is 
sloped the mercury rises and falls very slowly. As it naturally 
rises and falls at a decreasing rate, if the barometer be sloped 
for a few seconds it takes a comparatively long time for the 
mercury to resume its original position. I have just sloped one 
of Adie’s marine barometers at 30® from the vertical, and I find 
it takes more than ten minutes to recover itself. 1 do not know 
w'hat may be the actual practice on board ship, but I cannot but , 
think that a plan which readers a barometer useless for ten 
minutes to another or the same observer must be an unusual | 
one. John W. Buck 

New King->wood, l’>alh, March 28 I 


SCIENCE AND IVA E-SIGNALLING BY 
SUNSHINE , 

T he use of the heliostat in the field adds one more to 
the many applications of science made by our 
soldiers and sailors. Signals by sunshine may be no 
novelty, but the present Afghan campaign and the Zulu | 
war will henceforth be cited as the first in which the 
heliostat was employed as an implement of warfare. 
There can be little question as to its value to the soldier, 
for it affords at once a ready and far-reaching mode of sig- 
nalling ; but sunshine is an obvious sine qud non to its 
use. In this country, where the Astronomer-Royal tells us 
the number of hours of sunshine in the week sometimes 
does not go beyond the units, the heliostat would furnish 
but an irregular means of telegraphing, and interruptions 
in the service would be both frequent and prolonged. But 
in India, on the other hand, at special seasons, at any 
rate, sunshine is the rule rather than the exception, and 
consequently the heliostat furnishes an excellent means 
of communication which our scientific soldiers have done 
well to make use of. 

Heliostat stations arc established at this moment 
throughout the Khyber Pass, and General Sir Sam. 
Browne, at Jellalabad, has his orders passed up to him 
by flashes of light from Peshawur and Ali Musjid. Lord 
Chelmsford has of late also been furnished with hcliostats, 
in order to provide him with better means of commuica- 
tion along the Tugela. The plan of working is very 
simple. The mirror, of the heliostat is placed so as to 


reflect the sun’s image to a distant station, and when the 
instrument has once been set the clockwork arrangement, 
it need not be said, suffices to maintain the mirror in its 
proper position. In this way the distant station in ques- 
tion always sees the dazzling ray reflected from the 
mirror, except when the latter is purposely obscured. 
The appearance and disappearance of the bright spot or 
flash constitute <lhe signals. There is no need for any 
superintendence when once the apparatus has been put 
in working order, and a trained signalman suffices for the 
duty. The ordinary Morse alphabet supplies an intelli- 
gible code, and no one out of the line of signals can read 
or understand the message. As a substitute for the dot 
and dash, which go to make up the ordinary written 
Morse code, the light is shown for short and long 
intervals ; thus the light shown for a short period followed 
by a long period signifies A, while B is represented by a 
long period followed by three short ones ; in the case of 
C, long, short, long, short signals are made in turn, and 
to form E, the letter most frequently used, the light is 
permitted to shine for one single short period only. 

The intensity of these sunshine signals can scarcely be 
imagined by any one who has not seen the heliostat in 
working order, and the distance to which they might be 
made to travel, could suitable stations be provided, is 
practically unlimited. Bui everybody has noticed at one 
time or another, just before sunset, the light striking 
vividly against the windows of a house. In this case the 
burning spot may be seen for miles away, and forms the 
most striking object in the whole landscape. The helio- 
stat signal is obviously brighter still than this, and the 
appearance and non-appearance of the light is to be ap- 
preciated at ten or twenty miles distant without the aid 
of telescope or binocular. 

Signalling by the aid of a mirror is among the earliest 
experiments of telegraphy, nor, if we are to believe tra- 
vellers,, is the use of a reflecting surface in this way new 
in warfare ; it is only the heliostat, indeed, which we can 
claim to have been the fir&t to employ in the field. Several 
instances arc on record of polished metal surfaces being 
used in this manner by savage nations, and it is but two 
years ago that the United States forces captured a tribe 
of Indians to whom the use of the mirror was not un- 
known. These were the Nez Bereds Indians, and, ac- 
cording to latest accounts, they were still confined by the 
American Government in a camp near Fori Leavens- 
wortb, where, however, they were left pretty well to their 
own devices. According to the New York Daily Graphic 
their chief carried with him a looking-glass, *'used to 
direct military manccuvres in battle, by means of reflected 
: rays of light. Their various significations, however, have 
never yet been found out by the white man,” we are told. 
These are not likely to have been very complicated. The 
difficulty, in fact, is not so much in reading light-signals 
of this kind as to reflect the rays in precisely that direc- 
tion in which the party for whom they are intended hap- 
pens to be located. How the chief of the Nez Perc(^s 
managed to do this with his hand-mirror is rather what 
‘‘ the white man ” would like to understand. 

One other incident in the history of light-signals de- 
serves to be mentioned. When Admiral Sheriff was 
stationed at Gibraltar in 1835, he made a series of ex- 
periments with a view to employing light as a means of 
telegraphy. His signals were made by an ordinary 
toilet looking-glass from his bedroom window, that looked 
out upon the Mediterranean, and by the aid of this simple 
apparatus he was enabled to communicate with a friend 
at Tangiers. His light-signals travelled from the Rock ” 
right across to the African mainland, a distance of some- 
thing like twenty miles, and were read and answered with- 
out difficulty by his colleague on the opposite shore. 

Besides the heliostat, our troops in the field are pro- 
vided with flags and lamps for signalling by day and 
night. The flags are made four feet square, so .as to be 


NATURE 


599 


S.J>ril 3 , 1879 ] 


viMble at some distance, and they are white or black, to 
li#used according to circumstances ; moreover, the sig- 
ixakmen are furnished both with binoculars and telescopes 
txijenable them to read the signals from remote stations. 

night either a bright colza light is made use of, or a 
s|^it dame, into which is blown from to time a mixture 
of powdered magnesium and resin. A short puff or a 
long puff constitutes short and long signals, which are 
displayed, as before, in accordance to the Morse code. 
Every battalion of infantry and regiment of cavalry in 
the British army has a proportion of its men trained as 
signallers, so that these can act at once on taking the 
field. Their duty is to communicate between outlying 
pickets and the fighting column, and to do duty where 
there is no telegraph. For let the field telegraph of an 
army be ever so well ordered, there is always plenty to 
do for the army signaller ; and he will doubtless find in 
the heliostat a means of fulfilling these duties with in- 
creased efficiency. H. Baden Pritchard 

FLOODING THE SAHARA 

T H E French scheme of turning part of the Algerian 
Sahara into an inland sea continues to attract con- 
siderable attention in France, and scarcely a week passes 
without some allusion being made to it in the Paris 
Academy.. At a recent sitting M. de Lesseps read a letter 
from Capt. Roudaire in which the latter gave some details 
of the results of his sounding of the soil at various points, 
sands and marls being the beds most commonly met with. 
At one place, four metres below the surf.ace, plenty of 

{ >otable water was met with, which will be a great saving 
n carrying on the work. 

At the same sitting MM. Ch. Martens and Ed. Desor 
presented several considerations against carrying out the 
plan, their opposition to it being shared by several other 
French men of science. They have themselves examined 
part of the ground which it is proposed to put under 
water, so that their opinions ought to have some weight. 
While giving every credit to M. Roudaire for the accuracy 
of the survey which he is carrying out, they, however, 
point out the difficulty of perfect accuracy, -which in this 
case is all important, in the classic country of mirage, 
w'hcrc the surface of the ground is constantly altered and 
' deformed by reflection and refraction. Moreover, they 
point out that to the south of the projected sea is the 
Wed-Souf, w'here are ripened the dates known as Tunis 
dates, the culture of which is a very special one. The 
least error in surveying, it is shown, might lead to the de- 
struction of this culture, by allowing the waters of the 
Mediterranean to penetrate the soil where the date-trees 
are grown, and thus destroy them. The authors do not 
attempt to touch the argument that even in historical 
times part of the Sahara now being surveyed was really 
a great lake ; but they point out that there are proofs timt 
in prehistoric times there must have existed an interior 
«ea, at an epoch when the hydrographical conditions of 
Europe were very different from what they arc now. In 
1863, when exploring the region between the oases of 
Ouemar and the south extremity of the Shott Mebrir, 
they found the gypsum beds of the plateaux ended in 
regular lines like sedimentary beds, and from the soil 
they collected the dSdns of shells, truly marine, such as 
. Buccinum giberrulum, Lam., and Balnnus miser, L. 
Above these shells, in the sand, they found Cardiu?n 
•eduie, better preserved than they had ever seen it. Thus 
they found fossils characteristic of salt water, and of 
those which are a mixture of salt and sweet. The retire- 
ment of the waters from the Sahara the authors attribute 
to the elevation of the land, which is even yet below the 
•level of the Mediterranean, and is to a great extent a 
network of salt lagoons. 

It has been said that the creation of an interior sea, of 
* >1,280 square kilometres, would change the pluviometric 
Rendition of the country, and even that of the whole of 


Algeria. This MM. Martens and Desor regard as a great 
illusion. Although the laws of the general atmospherical 
movements are little known, yet it is admitted that the 
Atlantic is the great reservoir from which com^ the 
vapours which are resolved into rain over the European 
continent. They believe that this is also the case for 
Africa. The Mediterranean is really only a Gulf of the 
Atlantic, and they do not believe that an addition of 13,000 
kilometres will add anything to its climatic influence. Long 
calculations have been made as to the quantity of water 
that would be evaporated by the new sea ; but the authors 
point out that the predominating wind in the region is 
north, and that if it were rendered either too cold or too 
moist it would injuriously affect the date-culture carried 
on in the south. The surroundings of interior seas, like 
the Caspian and Aral, are steppes noted for their aridity ; 
the shores of the Mediterranean suffer in the same way 
when, as last year, the rains of the north do not extend 
to the south. For these reasons MM. Martens and 
Desor think it would be a mistake to insist on the creation 
of the interior Saharan Sea. 

In a subsequent sitting, however, it should be said, M. 
Favd endeavoured to show that their fears were ground- 
less, especially with regard to the accuracy of the survey ; 
he thinks that the work in connection with the Suez 
Canal showed that perfect confidence may be placed in 
the methods of surveying adopted. 

THE LONGEST TUNNEL IN THE WORLD 

S CHEMNITZ, the principal mining city of Hungary, 
has celebrated the opening of the Joseph II. 
Mining Adit, the deepest gallery of efflux of that place, 
and the longest subterranean work of this kind in the 
world. 

Its e.\'cavation was commenced in the year 1782, during 
the reign of the Emperor Joseph II., whose name it bears, 
and has been continued since that time, but with varied 
energy. The most rapid progress was made within the 
last five years, so that its completion on September 5tb, 
1878, was a kind of surprise, and was saluted by gims, 
which caused a great joy in the city, because it announced 
a new era for the mining operations of the whole district. 

Works of such importance deserve to be installed with 
solemnity, and a festival was arranged for the purpose on 
October 20-22, 1878. Prof. Szabo, one of the guests from 
Budapest, delivered a report to the Royal Hungarian 
Society of Naturalists, as a representative of that body, 
and -we shall not hesitate to communicate an extract of 
this. 

As the mining operations were progressing in depth, 
there was at the same time a well regulated system of 
sinking shafts and driving tunnels employed. The 
Joseph II. Adit is the eleventh of that kind; it lies 
200 metres deeper than the Francis Adit, which was 
until now the principal gallery of efflux for the mines of 
Schemnitz. This was excavated between the years 1494 
and 1637 to a length of 1,968 metres ; but a greater 
extension was given to it by continuing the works from 
I747,till 1765. After this period tlie mines of Schemnitz 
proved to be so lucrative, that the idea of undertaking 
some greater work for securing the future prosperity of 
the mines was conceived, and so the plan was fixed of 
driving a tunnel at the deepest possible level, which could 
convey the waters to the valley of Gran, the lowest point 
indeed which could be obtained within a practicable 
distance. 

They commenced boring the tunnel west from Schem- 
nitz, near the village of Voznitz, on the left bank of the 
Gran. The height of it is three metres, the width 1*6 
metres. About the lower third is destined to convey oft 
the waters, while the upper two-thirds arc separated from 
this by a platform, and adapted for transporting the ores. 

According to the original plan it could have been 
finished in thirty years at the cost of 1,215,000 florins 
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The cost per metre would thus have been 87fl. 86kr., and 
indeed such was the case in the first eleven years ; but 
after the French revolution the value of money was 
greatly changed, and the prices became so high, that in 
the next thirty-three years very little was done, the yearly 
progress not being more than 61*4 metres, and the cost 
per metre 37ifl. S2kr. 

From 1826 the works were carried on with greater 
energy at the cost of 26ofl. 4okr. per metre till 1835, when 
the progress again became slow, and remained so for the 
next eighteen years, only seventy-two metres being worked 
yearly, at the cost of 3i3fl. 45 kr. per metre. 

But after the middle of the present century the sense of 
the decline of the mines from their former state of pros- 
perity was so prevalent, that the director of the district, 
M. Russegger, well known on account of his scientific 
travels in Europe, Asia, and Africa, proposed that they 
should again devote greater energy to the works in 
question, as most of the mines were under water, and 
the raising of this by machines caused an outlay which 
the mines were not able to bear. For the next twelve 
years the yearly progress was 293*2 metres, at the cost of 
23711. 63kr. per metre. During the next five years after 
Russeggeris time only 141*1 metres were worked out 
yearly. 

The Hungarian government has through the last ten 
years again developed greater activity in this work, and 
the parliament has at its request granted the yearly sum 
of 100,000 florins for the purpose. 

In the year 1 874 there were still 2,326 metres to be 
worked out, which would under ordinary circumstances 
have been a task of eleven years ; but in 1873 experi- 
ments were made in boring with machines, which method 
was tried for the first time in the Mont Cenis tunnel, with 
surprising success, then in the St. Gothard railway tunnel, 
ana lastly in the ^^Sutro^’ gallery (Nevada). After many 
trials they succeeded in finding out the most convenient 
arrangement, and the whole work was done in three and 
a half years. With this method the entire tunnel could 
have been finished in 27 years. 

The length of the Mont Cenis tunnel is ... 12,233 metres. 

„ „ St. Gothard is I4>920 metres. 

„ ,, Sutro gallery of mines is 

„ „ Joseph II. Adit is ... 16,538 metres. 

The total cost amounts to 4,599,000 florins. 

The importance of this tunnel is very great, firstly as 
regards geology. The geological and orographical litera- 
ture of that country is very old; Schemnitz has been 
repeatedly visited by distinguished men of science from 
fill quarters of Europe, but the difficulties and complica- 
tions of its geological structure arc so great that there is 
still much to be done. One of the greatest obstacles in 
the way of investigation is that the surface is very 
seldom w'cll exposed ; dense forests and products of 
decomposition of the rocks cover many of the slopes. 
The tunnel furnishes a section more than ten miles in 
length, and gives not only valuable information as to the 
downward prolongation of the lodes known in the upper 
levels, but some new ones have been traversed, a;id the 
entire series of rocks, with their mutual limits as well as 
modifications and occasional transitions is to be seen 
without interruption. 

It is important secondly as regards mining, A new 
region has been made accessible, and the master-lodes can 
now be worked to their full extent, while in past years 
all activity was absorbed by the unlucrative Adit itself. 
Now the works again promise a long continuance. All 
the machines used in raising the waters are put away, and 
thence an outlay of more than 100,000 florins is saved 
yearly. 

The last and not least advantage consists in enriching 
the miner with new means of working. The application 
of mechanical boring may be considered as forming for 
him a new era, just as did the introduction of gunpowder ; 


he will now much more easily undertake the driving of 
adit-levels, whenever this is feasible, and so, it is to be 
hoped, that the neighbouring old mining cities will suc- 
cessively have their galleries of efflux too, which is the 
essential condition of the restoration of their prosperity 
in mining. 


OUR ASTRONOMICAL COLUMN 

Brorsen’s Comet. — From an observation at Krems- 
munster by Prof. Strasser on March 14, it appears that 
this comet has passed its perihelion several hours later 
than the time calculated by Dr. Schulze of Dobeln, the 
corrections to the ephemeris on that date being — 31s. 
in right ascension and — 3'*5 in declination ; yet observa- 
tions at Rome on F'ebruary 17 and at Arcetri, Florence, 
on March 10, give different corrections. For the present, 
as the ephemeris is sufficiently near for finding the comet, 
the following positions and distances may be extracted 
from it : — 


oh. Berlin 

Right 

Declination 

Log- distance 

Lng.dlsi .nee 

M.T. 

Ascension. 

North. 

from Earth. 

frum Sun. 



h. m. .s. 

0 ^ 

9-9789 . 

• 97767 

April 

4 

... 2 55 29 .. 

25 44 .. 

tt 

5 

... 2 59 16 .. 

26 59 


.. 9-7824 

it 

6 

•. 3 '3 5 •. 

28 15 . 

. 9'9663 • 

it 

7 

... 3 6 S» .. 

29 32 

• 9‘9538 • 

.. 9-7898 

it 

8 

... 3 10 55 .. 

30 49 . 

it 

9 

... 3 14 56 .. 

32 7 


.. 9-7986 

tt 

10 

... 3 19 2 .. 

33 25 . 

.. 9 ’ 94 iS • 

tt 

II 

... 3 23 13 •• 

34 44 


.. 9*8086 

it 

12 

... 3 27 3 * 
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.. 9*8196 

tt 

14 
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On March 10 Dr. Tcmpcl estimated the comet brighter 
than a star of the eighth magnitude, the theoretical in- 
tensity of light at the time being 1*18; the maximum 
value attained this year is 3*33 on April 14, and during 
the latter half of April and the whole of May the comet 
will no doubt be well observed ; from April 14 to June 10 
it will be constantly above the horizon of Greenwich. At 
its next return in 1884, its apparent track in the heavens 
is not likely to be a favourable one for observation, and 
as long a course of observation as is practicable at the 
present appearance will be desirable for carrying forward 
the elements of the orbit to 1890. 

Mira Ceti.— I n 1879 and 1880 the minima of this 
variable occur at times when the star will be too near the 
sun to be observable, but the maxima, according to Arge- 
lander’ s formula of sines, take place under very favour- 
able circumstances for accurate determination, in 1879 on 
September ii, and in 1880 on August ii. From the ob- 
servations of Dr. Julius Schmidt at Athens, it appears 
that this formula, which had given the epochs of maxi- 
mum in 1876 and 1877 (two) earlier than the observed 
times by 17*7, j 6*8, and 19*4 days respectively, was only 
in error in this direction four days in 1878. 

Among variable stars now favourably situated for ob- 
servation, may be mentioned Lalande 23617 and 23726, 
the former has been rated from 6m. to 9m., and the latter 
from 5m. to 8m. Also Lalande 26211, which has been 
noted as high as 6ni. and as low as 9m. ; the variation, 
however, appears less decided in this case, though Bessel 
estimated the star 8m. ; Lalande’ s 9m. may perhaps be 
considered a misprint, as there are known to be similar 
cases in the “ Histoire Cdleste.” 

The Minor Planet Hilda.— A new determination 
of the orbit of this, the most distant member of the minor 
planet group, by Kuhnert, of Vienna, assigns a period of 
revolution of 2,861 days, or 7*832 years, and an aphelion 
distance of 4*52 ; at this point of its orbit the planet is 
distant from the orbit of Jupiter only 0*85, so that con- 
siderable perturbations are possible. The search for 
Hilda at the present opposition, so far as we know, has 
been unsuccessful. 
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EXPERIMENTAL RESEARCHES ON THE 
REPULSION RESULTING FROM RADIATION 

I N previous papers ^ I have described my earlier ex- 
periments with the radiometer, and I then showed 
that the movement of this instrument was due to the 
presence of residual gas. I have sine# examined the 
repulsion exerted by a standard flame shining on pith 
and mica disks, coated with various powders, chemical 
precipitates, &c., and suspended in vacuo in a torsion 
apparatus, and I propose in this and succeeding papers 
to give an account of these experiments, and of the 
concluding researches on the repulsion resulting from 
radiation. 

The apparatus I used to get quantitative measurements 
of the repulsion produced by radiation on various kinds 
of disks, and coated with different substances, is similar 
to one I have already described, but in order that the 
experiments may be better ’understood, it is shown in 
Fig. I. I append the following description : — 

\% di horizontal glass tube containing the beam. 



0 

Fig. I. 


which, in this case, is made of straw, so as to secure lightness 
with absence of flexure under the comparatively heavy 
weights it sometimes has to bear ; is a fine torsion 
fibre drawn from flint glass, to which the beam is sus- 
pended ; it is cemented at ^ to a well-ground stopper, so 
as to admit of adjustment. When in position, cement, 
made by fusing together eight parts by weight of resin, 
and three parts of bees’ wax, is run round the stopper. 
At c, the point of junction between the torsion-fibre and 
the straw beam, is a silvered glass mirror. At the end e 
the beam, is a small pan to hold the weights counter- 
poising the disks, which are suspended to the other end. 
A flat stirrup of aluminium at / fits stiffly on the straw 
beam, and carries a flat glass fibre, / cemented to it 
so as to allow of no pUy, the straw beam, the aluminium 
book, and the glass fibre being perfectly rigid. The 
experimental disks are fixed on the glass fibre by means 

* Nature, vol, xv.pp. 324, 259. 


Sir 

of a touch of cement at the back. The vertical tube is 
arranged to hold six disks, the top one, k, being always 
the same standard lamp-blacked pith ; the others, r,7, k, /, 
and w, being changed each time. A small magnet, 
attached to the central mirror, and controlled by a bar- 
magnet outside, gives the power of bringing the beam to 
zero, should it happen to get out of adjustment, without 
having to melt the cement and alter the angle of the 
torsion fibre by turning the stopper d* Plate glass caps 
at o and cemented to the ground edges of the tubes, 
give access to the interior ; 0 allows the counterpoises to 
be adjusted in the pan, and p allows the aluminium 
stirrup to be unhooked, and the whole of the disks to be 
lifted out together. The apparatus is connected to the 
mercury pump by the arm and spiral q. The weights and 
dimensions of the various parts of the apparatus are as 
follows : — 

Weight of straw beam, mirror, magnetic 
needle, aluminium stirrup, and flat glass 

fibre, &(f ... 7-25 grains. 

Average weiglit of six plain mica disks ... 2*40 ,, 

Average weight of six ]>laiii pitli disks ... 0*59 ,, 

l.ength of .straw beam, from centre of coun- 
terpoising pan to centre of disks 17*0 centimetres. 

Length of arm from centie of su.spension to 

centre of pan 7 '6 ,, 

Length of arm from centre of suspension to 

centre of disks 9*4 „ 

Glass torsion fibre — I-ength 23*0 ,, 

,, ,, Thickness 0*0013 inch. 

Torsion with a glass weight hanging ) ^ oscillation in 
from it ) J5’7S seconds. 

Fig. 2 shows the apparatus fitted up for experimenta- 
tion. The disks are shown in position at ay a brick wall, 
has holes pierced through it in two places, as shown, 
one hole, d, being opposite the centre mirror, and the 
other, Of opposite the disks. The aperture d is lined with 
card, lampblacked inside, and the interstices between it 
and the bricks are well plugged with cotton wool A 
water cell at d prevents nidiant heat from the lamp 
getting to the apparatus. Through the hole 0 pass six 
card tubes, lampblacked internally, 20 millims. diameter, 
and 23 centims. long. The tubes are firmly cemented 
to the wall, so that each shall be exactly central with its 
corresponding disk, and the outer end of each is closed 
with a cork. The space between the tubes and wall is 
well stuffed with cotton wool. The apparatus, being 
once fixed in position, is surrounded on all sides, as well 
as above and below, with cotton wool. Outside this is a 
row of glass bottles filled with water, and in front of all 
is a wooden screen. When protected in this manner, the 
inside of the apparatus is found to be free from disturb- 
ances caused by changes of temperature. When the 
disks have to be changed, air having been let in through 
the pump, access is easily obtained to the glass cap p 
(Fig. i), and the cement being softened by heat, and the 
cap rq^noved, the disks arc lifted out together by seizing 
the aluminium stirrup w'ith forceps. A fresh set of disks 
being introduced, the apparatus is again packed up and 
re-exhausted. 

A lamp at f throws a narrow beam of light on the 
mirror of the apparatus, through the aperture d. The 
ray is reflected to the scale where its deflection from 
zero shows the angular movement of the torsion beam 
w'hcn one of the disks is repelled by radiation. The 
scale is 1 J metre from the reflecting mirror. 

A standard candle (the kind employed in gas pho- 
tometry, and defined by Act of Parliament as a sperm 
candle of six to the pound, burning at the rate of i2ogrs. 
per hour”) is supported on a heavy stand, /j, and can be 
raised or lowered by means of the sliding piece, /. An- 
other sliding piece, y, carries a pointed wire projecting 
from it. The upright rod of the stand is graduated and 
numbered, so that when the sliding piece j is at mark i. 
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the point of the wire is on the prolongation of the axis of 
tube and disk No. i, and so on. Then, by sliding the 
candle up till the most luminous part of the flame is 
level with the point of the wire, it is known that the light 
will shine full on the disk under experiment. A half 
cylinder, covered with black velvet, protects the 
candle from draughts. The candle-stand A slides along 
a straight edge, /w, screwed to the bench, so graduated 
that by bringing a mark on the sliding stand to one of 
the divisions, it indicates the number of millimetres 
separating the surface of the experimental disk from the 
centre of the candle flame. The experimental powders 
are laid on one surface of mica or pith disks as a water 
painty no cement being used to promote adhesion. Disks 
of mica or thin metal were punched, while other mate- 
rials were cut or filed into the shape of disks 17*25 mm. 
in diameter. 

The exhaustion, which had to be effected after each 
change of the experimental disks, was carefully brought 
to the same degree both by actual measurement on a 
McLeod gauge, and by getting the same repulsion on 
the standard black disk. In this way all the different 
results were fairly comparable one with the other. The ! 
presence of aqueous vapour was specially guarded | 


against by means of [tubes containing phosphoric an- 
hydride. 

To show the effect of residual gas inteilding to equalise 
the amount of repulsion on variously coloured surfaces^ 
I devised an experiment with pith disks, one being lamp- 
blacked and the^ther retaining its natural white surface, 
the standard candle being at the same distance in each 
case. When the exhaustion is good enough to cause a 
fair repulsion, the ratio between the amplitude of swing 
when the black is exposed, and that when the white is 
exposed, is as 100 : 55*5 ; at a little higher exhaustion the 
ratio is, Black : White : : 100 : 42*5 ; at a still better ex- 
haustion the ratio is, Black : White ; : 100 : 35. The 
results of the quantitative examination of the repulsion 
resulting from radiation when falling on about 100 dif- 
ferent substances I have arranged in fourteen tables, for 
details of which I must refer to the Bakerian Lecture for 
1878. The repulsion is measured, first when no screen is 
interposed, and secondly, when a cell of water is inserted 
in the path of the rays. In comparing the two results it 
must be remembered that the actual amount of repulsion 
on the standard lampblacked disk, when the water screen 
is interposed, is only one-twelfth of the amount obtained 
when no screen is in the way, the distance of candle and 
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other things being equal. In order therefore to compare 
one with the other the result behind water must be 
divided by 12. 

Table I, — Results of the Examination of Black Powders 
Compared with lampblack = 100 these have an aver- 
age value of 92*2, which becomes 99*1 by the interposition 
of water. 

Table II. — White Powders 
These have an average value of 33*5, which is reduced 
to 8*3 behind water. The powerful absorption for the 
invisible heat rays which white powders exercise is some- 
what remarkable. Assuming that the ultra red rays from 
a candle are almost entirely cut oflf by a water screen, 
the comparatively strong action (33*5) produced by the 
naked flame must be mainly due to the absorption of the 
invisible heat-rays ; and when these are cut off by water, 
the action is diminished nearly fifty times. With black 
powders the water only diminishes the action about 
eleven times. 

Table III.— Red Powders 

Amongst these precipitated selenium is noteworthy. 
To the naked flame its value is 35*8, but when a water 


screen 'is interposed, the action becomes 69*5, in com- 
parison with standard lampblack = 100. Omitting sele- 
nium, the mean action on red powders without a water 
screen is 32*2, and with a water screen, 24*9. 

Table IV. — Brown Powders 
Amongst these, peroxide of thallium is remarkable as 
being repelled under the influence of radiation to a greater 
extent than any other body hitherto examined, its value 
being 121*7, comparison to lampblack *= 100. Brown 
powders behave most like black, the averages of the 
columns without and with a water screen being 92*7* 
and 94*5. 

Table 'W.— Yellow Powders 
Among these, anhydrous tungstic acid resembles scarlet 
selenium in its anomalous action, the figures being, with- 
out water, 50*8, and with water, 72*2. The averages of 
the other yellow powders are 35*7, and behind water, 
13*8. 

Table VI. — Green Powders 

These show some discrepancies, which will be referred 
to farther on. 
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Table VI I . — Blue Powders 

These show a much stronger proportionate action be- 
hind a water screen than with no screen, the averages 
being 55*8 and 65*2. 

Table VI 1 1 . — Dyes and Colouring Matters of Organic 
Orip>in • 

Among these may be noticed safifranin, and a product 
of the decomposition of chlorophyll, which show an in- 
creased ratio or action when the heat-rays are cut off by 
water. Leaving out these, the mean actions of the other 
substances are, with no screen, 44*5, with a water-screen 
interposed, 28*1. 

Table IX. — Metals prepared in different Ways and 
coated with Lampblack^ Mica, &^c. 

Curious results are shown with iron and with gold, the ^ 
former metal chiefly absorbing the invisible heat rays, 
whilst the latter metal is principally acted on by the 
luminous rays. 

Tables X. and Xa. — Various Silver Salts 

The chloride, bromide, and iodide of silver in their 
different states were exposed to the standard candle after 
being submitted to the action of magnesium light, sun- 
light, and daylight. The results show how readily a 
change in the state of the surface is detected by an 
increased amount of repulsion under the influence of 
radiation. 

Table XI. — Selenium— Crystalline and Vitreous 

The former is in the state most sensitive to light action* 
With the crystalline disk results have been obtained 
which seem to show that the impact of light on its sur- 
face produces a superficial disturbance there and in the 
adjacent gaseous molecules, which takes some time to 
subside. This is connected with the change in electric 
conducting power of crystalline selenium— a change which, 
when the element is transferred from light to darkness, 
also takes some time to subside. 

Table XII. — Miscellaneous Substances— Pith, Mica, 
Charcoal, Glass 

The complicated mature of these actions was well shown 
in the results I obtained with three pith disks, the first 
being plain white, the second lampblacked on the front, 
and the third lamblacked on the back. The first was 
repelled with a power of 177, the second, which was the 
standard, with a power of 100, whilst the third was not 
moved at all. The repulsion exerted on the white surface 
must have been the same in each case, but the pressure 
behind the pith caused a radiation of heat from the back 
surface, which produced molecular pressure just sufficient 
to neutralise the pressure in front. 

To show that physical condition has more effect in 
causing repulsion than chemical composition, I experi- 
mented with various kinds of charcoal. I found that the 
repulsion suffered by cocoa-nut shell charcoal is much 
less than that of white pith, being only i r6 against 177. 
At the same time a radiometer made of cocoa-nut shell 
charcoal, lampblacked on one side, was only moderately 
sensitive, instead of being superior to one made of pith 
lampblacked on one side. The low figure shown by the 
charcoal was caused by its density enabling it to conduct 
heat from one surface to the other. Molecular pressure 
is therefore generated on both the back and front surfaces, 
and the figure I obtained is simply the difference between 
the two opposing actions. 

I used other screens, besides water, to filter the radia- 
tion of the candle before it fell on the disk. I, however, 
preferred water. It is almost perfectly opaque to the in- 
visible heat rays, and therefore its employment allows 
easy discrimination between actions due to heat and to 
heat and light combined ; secondly, it is colourless, and 


having no selective action on any visible ray of light, it 
can be used in conjunction with any coloured powder 
without complicating the results. Alum acts in a similar 
manner to water ; coloured solutions act as water with a 
super-added action due to their colour. Very thick 
plates of glass have less action on the invisible heat rays 
than a thin layer of water. Sulphate of copper, in a solution 
so weak as to appear only slightly greefi, has a very 
strong action when artificial light is used, as it cuts off 
the lowest visible red rays as well as the ultra red. 

I found that the substances I had experimented on 
might be divided into two classes. 

1. Negative, those in which the repulsion behind water 
is greater in proportion to the standard than when no 
screen is present. 

2. Positive, those in which the repulsion in proportion 
to the standard is less behind water than when no screen 
is present. 

Amongst Class i may be mentioned copper tungs- 
tate, saffranin, scarlet selenium, and copper oxalate ; 
these are more affected by light than by invisible heat. 
Amongst Class 2 I may mention pale green chromic 
oxide, persulphocyanogen, hydrated zinc oxide, barium 
sulphate, and calcium carbonate; these substances are 
more acted on by the ultra-red rays than by the luminous 
rays. To render these differences of action more com- 
parable, I divided the averages obtained by the water 
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screen by twelve. Uniting the two classes 

together, the 

figures then became as follows 

■■ 

Water screen 


No screen. 

interposed 
(5 mulims > 

Lampblack {standard disk) 

0 

100*0 

... 8*3 

Chromic oxide, pale green 

71*5 

... 17 

Copper tungstate 

51*2 

6*4 

Persulpho-cyanogen 

43*9 

1*0 

Saffranin 

41 0 

4*3 

*EIydrated zinc oxide 

40*5 

1*2 

Barium sulphate 

37*4 

0*3 

Selenium, precipitated . 

35*8 

... 5*8 

Copper oxalate 

Calcium carbonate 

30’ I 

3*3 

28*5 

0*3 


An examination of this table shows that the results can be 
proved by balancing one powder against another in a radio- 
meter. A bulb was therefore blown on the end of a wide 
tube, as shown at Fig. 3. The top of the bulb was opened 
and turned over to form a lip ; this was ground smooth and 
polished, so as to be readily closed by cementing on it a 
piece of plate glass. A glass stem supports a fine needle 
m the centre of the bulb, and on this rests a glass cap, to 
which is attached four radial arms of aluminium. To 
these arms disks of mica or pith can be fastened so jui to 
form the movable fly of a radiometer. The disks can be 
changed by uncementing the glass top, and lifting the fly 
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It witk tvceiers. The lower part of the tube is drawn 
it for connection with the mercury pump. The powders 
sed for experiment were carefully painted on the opposite 
ides of pith or mica disks, only water or alcohol being 
ised. 

Disks coated on alternate sides with chromic oxide 
ind precipitated selenium move in one direction to the 
naked flame of a candle, and in the other direction when a 
water screen is interposed. With saffranin and hydrated 
zinc oxide the instrument does not move at all when 
exposed to the naked flame, but revolves when a water 
screen is interposed. With thallic oxide and Magnus’s 
green platinum salt, the instrument moves strongly when 
no screen is interposed, but is stopped with a water 
screen. These results are all in conformity with the 
figures. 

A pith radiometer coated with precipitated selenium 
and chromic oxide was exposed to the radiation from a 
colourless gas flame from a Bunsen burner, coloured in- 
tensely green by thallium. To the eye, by this light, the 
chromic oxide looked nearly white, and the selenium black. 
The rotation due to the repulsion of the chromic oxide was, 
how'ever, apparently as strong as when the non-luminous 
flame was used. This experiment proves that certain 
substances have an opposite absorptive action on rays of 
dark heal to what they have on light, and that an optically 
white body may be thermically black, and vice versd. In 
this case, for instance, chromic oxide was optically green, 
and thermically black, while scarlet selenium was thermi- 
cally white and optically black. W. Crookes 

{To be continued) 


^METEOROLOGICAL ORGANISATIONS 

I N the Journal of the Royal Statistical Bureau of 
Prussia for 1878, there is published a report on the 
meteorological organisations of the chief countries of 
Europe, Part I., by Dr. Gustav Hellmann, who i^> rapidly 
coming to the front as a first-class meteorologist. In 
addition to considerable mental capacity and much 
enthusiasm for the science, Dr. Hellmann has, at the 
instance, and with the assistance of the Prussian Minister 
of Public Instruction, especially qualified himself for the 
work by undertaking tours more or less prolonged, in the 
countries the meteorological systems of which he reports 
on. These in the Part before us arc the various systems 
in France, Great Britain, Belgium, and Holland. With 
the aid of a renewed grant he sets out on a second tour, 
this time through northern Europe, especially Russia, for 
the purpose of presenting similar reports on the meteoro- 
logy of these countries. This action on the part of the 
Prussian Government has been taken, in view of a con- 
templated reorganisation of its meteorological system, so 
that when the time comes, the system may be established, 
not at haphazard, but on a sure basis, founded on the 
fullest knowledge of the requirements of the science, and 
on the best means to be adopted for its healthy deve- 
lopment. * 

The Weather Telegraph systems of France, Great 
Britain, Belgium, and Holland, are fully detailed, very 
special attemion being given to the weather warnings of 
France, carried out for the benefit of agriculture and 
horticulture. This system of weather warnings, which is 
so peculiarly adapted to the wants of Germany, was, as 
our readers are aware, the last gift to meteorology of the 
great Leverrier, to whom, in its practical bearings, meteo- 
rology stands so deeply indebted. 

As regards France, meteorology would appear to have 
a most hopeful future before it, as evidenced by the 
mental activity brought to bear on the science, the fertility 
of resource in devising new methods and subjects of obser- 
vation, the breadth of view shown in making the study of 
weather and climate subserve great public interests, and 
withal by the pecuniary assistance liberally and heartily 


bodies intrusted with the 
public funds, to the observatories, societies, and asso- 
ciations in various parts of France that are doing its 
meteorological work. Among the more special work 
France is doing may be noticed the application of the 
electric thermometer to the observation of the tempera- 
ture of the air at *;jreat heights and of the soil at great 
depths ; the establishment of several stations in Paris 
for the investigation of the chemistry and micrography 
of the atmosphere in their relations to the health of the 
city ; and the establishment of high-level stations, which 
has been done largely through assistance given from the 
public purse. 

We note with the liveliest satisfaction the great in- 
crease of meteorological stations over these four countries, 
the introduction of instruments for continuous observa- 
tions in regions where they were much required, and a 
more adequate observation of the rainfall, particularly 
in the British Isles, where about 2,100 rain-gauges are 
at work, and in the river-basins of France, where the 
rainfall is noted at i,iii stations. 

Forcible attention is directed to the fact that in some 
cases the reduction of the observations and publication 
of the results are not carried out, or carried out very 
imperfectly, so that no little difficulty is experienced when 
conducting climatological inquiries, in obtaining the data 
from considerable portions of Western Europe. This 
defect ought to be rectified without delay. 

Reference is made to international stations, or stations 
at which observations arc made for purposes of inter- 
national meteorology. But on looking at the^ diverse 
hours of observation adopted by the different European 
systems, it is evident that the attempt recently made to 
found an international meteorology must be regarded as 
a failure, since the prime and most elementary condition 
of uniformity as regards hours of observation has been 
neglected, the just views on this vital point propounded 
by Humboldt and the meteorologists of his time being at 
present, if appreciated, entirely set aside. 
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I T is perhaps not generally known how very numerous 
arc the specimens comprised under the branch 
Mycology. The rnycological herbarium which is in the 
course of transmission to Kew consists of at least 10,000 
species, of which 7,500, comprising the Hyinenomycetcs 
and Ascomycctes, have already been forwarded. But 
not only are many species very beautiful in form and 
colour, but the subject is one of great interest both in a 
physiological and economical point of view, apart from 
mere distinction of species and nomenclature, and, there- 
fore, while especial journals are devoted to entomology, 
malacology, algology, and other branches of natural his- 
tory, it is quite right that we should have one devoted to 
fungi. M. Roumegu6re ought, however, to have nien- 
tioned that England already possesses one in Grevillea 
quite equal to the French journal, which has appeared 
with great regularity ever since 1872, and is monthly 
instead of trimestrial, of the existence of which he could 
scarcely be ignorant, as it is referred to more than once 
in the number before us. 

The Journal before us commences with a paper 
on the much-vexed question of the real nature 
lichens, in which the author is altogether opposed 
to Schwendener^s theory of their parasitic growth on 
Algae. There are two points which ought to be noticed : 
that the growth of Gonidia from Hyphas was observed 
by Mr. Berkeley, as recorded in the ** Introduction to 
Cryptogamic Botany,’ ’ * while the stem of the curious 


*' * “Revue Mycologique : Reeueil trimestriel consa^ ^ rfitudede* Cham- 
pignons.” ParM. C. Roumegu^re. (Paris: J. B. Bailli^re et Fus.) 


“ “Int. Crypt. Bit.,” p. 373, Fi|f. 78a 
3 Jm. Crypt. But.,” p. 341, Fig. 76. 
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Vtuericella? a Lycoperdoid, is composed of bodte 
wuS’ closely resemble Palmella botryoms, Grey. The 
funeus was found on the leaves of Euphorbia tunifoUa, xa. 
the hot country of Secunderabad, a very unlikely locality 
for a Palmella. Though the observations in the pap^ 
are not absolutely convincing, they are highly worthy or 
consideration, and may induce the advocates of the 
theory of Schwendener to reconsider the matter and 
make fresh experiments. 

The other papers in the number do not require any 
especial consideration, though it may at once be allowed 
that they contain much matter of interest, scarcely, how- 
ever, so much as regards physiology as might have been 
wished, for that, after all, is the point which is most 
likely to engage general interest. It is very unfortunate 
that the Tulasnes, after doing so much for mycology, have 
of late retired almost entirely from their former line of 
study. It is impossible to give too much credit to the 
result of their researches, or the admirable drawings 
with which they are abundantly illustrated. There are, 
however, other labourers in the field who are carrying on 
their work, amongst whom it is impossible to neglect De 
Bary, even when such observations as those on the de- 
velopment of Ascobolus may require confirmation. They 
are too curious and important to be set aside without 
fresh examination, and whatever views may prevail as to 
the nature of lichens, it is so certain that they are essen- 
tially fungals, that the origin of the fructification must be 
the same, or at least analogous. Much remains to be 
done as to the impregnation of the English fungi, for 
Mr. W. Smith’s ingenious paper on the fructification of 
Agaricus lacrymabundus cannot at present be received 
as more than a mere speculation. De Bary’s observa- 
tions on the supposed occurrence of asci in Agaricus 
melleus are confessedly due to the presence of a parasitic 
flypomyces. M. Cornu, however, is attending to this as 
to many other objects of interest ; while van Ticghem is 
adding daily to our knowledge of the different kinds of 
Mucedincs^ and Drs. Cunningham and Lewis arc work- 
ing effectively in India. It is to be regretted that Mr. 
Renny has never published the numerous new genera he 
has figured in this departipent, which vie, for beauty and 
singularity, with anything which has been recorded by 
van Tieghem. Mr. Abbay has lately made some curious 
observations on the germination of the spores of Hcmi’ 
leitif which is so destructive in the coffee plantations of 
Ceylon. He does not, however, seem to be aware, that 
Mr. Thwaites had already observed that the species in 
germinating always produce a Penicillium, though Mr. 
Abbay has much extended his observations. 


Brefeld and Rees have made many valuable observa- 
tions with respect to the production of asci with sporidia 
in yeast. Rees, however, states that under the most 
advantageous conditions he has never been able to in- 
duce the globules to send out threads of mycelium. This 
was, however, done by Mr. Hoffman, of Margate, the 
account of whose observations, in company with the 
author of the present notice, are recorded in the article 

Yeast,” in the Cyclopaedia of Agriculture,” the same 
manipulation showing that the Sclerotium of onions is a 
condition of a minute Mucor. Their success depended 
upon having the disk of water in which a very limited 
number of yeast globules were inclosed, being surrounded 
in a sealed cell with an atmosphere of air. 

These observations should not be closed without a 
notice of Woronin’s very complete observations on the 
disease commonly known as the club in cabbages. He 
not only succeeded in discovering the fungus to which it 
is due, but was enabled to complete his experiments 
by its actual cultivation. The figures which accompany 
his memoir are beyond all praise. We may expect more 
from his hand on these obscure productions. The genus 
Protomyces will probably afford some unexpected results, 
and we may yet hope for something more satisfactory on 


the nature of the bodies which are so common on the 

roots of LeguittiflOSflR - . t 1 • t 

Finally, M. Cornu’s researches in the Saprolegniashave 
increased our knowledge of these <wious organisms, 
most authorities being now of opinion that they are 
aquatic fungi ; while many other valuable communica- 
tions, of almost equal interest, are necessarily omitted, 

* M.J. Berkeley 


GEOGRAPHICAL NOTES 

The April number of the Geographical Society’s new 
periodical contains Mr. Comber's paper on his explora- 
tions inland from Mount Cameroons, and his journey 
through Congo to Makuta, the late Capt, Patterson’s 
notes on the Bamangwate country, South Africa, and 
Gen. Kaye’s paper on the mountain passes leading to the 
Valley of Bamian, all of which were read at recent 
meetings. These are followed by some remarks on the 
colouring of maps, by Prof. Cayley, the Council’s memo- 
rial respecting professorships of geography, &c. The 
geographical notes contain several items of interest. In 
one are some useful explanatory remarks respecting 
Major Pinto’s reported “solution of the Cubango mys- 
tery,” while another fixes the locality of Lake Chaia (not 
marked on any of our maps) near which Lieut. Wauthier 
died and Mr. Penrose was murdered. There are also 
same particulars respecting Japanese colonisation in the 
Island of Yesso, and Mr. Alex. Forrest’s expedition to 
explore and survey the unknown tract of country between 
the De Grey and Victoria rivers in North-western Aus- 
tralia. The present number is illustrated by two maps, 
the one of Mount Cameroons and the neighbouring 
country, from a drawing by Mr. Comber, and the other 
of the Bamangwate country, also from new material. 

The Globe gives the following as the official pro- 
gramme that has been drawn up for the “ Imperial Ex- 
pedition ” to Central Asia, under the command of the 
Grand Duke Nicholas Constantinovitch. The staff of 
the expedition will be an engineer from the Ministry of 
Railways, an officer of the Baltic fleet, a surveyor, a 
naturalist, an archaeologist, a geologist, a painter, a cor- 
respondent, and a topographer. The aim of the expedi- 
tion is to select the route of the Central Asian Railway, 
to examine the navigability of the Oxus, and to decide 
the possibility of diverting it into the Caspian. The route 
will be from the River Ural to Karasugai, on the Syr 
Daria, thence vid Tasbkend and Samarcand to the Oxus 
at Kunduz (Afghanistan); afterwards along the river to 
Khiva, and across the Kara Kum to Krasnovodsk. The 
work of the expedition will be ; i. To collect information 
as to the cost of the railway, the ability to obtain ma- 
terials for its construction, whether fuel exists on the 
route, and the amount of labour obtainable. 2. To in- 
vestigate the speed of the Oxus, the height of its banks, 
the population of the nearest towns and settlements, and 
the existing commerce on the river. 3. To examine the 
Khiva oasis, the floods of Sari Kamish, and the ancient 
belt of the Oxus, commonly known as the Uzboc. 

4. To carry out astronomical observations all the way 
along the route, to make military plans, to sketch the fea- 
tures of the country, to collect objects of mineralogical, 
zoological, geological, and archaeological interest, and to 
keep a journal of daily events. Finally, in collecting in- 
formation respecting the ancient course of the Oxus, to 
decide whether it can be diverted afresh into the Caspian 
without detriment to the Khivan oasis. It seems pos- 
sible, however, that in case of certain Eastern complica- 
tions the expedition may develop into a military one 
against Merv, 

Further news has been received from Dr. Crevaux, 
the explorer of French Guiana. He returned to Guiana 
about the middle of last year for the purpose of exploring 
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the Oyapok, the second river of the colony, the basin of 
which was comparatively unknown. On August 21 Dr. 
Crevaux was at the mouth of the river. Crossing a 
second time the Tumuc-Humac range, which separates 
the waters of the Oyapok and Maroni from those of the 
Amazon, he descended the Kou, an affluent of the Yari, 
the course of which was unknown. Arrived at the Yari, 
which on a former occasion he had ascended only as far 
as Yacouman, he followed its course to its sources, which j 
he reached on October 24 last, after a journey of about 
170 miles on that river. On that date he wrote a note in 
pencil to Paris, announcing the result of that part of his 
journey, but predicting for the remainder of his explora- 
tion considerable difficulties, which, however, he has suc- 
ceeded in surmounting. A short letter just received by 
La Nature intimates the return of Dr. Crevaux to Sainte 
Marie de Belem on January 9 last, and contains a topo- 
graphical sketch of the region explored. After having 
crossed the secondary chain which separates on the west 
the Yari from the Parou, another almost unknown affluent 
of the Amazon, Dr. Crevaux completely explored this 
considerable watercourse, and afterwards, descending 
the river, he re-explored the lower course of the Yari. 

A TELEGRAM addressed by Gordon Pasha from Abu- 
jerad, on the White Nile, to the president of the Italian 
Geographical Society, announces that Signor Matteucci, 
the leader of the Italian scientific expedition, having 
received permission to enter Abyssinia, had started from 
Adowa and landed at Massowah. 

The French traveller, M. le Comte dc Semell^, arrived 
at Fernando Po on February 13 from the Upper Niger 
and Binud. He started on his expedition in May of last 
year, and had been engaged in pursuing his researches up 
to the time he returned to Fernando Po. He has for- 
warded to England and France an account of some of 
his discoveries. 

There seems every likelihood that an attempt will be 
made to train African elephants as bearers of burdens, 
and indeed it is stated that an association has been 
formed for the opening up of African trade by this means. 
This seems to us a much more sensible and practicable 
plan than the construction of a railway, whicn has been 
so prematurely proposed in some quarters. With the aid 
at ftrst of Indian trainers we see no reason why the 
African elephant should not be made as useful as his 
Indian brother. 

’ The intended laying of a telegraphic line from Aden 
to Zanzibar, and from Zanzibar to Port Natal Mozam- 
bique and Delagoa Bay has promoted a project for con- 
necting the Mascarene Islands either with Zanzibar by the 
Comoros or with Delagoa Bay through Madagascar by a 
special line. It is said that the general council of Reunion 
will take the lead. The aggregate population of the 
Mauritius and Reunion is more than half a million, and 
the trade of these two islands with Europe reaches an- 
nually a large sum. The density of population is very 
great. 

Mgr. Lavigerie, Archbishop of Algiers, has infofmed 
Les Missions Catholiques that it is in contemplation to 
increase the staff of the French Algerian Missionary 
expedition in Central Africa to ten priests, one of whom 
is to found a depot in the neighbourhood of Zanzibar for 
the missions of the interior. 

We gather from the Colonies and India that some inte- 
resting papers have appeared in the Ceylon press relative 
to the suitability of that island for the growth ojf Australian 
trees. The blue gum-tree does not seem to flourish under 
an elevation of 3,000 feet. The Casuarina grows freely 
even by the seashore. The Grevillea rohusta^ one of the 
most beautiful and most useful of Australian trees, had 
thriven well in Colombo itself, though it will not stand 
the full force of the sea breezes. 


The steam traffic in the Indian Archipelago has so 
largely increased since the opening of the Suez Canal that 
the roads of Batavia are found insufficient for the accom- 
modation of the vessels, and the Netherlands Govern- 
ment have accordingly found it necessary to undertake 
the construction of a new port. This, we learn from the 
Manila papers, is situated in Cape Tanjong Priok, to the 
east of Batavia, and is to have communication with that 
city by means efi: a canal and a railway. The work of 
construction was commenced in 1877, and 3,000 men are 
at present employed on it. The new port, which is to be 
named after Prince Henry, will, it is expected, be finished 
in 1885. 

The last number of Le Globe contains the first instal- 
ment of a sketch by M. Veniukof of geographical dis- 
coveries in Asiatic Russia, translated by M. Metchnikof. 

The French Alpine Club has organised a tour for 
school boys for the Easter holidays. The excursionists 
will travel on foot in the two departments of Loiret and 
Loir et Cher, visiting Orleans forest, the banks of the 
Loire, Chambord Castle, and the forest of Fontainebleau, 
where the last frosty weather produced such extraordinary 
disorders. The regulations will be sent on request to 
the Secretaire- General of the Alpine Club, 31, rue Bona- 
parte, Paris. No limit of nationality is imposed. The 
excursion will last for seven days and be conducted by a 
staff of competent teachers. 

A SPECIAL congress on the means of creating an inter- 
oceanic canal across the Darien Isthmus will be opened 
shortly by the Society of Commercial Geography of Paris. 

By a census taken in December last it appears that the 
population of Japan now numbers 34,338,304 souls. Yedo, 
which at one time had the reputation of being the most 
populous city in the world, contains 1,036,771 inhabitants 
and 236,961 houses. 


NOTES 

The Copernican Society at Thorn has resolved to begin an 
international collection of funds for the erection of an observa- 
tory in that to\\ n, as a lasting monument to the great reformer 
of astronomy. 

M. Baillaud, Professor of Astronomy to the P'aculty of 
Sciences of Toulouse, has been appointed director for five years 
of the observatory of that city. 

The anniversary meeting of the Chemical Society was held 
on Monday, Dr. Gladstone, F.K.S., president, in the chair. 
The President presented his Annual Report on the state of the 
Society, which he characterised as affording ground for con- 
gratulation, the past year having been one of quiet prosperity. 
The Society numbers now over r,ooo members. Sixty-eight 
paper-, have been read and two lectures delivered by II. C. 
Sorby and S. II, Vines ; the Faraday Lecture was delivered by 
Prof. Wurtz. The improved condition of the Society’s library 
and journal was touched upon. In conclusion, ^he President 
urged the Fellows not to rest satisfied with the present attain- 
ments of the Society, but to promote research, and especially a 
general scientific culture in the workers, a culture which should 
promote largeness of view and prevent each investigator looking 
on his own subject as one of prime importance, to the 
exclusion of all others. The Report of the Research Fund 
Committee was then read, with a brief account of the 
investigations carried on in connection with the fund. After 
the customary vote of thanks to the officers, council, &c., the 
following officers and council were elected for the ensuing 
year: — President — Warren De La Rue, F.R.S. Vice-pre- 
sidents— F. A. Abel, C.B., Sir B. C. Brodic, E. Frankland, 
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J, H. , Gladstone, A. W. Hofmann, W/Odling, Lyon Playfair, 
A. W. Williamson, F, Field, J. H. GUbert, N, S. Maskclync, 
H. E. Rosco^ R. Angus Smith, J. Young. Secretaries^ 
W. H. Perkin and H. E. Armstrong. Foreign Secretary— 
Hugo Muller. Treasurer— W. J. Russell. Other Members of 
CouncU— M. Carteighc, A. H. Church, W. H. Bartley, C. W. 
Heaton, E. Riley, W. C. Roberts, W. A. Tilden, W. Thorp, 
T. E. Thorpe, J. L. W. Thudichum, V, Tuson, R. 
Warington. 

The eminent algologist Dr. Rabenliorst has been compelled, 
in consequence of continued ill-health, to resign the editorship 
of the monthly cryptogamic journal lledwigia ; and it has now 
passed into the hands of Dr. G. Winter of Zurich, well known 
for his contributions to various departments of cryptogamic 
literature. 

The Library Bulletin of Harvard University is a publication 
much more interesting and valuable than its title would seem to 
imply. It is edited by the librarian, Mr. Justin Winsor, one of 
the greatest living authorities in all matters connected with 
libraries. We have before us No. lo of the Bulletin^ containing 
first of all a list of the more important accessions to the library be- 
tween October 1878 and January 1879. This is a model list, and 
several of the entries are really elaborate essays, as that under 
the heading Maps, on Early Globes. The supplement to this 
list is devoted to articles, some of them of great i-cientific value. 
For example, under the title of References in Analytic 
Geometryj” we are furnished with a minute analysis of Descartes’ 
Geometry. Prof. Goodall, under the title of ^‘Floras of Differ- 
ent Countries ” gives bibliographies of the Floras of Africa and 
America. In tlie supplement there is much other bibliographical 
material of literary and artistic value, each subject being con- 
tinued in the supplements of successive until completed. 

Mr. Winsor intimates that lie is preparing a list of all editions of 
Ptolemy's Geography, aiiddc^irca detailed information of any 
editions that may be in foreign libraries. Altogether this Bulletin 
is one of the most valuable liibliograidiical publications we 
know of. 

The death i< announced of Prof. Karmarsch, the well-known 
technologist. He was born in 1803, In 1823, when he was 
twenty years of age, appeared his first work, and his labours 
ended in 1872 w iih the publicaliun of his greatly -valued “ History 
of Technology." He was long director of the Hanover Poly- 
technic School, which was founded under hi. superintendence. 
He retired from active life in 1875, 

The French Minister of Public Works has given the required 
authorisation to M. G.aston Tissandier to e^tablish Giffard’s bal- 
loon in the Cours des Tuileric':, and the works arc progrcNsiiig 
with great activity. The ascents are to begin on the fir:,t days of 
May, the price is to be reduced to lo franco, and the admission 
fee for spectators to 50 centimes. 

The Daily AWoj New York correspondent telegraphs that 
Mr, Edison has exhibited the w orking of his incandescent light 
in the illumination of his laboratory and factory, with excellent 
results, furnishing fourteen of the new lamps each from 18 to 20 
candle pow er, on one circuit, giving a steady white light, much 
superior to the carbon, and equal to double the number of gas- 
jets. The generator was an ordinary Gramme machine of 2.i- 
horse tx>wer. Mr. Edison states that he can now supply light 
for practical domestic use at less than half the cost of gas, but 
is experimenting for further improvements in the lamp and 
economy in the generator. He has discovered a new alloy, pla- 
tinum and iridium, by the use of which he increases the number 
of lamps per horse pow’cr at least 50 per cent. 

The April number of Mind contains a paper of much interest 
by Mr. G. Stanley Hall on Laura Bridgman, the much-written- 


about American girl, who at an early age was deprived of nearly 
all her senses but that of touch ; the paper is the result of a 
recent visit to Laura. Prof. Bain commences a series of papers 
on the life and character of John Stuart Mill. 

There is a short and interesting article in the Sanitary Record 
of March 28 on the Registrar-GeneraPs method of estimating 
populations. It shows that the true method is not to take the 
average rate of increase during any decade to ascertain the 
increment of the following decade. The true rate of increase is 
obtained by the difference between the logarithms of any two 
decade?. 

The number of lights for electric light-houses in France is to be 
increased by two important constructions, one on Plainer Isle, 
off Marseilles, and the other at the mouth of the Gironde. 
There are at present in existence in France only three, one at 
Cape Grisnez and two at Cape La Heve, off Ilavre, These 
lighthouses are supplied wdth Alliance electro-magnetic engines. 

The session ofjthe delegates of the Societes Savantes will be 
begun as usual at the Sorbonne after Easter, and M, Ferry will 
deliver an address on the occasion of the distribution of prizes. 

A STRIKING and highly promising line of research has been 
recently adopted by Mr. Muybridge, of San Francisco, at the 
Instance of Governor Stanford, viz., the instantaneous photo- 
graphy of animals in motion. Some of his earlier photographs 
of a fast-trotting horse presented attitudes wholly unexpected, 
and they were even thought absurd. The method latterly 
adopted seems to have been making the horse trot or gallop past 
twelve cameras, arranged in series, and by breaking threads 
stretched across its path, release an electric current, which 
effected exposure of the plates. Thus the flying steed was ob- 
tained in every position. Mr. Muybridge gave public exhibi- 
tions of what had been done. The small negatives were magnified 
into life size, and projected on a screen, so that every motion 
w'as visible. These exhibitions do not seem to have been appre- 
ciated by the San Franciscans. I'he Scientific American^ how- 
ever, and afierw ards La Nature ^ have published cuts taken from 
the photographs, and much general interest has been awakened 
in these researches. Among those specially interested is Prof. 
Marey, wdio desired to be put in communication with Mr. Muy- 
bridge, as he wanted to ask his aid in solving certain physiological 
problem‘4, so difficult to solve otherwise ; r.^., questions connected 
ivilh the flight of birds. He had been dreaming of a kind of 
photographic gun, lo seize the bird in an attitude or series of 
attitudes of flight. What beautiful zootropcs, too, might be 
had ! Mr. Muybridge's cartoons representing the fast gallop 
give a key to the breaking down of so many horses. It appears 
as though one fore leg had lo sustain the whole of the weight 
of horse and rider while the body is moved along five feet. 
And just before the foot is raised, a perpendicular from it 
w'ould strike the back of the saddle ; so that there is immense 
leverage, the centre of gravity being throw n so far forward of its 
supj)ort, and the tendons must have a terrible tension. These 
inciuiriea arc being further developed by the liberality of 
Governor Stanford and the skill of Mr. Muybridge, and valuable 
results may doubtless be looked for. 

Among recent lectures delivered at the Sorbonne was one by 
Prof. Marey, who has so admirably applied the graphic method 
in physiology. His subject was the circulation of the blood, and 
though (the auditory containing ladies) experiments involving the 
presentation of blood were naturally proscribed, he w'as able to 
give several striking demonstrations. One of these consisted in 
showing on an illuminated surface the phases of the heart beats 
of his assistant’s and his own pulse, the beats being transmitted 
across the hall, by a thin tube, the pulsations actuating a small 
inscribing style placed before the electric lamp. He also exhi- 
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blted a number of bis ingenious apparatus illustrating the cir* 
culatSon, working them with water. 

Thu •* Sixth Annual Report ” of the Michigan State Board of 
Health is of much more than local interest. The Board seems 
to be a body who have a very thorough and comprehensive idea 
of their duty, which is very faithfully carried out by their 
secretary, Mr. H. B. Baker. The Report contains inquiries 
into ail sorts of subjects connected with the sanitary condition of 
the people of Michigan, and many of the results obtained are of 
general interest. For example, with regard to earthen vessels 
used for domestic purposes, we are told that to the glazing 
material used for the inside the oxide of lead is sometimes added, 
making, with the alkaline silicates, borates, &c., a very fusible 
and closely adhering glazing. But its use is very dangerous, 
especially if the vessel contains acid substances, such as pickles 
with vinegar ; the gla/ing decomposes, and lead salts form, which 
either dissolve or become mechanically suspended in the contents | 
of the jar, and there is great danger of chronic lead-poisoning. 
The Report also contains some useful remarks on the various 
substances used to enamel iron vessels. There is also a very 
careful study of the climate and topography of the lower penin- 
, sula of Michigan, the meteorology of Michigan for 1877, and 
other information of much value. 

A NEW form of water-level indicator, we learn from the 
Society of Arts Journal^ has lately been designed and constructed 
by the India-rubber, Gutta-percha, and Telegraph Works Com- 
pany, Silvertown, and has been erected by them at the I.eaming- 
ton New Water-Works, where it is stated to be giving every 
satisfaction. The rescrvoir^ from which the supply of water is 
distributed to the town are situated some half-mile from the 
pumping-station, and it was therefore found ncces-ary to have 
some kind of indicator placed at the engine-house, in order to 
enable the man in charge of the engines to see at a glance the 
exact height at which the water stood in the rc'^ervoir, so that he 
might be able to regulate the rate of jmmping accordingly. 
The indicator that has been placed at the engine-houses resembles 
somewhat, in outward appearance an ordinary round metal case 
clock ; the dial, instead of being divided into hours, minute-, 
&c., is divided into twenty equal divisions representing feet, and 
corresponding to the rise and fall that is required to be regis- 
tered. A hand on the dial points to one of the divisions, which 
at any particular instant corresponds to the height at which the 
water in the reservoir stands. This hand, for every foot rise in 
the level of the water, moves an equal number of divisions round 
the dial ; whilst, as the water falls, the hand turns back in the 
other direction, so that it always points to the exact height at 
which the water stands in the reservoir. A single line of ordi- 
nary telegraph wire communicates between the indicator and the 
apparatus at the reservoir. This apparatus is so constructed that 
at every foot rise of the water one pole of a battery is brought 
into connection with the line for a certain space of time, and the 
current from the the battery actuating the indicator at the engine* 
hou'^e, causes the hand to move the requisite distance rourvd the 
dial. On, however, the water falling, the opposite pole of the 
battery is brought into connection with the line, and this is made 
to cause the indicator hand to move in a contrary direction. The 
apparatus at the reservoir is actuated by an ordinary float and 
weight in the water, and is arranged in such a manner that the 
battery contacts are always of the same duration, irrespective of 
the rate at which the water may be either rising or falling. A 
variety of uses will at once suggest themselves to which this class 
of electric indicator might be advantageously applied, as it can 
be arranged, if required, to give a diagram on paper of the water 
level at stated intervals of times, instead of using a hand to point 
to the divisions on the dial, as in the present instance ; also it is 
evident that it can quite as readily be made to give variations in 


inches as in feet. As a tide indicator it might he made very 
serviceaWeonnmnyof oar huge rivers, W prohablyere long 
we shaU hear of some further uses to which this novd applica- 
tion of electricity has been applied. 


A SHOCK of earthquake was felt at Hetzdorf and Oederan, 
Saxony, in the night from March u to 13. The shock had a 
north-westerly dijection, and a violent storm was raging at the 
time. At Hall, in the Tyrol, a violent shock was felt on 
March 13, at II. 15 P.M., in the direction from west to eaLt. 


The Report of the Glasgow Industrial Museum for 1878 is 
satisfactory, showing as it docs that the institution, under the 
care of Mr. Baton, is in a fair way of developing into something 
worthy of a city of the first commercial importance. 

We have received a copy of the Hunterian Oration delivered 
at the Royal College of Surgeons on February 14 last, by Prof, 
Humphry. It is published by Macmillan and Co. 

The Spanish CrSnica Cientifica of March 25 contains among 
other interesting papers a Catalogue of the Tcrresitrial Testaceous 
Molluscs of the plain of Barcelona. 

Part I. has been sent us of “A Universal Dictionary for 
Architects, Civil Engineers, Surveyors, Sculptors, Archieolo- 
gist^,” &c., &c., by Mr. W. J. Christy. The London publi'-hcrs 
arc Griffith and Farran. 


Prof. Virchow has left Berlin for Troy in acceptance of an 
invitation from Dr. Schlicmann. 


Bulletin No. i of vol. v. of the United State.s Geological 
.Survey of the Territories, contains the follow ing papers : — Note> 
on the Aphididx* of the United Sta'es, with descriptions of 
‘pccies occurring west of the Missi.ssippi, by Chas. V. Riley and 
J. Moncll ; The relations of the horizons of extinct vertebrata of 
ICurope and North America, by E. D. Cope ; Observations on 
the faunae of the miocene tertiaries of Oregon, by E. D. Cojie ; 
Notes on the birds of Fort Sisseton, Dakota Territory, by Clias. 
E. McChesney, Acting Assistant Surgeon, U.S.A. ; Palaeonto- 
logical papers, No. 9 ; Fossils of the Jura-dViasof South-Eastern 
Idaho, i)y C. A. White, M.D. ; Jura- Trias Section of South- 
Eastern Idaho and Western Wyoming, by A. C. Pcale, M.D. ; 
Fossil forests of the volcanic tertiary formations of the Yellow- 
stone National Park, by W. H. Holmes ; Palaeontological papers, 
No. 10 : Conditions of preservation of invertebrate fossils, by 
C. A. White; Supplement to the bibliography of North Ameri- 
can invertebrate paleontology, by C. A. White and II. Alleyne 
Nicholson. 

I)R. C. V. Riley has reprinted in a separate form the ento- 
nndogical papers contributed by him to tlie last meeting of the 
American A.ssociation for the Advancement of Science. They 
are ; The Philosophy of the Movements of the Rocky Moun- 
tain Locust,” ** A New Source of Wealth to the United States,” 
“Notes on the Life-IIlstoiy of the Blister Beetle.s and on the 
Structure and Development of Ilornia,” “ On the Larval Cha- 
racteristics of Corydalus and Chauliodes, and on the Develop- 
ment of Corydalus cornufus^' Biological Notes on the Gall- 
making Pemphigma?.” 


The additions to the Zoological Society’s Gardens during the 
past week include a Green Monkey {Cercopithecus calltirichtu) 
from West Africa, presented by Mr. J. N. T. Marlheze ; a 
Globose Curassow {Crax globiard) from South America, pre- 
sented by the Rev. Ralph Cooper ; a Grcy-breasted Parrakect 
{Bolborhynchus monachus) from Paraguay, presented by Miss 
Maria Hilhouse ; a Common Peafowl {Pavo muticus) from 
India, presented by Mr, F. B. Hopkinson ; a Laughing King- 
fisher {Dacelo giganted) from Australia, presented by Mr. J. 
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Belcher • five European Gecko. {Phyllodactrlus eurepaus) from 
Italy, presented by Prof. H. H. Giglioli, C.M.Z.S. ; a Cape 
Ant-bear {Orycheropus capensis) from South Africa, purchased. 

INTELLECT IN BRUTES 

^^Ehave another batch of letters on this itibject, the essential 

points of which we shall endeavour to give in brief space : 
Mr. \Vm, Hogg tells us of an incident he witnessed when 
calling on Mr. W. H. Michael, a gentleman well known at the 
parliamentary bar, who reddesat Queen Anne’s Gate, St. James’s 
Park. While they were sitting in the study, the French 
window of which communicates with a garden at the back of 
the house, and had a crank latch by which it could be opened 
on either side, a cat presented herself outside the wdndow, 
pleading for admi'-sion. She continued to plead for some time, 
and finding no help from within she resolved to trust to her own 
powers. Eying the latch, which was four feet above her, she 
made a spring, caught hold of the crank with her fore feet, and 
putting her hind feet against the other half of the wdndow as a 
fulcrum she pressed open the window. This she would do 
several times in succe-^sion. Mr. Michael informed Mr. Hogg 
that the cat had never been taught to do this. 

D. R. S. sends the story of a little terrier that left her puppies 
only once a day to be fed, gulping down hurriedly a great quantity 
of porridge. Returning quickly to her family she would put up 
all the porridge in order that she and her puppies might together 
enjoy a hearty meal. When the terrier \\as scolded for a fault 
it rushed away to a little distance and catching up anything it 
coulil get hold of at once-abitof stick, a straw, a slipper or 
anything at hand— it would come coweringly and lay it dow’ii at 
our feet, vith an expression of utter submission. If w-e W'cre 
not propitiated it would run off a second time and bring another 
peacc-offcriiig, often in its distress catching things it would not 
at any other time have dared to touch. 

M. W. T. writes A farmer, in Somersetshire, vas going to a 
neighbouring village some three miles distant, and, not w'lshing 
lo take his dog he ordered him home. The dog reluctantly 
obeyed. When the man arrived at a spot, about l»alf way on 
his road, where the short cut he had taken across the fields 
Joined the more circuitous road, he found the dog waiting for 
him. Evidently the animal had taken the longer route, which 
he doubtless knew, calculating on meeting his master at that 
point, and thus gaining his end without hindrance. 

Mr. John Ilarmer, of Wick, Arundel, posses* cd a few 
years ago a very fine and iutclligeiil tom-cat which was much 
addicted to plundering a rabbit-warren about a mile from his 
home. After a time it was noticed that before he proceeded on 
one of his expeditions “ Sam ” completed his toilet by wallowing 
in the filth turned out of the tame rabbits’ hutchc'', he taking 
particular care that his neck and breast slumld be in asditgusting 
a condition as possible by smearing them up and down till both 
were saturated and the fur all matted together. 

Mr. J. J. Cole of May land, Sutton, Surrey, writes : -It 
has been my custom to have-not a letter-box in a dojr in the 
usual way but the plate and flap in the bottom of a window 
sash near. I had a cat w'liich often saw a servant go to the 
window on hearing tlie flap moved by the postman, and wdiich, 
when shut out used to jump on to the window sill and rattle the 
flap and when the servant was seen through the glass jump d«»w'n 
to be let in at the door. 1 knew a horse w'hich during w'cek days 
went round and round to the left, grinding in the cellar of a snuff 
maker in J^ndon. On Sundays his owner turned him out in 
a field at his place in the country where the horse went round 
and round ail day long unwinding himself the other wav. 
Why? 

Mr. B. G. Jenkins describes a scene be witnessed between the 
large insect known as ** daddy long- legs” and a small spider. 
The former got caught by one of its hind-legs by a pendant 
tluread of cobweb about eight inches long, at the other end of 
which was the small spider. The spider cautiously descended 
on the thread, doubling it as he came, and secured the insect’s 
leg more firmly. He then ascended about three inche.s, and 
drew the insect up about half an inch ; but a violent resistance 
on the part of the latter induced him to give up the attempt. 
He, however, went up the thread, strengthening it as he went, 
and coming dowm again to the same place, evidently attempted 


once more to mfae his pr^. 
resisted so stoutly that it appeared to to to »^h the tl^. 
The spider, Mr. Jenkins writer saw cl^y ^ the losMt was 
too strong for hia^ that he wouM new be aWc to drew him up 
to the cOTtre of hU web. and that if he did not take vw sum- 
mary measures he would lose him altogether ; so, on toe prin- 
ciple that half a loaf is better than no bread, he set to work to 
.secure a portion of it. The hind -leg of the insect, to which he 
had his web fastened, w'as composed of four jointed portions. 
Round three of these he busied himself w^eaving a web. Mr. 
Jenkins noticed particularly that he did not go up to the last 
jointed portion, that attached to the body. Having well secured 
these three, he moved up to the joint, and for a few moment.s 
appeared perfectly still. Suddenly the insect darted away, 
leaving three-quarters of its leg behind. What other explana- 
tion is there than that the spider disconnected it at the joint ? 
Quietly ascending the thread, which he carried with him, and 
of course the leg as well, he properly placed the latter, settled 
down at the union of the two uppermost portions, gorged 
himself with juices from above and below, ana then retired for 
the night. 

Several correspondents express surprise at Mr. Henslow’s. 
position with regard to “abstract” and “practical” reasoning. 
They think that several of the instances adduced reader that 
position untenable, and prove that in their degree the animals 
referred to showed themselves possessed of powers of “ abstract ” 
reasoning. With regard to the dog and bell story, Dr. Rac 
writes : — It was never intended to be understood that the dog 
associated the bell with a, parlicular mud,** as Mr. Henslow 
puts it ; any of the other servants would have done equally well. 
The dog could only show his reasoning powers by declining to 
ring the bell ; for had he rung it, Mr. Henslow or any one else 
would naturally have said that the “brute” had shown no 
reasoning powers at all. Mr. Henslow has passed over without 
notice the fox and gun story, which, by his own definition, 
was as clearly a case of abstract reasoning as could be adduced, 
differing only in form of carrying into effect from what he would 
liavc recommended, which, if adopted by fthe fox, would have 
led to its destruction. 

Dr. G. Frost sends the following good story : — 

In answer to Mr. Ilenslow’s request for an example of 
“ abstract reasoning ” in the lower animals (Nature, vol. xix. 

P- 433 )» I heg to subjoin the following: — Our servants have 
been accustomed during the late frost to throw the crumbs re- 
maining from the breakfast table to the birds, and I have several 
times noticed that our cat used to wait there in ambush in the 
expectation of obtaining a hearty meal from one or two of the 
assembled birds. Now, so far, this circumstance in itself is not an 
“example of abstract reasoning.” But to continue: For the last few 
days this practice of feeding the birds has been left off. The cal, 
however, with an almost incredible amount of forethought, was 
observed by myself, together with two other members of the 
household, lo scatter crumbs on the grass, with the obvious inten- 
tion of enticing the birds. I think Mr. Henslow might now be 
convinced that animal;, also possess in an inferior degree that 
boasted reasoning power which is generally supposed to belong 
to man alone. 


THE PLANE OF POLARISATION ELECTRO- 
MAGNETICALLY ROTATED IN A VAPOUR 
T'Tls known that Faraday did not succeed in proving electro- 
magnetic rotation of the plane of polarisation of light in 
ga.scs, nor have others succeeded. Considering the interest 
attaching to this question, Herr Kundt and Herr Rontgen lately 
thought to repeat the attempt with ve^ strong currents and 
under the most favourable conditions. The result is that they 
have been able to prove the rotation, at least in the case of sul- 
phide of carbon vapour. (Their researches have been communi- 
cated to the Munich Academy.) 

Sulphide of carbon was chosen because, on the one hand, it 
shows a strong electro-magnetic rotation in the liquid state, and 
on the other, its vapour has a considerable tension, even at low 
temperatures. An iron tube was used for iitclosurc and beating 
of the substance ; it was closed at the two ends with glass plates 
I ctm. thick, and itself inclosed in a tin-plate tube ; so that 
steam could be led between the tubes to heat the inner tube 
throughout to 100®. I'he outer lube was surrounded by six large 
wire-coiLs, each having 400 windings of wire 3mm. thick, 



520 


NATURE 


{April 3 , 1879 


through which was passed the current from sixty-four large 
Bunsen elements. A little sulphide of carbon was introduced 
into the inner tube, and the air having been driven out by vapour 
forming at ordinary temperature, the tube was closed and fixed 
in position, and steam was sent through the space round it. 

When the whole tube had taken the temperature of boiling 
water the glass plates and the sulphide of carbon vapour within 
became quite transparent. A beam of light rectilinearly 
polarised by a Nicol was now sent through, and a Nicol at the 
other end extinguished it. The current of the sixty-four ele- 
ments being now allowed to flow, a distinct brightening of the 
field was observed. The brightening became still greater when, 
after closing the circuit, the foremost Nicol was turned to dark- 
ness, and the current then reversed with a commutator. The 
rotation of the plane of polarisation occurred, as was to be ex- 
pected, in the direction in which the positive current passed 
through the wire coils. 

To test whether the rotation might not be due wholly or in 
part to the glass plates closing the inner tube, the experiment 
was made without any .sulphide of carbon in this tube. A weak 
rotation, due to the glass, was indeed observed, much smaller 
than in the other case. To avoid this, however, as much as 
possible, the wire coils next the glass plates were shut out from 
the circuit. The four coils now traversed by the current were 
so far from the plates that their influence must have been very 
small, indeed the plates then gave no perceptible rotation. 
Sulphide of carbon having been again admitted, and the experi- 
ment repeated, there was a well-marked brightening as before, 
when the current passed. The amount was roughly estimated 
at half a degree. 

It is thus ^oved that saturated sulphide of carbon vapour at 
about 100®, tn the magnetic fields rotates the plane of polarisa- 
tion of light. 

Sulphuric ether was tried in the same way, but gave no effect. 

The authors consider it can hardly be doubted that, with suit- 
able arrangements, the rotation may be demonstrated in the case 
of unsaturated vapours and gases. They are engaged in making 
an apparatus which will enable them to examine permanent 
gases at very high pressures in the magnetic field, in order to 
prove the rotation in their case, and, if possible, to measure the 
phenomenon. ** It would be specially interesting,^’ they remark, 
** to ascertain whether oxygen rotates the plane of polarisation in 
the same direction as other gases.” 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

A BROAD and liberal scheme has been published by the 
Cambridge Syndicate on the affiliation of local Colleges to the 
University as suggested in various Memorials. They have tahen 
a large amount of evidence and have had interviews with depu- 
tations from Nottingham and Sheffield. They have also 
held conferences with a Committee of the Hebdomadal 
Council of the University of Oxford, u ith whom they find them- 
selves in general agreement. The Syndicate recommend that 
application be made to the University of Cambridge Commis- 
sioners fir the powers required to enable the University to affiliate 
local Colleges, and that the following conditions of affiliation 
be established by grace of the Senate. Any educational institu- 
tion within the British dominions, in which the majority of the 
students are over seventeen years of age, may be admitted on 
condition that it be incorporated by Royal Charter, or 
established on a permanent and efficient footing ; that the Ufli- 
versity shall be represented on its Governing Body, and under- 
take the general conduct of its Examinations ; and that the 
connection between the University and an affiliated College shall 
be established and shall be terminable by a grace of the Senate, 
or by a resolution of the Governing Body of the College. 
Persons who have completed an approved course of three years 
at an affiliated College, passing satisfactorily the Examinations 
connected with that cour-e, will be entitled to receive a Uni- 
versity Certificate, and if they obtain honours in the final Examina- 
tion connected with that course, shall be excused the previous 
Examination \ and provided they obtain a degree by one of the 
Tripos Examinations will be permitted to take their degree after 
only six terms’ residence at Cambridge. In each College there are 
to be three examinations yearly, the Annual College Examination, 
the First and the Second Examinations, the Annual College 
Examination is to be held in subjects taught with the sanction of 
the University, in the College, and be open to those students 


noly who have satisfactorily attended the teaching in these 
subjects. To pass the First Examination every candidate will 
be required to sati^sfy the Examiners in (i) Arithmetic ; (2) 
Euclid, Books I., II., and 111 ,; and Algebra, to Quadratic 
Equations inclusive ; (3) One of the following languages : Latin,. 
Greek, French, Italian, German, Candidates will be at liberty 
to take up more than one language, and one or more additional 
subjects, including 1/eat, Experimental Mechanics, Chemistry, 
Botany, and Mathematics. 4. The Second Examination shall 
include four groups : (i) Ancient and Modem Languages, 
two to be taken. (2) Mathematics, one higher subject, 
pure or applied, being required. (3) Natural Science, 
Candidates pass in Elementary Chemistry and Physics, and also 
in one of the following : — Higher Chemistry, Higher Physics, 
Animal and Vegetable Physiology, Comparative Anatomy with 
selected portions of Zoology, Vegetable Anatomy and Physio- 
logy with Classificatory Botany, Geology and Physiography, 
Mineralogy. Candidates to pass in (i) English Constitutional 
History and (2) Political Economy or Logic, and subjects 
connected with Ilistory, Literature, and Philosophy. A pass 
in one group will give a pass in this second examination, and 
honours may be obtained on the minimum number of subjects. 
The Syndicate think it desirable to avoid if possible increasing 
seriously the severe strain caused by the outside work of the 
University. The sections and groups of the senior and higher 
local examinations are in general corre.spondence with the scheme, 
and the lectures at the centres are under the superintendence of 
the Syndicate for conducting local examinations and lectures. 
Thus there is machinery in existence which may, with some 
modifications, be conveniently and properly used. It is thought 
desirable that the Universities of Oxford and Cambridge should, 
as far as practicable, act in concert in conducting this great 
scheme of affiliation. It is recommended that the scheme be so 
administered as to be self-supporting. 

The Cambridge Council of the Senate propose to repeal 
entirely the few unrepealed provisions in the will of Dr. Wood- 
ward relating to the Professorship of Geology, and to frame a 
new statute on a plan already approved for the Professorship ol 
Chemistry, 'i'he same plan is likely to be followed with regard 
to the chairs of Anatomy, Botanjr, and Mineralogy, the nomina- 
tion of half the Electoral Board in the case of anatomy falling 
to the Board of Medical Studies and in the other professorships 
named, to the Board of Natural Science Studies. 

In consequence of the greater importance to be given in 
future to the first part of the Cambridge Natural Sciences Tripos, 
held in June, a practical and oral examination is to be held then, 
tw’o extra days being allowed tor this. 

The Higher Senior Class of Mathematics in University 
College, London, which had been conducted by the late Prof. 
Clifford, has been intrusted during the summer term of the 
present Se sion to Mr. M. J. M. Hill, M.A., Fellow of the Col- 
lege, and fourth wrangler and bracketed equal Smith’s prizeman 
this year at Cambridge. 

Dr. Wittrock, the well-knowm algologist of Upsala, has 
been appointed lecturer on Botany, and curator of the botanical 
section of the museum at Stockholm. 

The commission of the Chamber of Deputies proposes to 
establish a compulsory system of education in France. Parents 
neglecting to comply wi h the provisions of the law arc to be 
fined, and in certain cases to be sent to prison for a certain 
period. The expenses required for enlarging school accommo- 
dation and adding to the number of teachers are to be supported 
by the National Exchequer. 

SCIENTIFIC SERIALS 

Afnerican Journal of Science and Arts ^ March. — In the opening 
paper Prof. Norton contends that under varying conditions the 
ultimate molecules of bodies arc .subject to changes in the 
intensity of their attraction or repulsion, at a given distance of 
neighbouring molecules (temperature and chemical constitution re- 
maining constant). Evidence of this is found in the phenomwa of 
permanent distortion of materials after temporary subjection to 
a force of stress ; in observed changes in the mecnanical proper- 
ties of materials, through tension, pressure, heat, &c. ; change 
of mechanical properties of a body through presence of 
minute quantities of other substances ; and certain facts in 
chemical physics (phenomena of solution, allotropy, the na*foent 
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State, &c.). The hypothesis is advanced, that the ethereal 
atmosphere condens^ round an atom by its attractive action 
consists of an atmosphere of luminiferous ether, and an envelope 
of electric ether immersed within this for a certain depth, an 
ethereo-electric atmosphere, in fact. — Some observations on 
flocoalation of small particles (or their tendency to form, under 
moderate agitation, ^anular aggregates or compound particles 
of larger size), are described by Prof^ Hilgard, and have 
important physical and technical bearings, especially on points 
in agriculture. — Prof. Dawson points out what he considers 
defects and errors in the method of investigation pursued by 
Prof. Mobitts recently with regard to Eozoon canadense^ leading 
to a decision adverse to the organic character of that object. — Mr. 
White offers some remarks on the Jura-trias of Western North 
America; Mr. Fontaine continues his notes on the mesozoic 
strata of Virginia, and Mr. Bannister contends for the hypothesis of 
the transition character of the Rocky Mountain lignite series, or 
Laramie group. — Some new species of anthozoa and cephalopoda 
added to the marine fauna of the eastern coast of North 
America, are described by Prof. Verrill ; the cephalopoda have 
some specially interesting features. — Mr. Penfield gives analyses of 
triphylite. 

Annalender FhysikundC hemic, 1 ^ 0 . 2 , — In this number Herr 
Thoss communicates an interesting paper on artificial dichroism. 
lie experimented (to produce it) in the three directions of making 
a coloured isotropous medium doubly refractive, colouring a 
doubly-refractive medium, and giving a colourle.ss isotropous 
medium both colour and double refraction. The last series were 
negative in results. In the first series, plates of gutta-percha, 
indigo, and ehrysamminate of potash gave convincing proof that 
there is no difference between double refraction produced mechani- 
cally and double refraction in crystals. It was found impossible to 
produce dichroism with pressure in coloured glass, ('olouring 
matter in crystals is considered the real producing cause of 
dicliroism. The subject of quickly alternating electric currents 
is treated by Herr Obcrbeck, who notes as an important 
fact the diminution of the resistance of liquids by increase 
in the number of alternations of the transmitted current in 
unit time ; this occurs only when the number becomes high, 
and the average time of passage of one constituent mole- 
cule to its neighbour in the direction of the current can 
no longer be regarded as infinitely small in comparison 
to the duration of the current. The author describes experi- 
ments on alternating currents in two induction coils, variously 
connected, and finds in the phenomena certain analogies to vibra- 
tions of the nature of sound and light. — Herr J.ubar^ch endeavours 
to show that the faultiness of pa:;t experiments on fluorescence 
has arisen only from the first of three causes assigned by Prof. 
Lommcl, viz., absorptive action of the fluorescent liquid on the 
fluorescent light, in observation of the liquid mirror. He finds 
evidence of the generality of this law ; in all fluorescent sub- 
stances the more refrangible limit of the derived spectrum com- 
cides with the place of strongest absorj^tion in the absorption 
spectrum, or (where this is not distinctly perceptible) with the 
place of strongest fluorescence in the fluorescent spectrum. Sub- 
stances with double fluorescence, as chloroifliyll (the phenomena 
of which he describes), are not excepted from the law. — Herr 
Rudorff dcscrif>es a simple and convenient apparatus for deter- 
mining the specific gravitv of powdered substances ; Herr 
Wiedemann and Herr Schulze, an arrangement with which can 
be proved the dissociation of hydrate of chloral at 100® ; Herr 
Wiedemann, experiments yielding the result that by passage of 
electricity a gas may become luminous far under ic»”, &c. — A 
large part of the number is occupied with the concluding part 
of Kohlrausch’s paper on electric conductivity, &c., already 
referred to. 

Journal de Physique, February, 1879. — The opening paper 
by M. Jamin, on complements to the theory of dew is 
followed by one in which M. Lippmann shows that the 
depolarising property of a metallic solution is limited to the 
same metal as it contains ; and that this electric reaction may be 
applied, in several case.s in testing for a metal, as a convenient 
auxiliary of chemical analysis. The electric work expended to 
produce polarisation is stored (he contends) not in the form of 
chemical energy, but in that of electric^, as in a condenser. — 
M, van dcr Mcnsbmgghe offers some remarks on measurement 
of the superficial tension of liquids, ap^pos of recent experiments 
by M. Terquem.-— M, Qernez describes a method observing 
the rotatory power of quartz at different temperatures, and which 
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seems to meet the difficulties of the case better than that of M. 
Joubert and other physicists. Two quartzes of contrary rota- 
tion are fixed at the two ends of a tube, and only one is heated. 
A universal support or electro-diapason for inscribing and 
showing in projection vibratory movements is described by M. 
Duboseq. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 27. — “ On the Organisation of the 
Fo.ssil Plants of the Coal Measures. Part X.” By W, C. 
Williamson, F.R.S., Professor of Natural History in Owens 
College, Manchester. 

The still existing differences of opinion respecting the botani- 
cal affinities of the Sigillariae give value to every new fact calcu- 
lated to throw light upon the question. In 1865 Mr. Edward 
Wunsch, of Glasgow, made a discovery, which proves to have 
an important bearing upon it. He found, at Laggan Bay, in 
Arran, a series of rather thin carboniferous strata, separated by 
thick beds of volcanic ash, and in one of the carboniferous shales 
especially, he discovered the bases of the stems of numerous 
very large trees .standing perpendicularly to the shales. These 
trees have been referred to by several authors as SigiUarian. In 
the summer of 1877 Mr. Wunsch and 1 employed quarrymen to 
make extensive excavations amongst these strata, for tne purpose of 
adding to the extensive scries of specimens which he had obtained, 
and the whole of which he kindly placed in my hands. The 
aggregate result of these explorations was to show’ that the con- 
clusion previously arrived at, viz., that the stems had belonged 
to a grove of SigiUarian trec.s, was unsupported by a solitary 
fad. The^c stems were of very large rize, showing that they 
had belonged to fully growm trees. None of them displayed any 
traces of leaf -.'-cars, having outgrown the stages at which such 
.scars would remain visible. Their outer surfaces were scored 
with deep irregular longitudinal lis.sures, resulting from internal 
growth and consequent expansion, 'and which Japjjear to have 
been mistaken for the longitudinal grooves and ridges of a SigU- 
larian bark. Such, however, they certainly were not, since, in 
every instance, the surface bark had been entirely thrown off, 
and the fissures entered deeply into the subjacent bark layer. In 
most of the .stems this comparatively thin bark layer was the 
only one that remained, the greater portion of the inner bark 
and the central vascular axis having disappeared, leaving a large 
cylindrical cavity, which was filled up with volcanic ash. These 
stems failed to display a single feature justifying the conclusion 
that they were SigiUarian, 

In two of them the central cavity, instead of being filled with 
asb, was filled with 'miscellaneous heaps of vegetable matter, 
amongst which were large fragments of the vascular axes of 
various jflants, such as Lepidodendra and Stigmarioe, but in one 
of the largest stems were five or six decorticated vascular cylin- 
ders of Diploxyloid stems, of the largest size, and wdiich, though 
arranged parallel to the long axis of the cylinder which inclosed 
them, obviously did not belong to them, but had been floated in 
from without. The supposition that these had been young 
steins that had pprown within the hollow protecting cylinders, 
from spores, accidentally introduced, is w holly untenable, since 
each one of these several vascular axes has been the centre of a 
stem fully as large as that within w hich we found them aggre- 
gated. Of course, these Diploxyloid vascular axes had the 
♦organisation which Brongniart and the younger school of Frencli 
botanists which still upholds his views on this point, believe t( 
be characteristic of true Sigillariae — a conclusion from which ] 
have long dissented. 

The only fragments we found, that threw any light upon th 
character of tlie leaf-scars that had indented the surfaces 0 
these fully -grown stems, was a well-defined example of th 
Lepidodendroid type. 

We directed careful attention to the nature of the smallf 
fragments of branches and foliage which abounded in the vo 
canic ash with which the large stems were overlaid. Thet 
consisted of Lepidodendroid branches and tw igs of all skes ai 
ages, and no doubt was left upon my mind that they were real 
the disjecta membra of the stems around which they were sq pi 
fusely scattered. The only fhiits that have been obtained rec 
the same locality are Lepidostrobi, most of which contr 
macrospores and microspores. Umess we are prepared 
believe tliat this Arran deposit contained, on the one har 
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numerous stems without branches, and, on the other, yet more 
numerous branches without stems, we must recognise in these 
specimens the complementary elements of a grove of Lepido- 
dendroid trees. 

One specimen found is a very important one. It has a mean 
diameter of six inches, and is either a small stem or a very large 
branch. Internally it exhibits the same structure as all the 
smaller Lepidodendroid branches, except so far as it is modified 
by size and age. But in addition to its other features, it exhibits 
a very narrow exogenous ring surrounding the ordinary Lepido- 
dendroid one, thus ^ving some clue to the size attained by such 
branches before the internal organisation passed from the Lepi- 
dodendroid to the Sigillarian type. 

The important discovery by Mr. D’Arcy Thompson, of 
Edinbuigh, of young branches of Ulodendron with reproductive 
cones actually attached to the ‘•cars characteristic of the genus, 
finally settles the nature and functions of these scars, showing 
that they mark the positions from which bilaterally arranged 
deciduous organs of fructification have fallen. 

The structure of Calamostach) s Binneyana has had further 
light thrown upon it, sustaining my previously expressed convic- 
tions that it had a triquetrous axis, and that consequently its 
affinities were with Asterophyllites and Sphenophyllum, and not 
w ith Calamites. A specimen demonstrates that the six va‘-cular 
bundles going to the six fertile sporangiophores were given off 
in pairs from the three tnincated angles of a triangular vascular 
axis — an orientation absolutely indentical w ith that represented i 
in similar sections of stems of Sphenophyllum, published by M. 
Renault. The recent discovery by Herr Stur, of Vienna, of a 
jilant in which Sphenophylloid and Asterophyllitean leaves are 
found upon a common stem, establishes the correctness of my i 
previous conclusions, as to the very close affinities of these two ^ 
genera. | 

A laige series of specimens from Oldham and Halifax has 
enabled me to investigate in detail the very curious objects to 
which Mr. Carruthers gave the name of Traquairia, and w hich 
that observer believes to be a form of Kadiolarian life. Their 
very elaborate organisation can scarcely be made intelligible 
without the aid of plates. In a previous memoir {Phil. 7 'ians, 
1874, p, 56), I ventured to doubt the correctness of Mr. Carru- 
Ihtrs’ conclusions, and expressed my conviction that these 
objects resembled spores rather than protozoan skeletons. 
Further study of their details of structure has only strengthened 
this opinion which has also received the important supp« rt of 
Professors Haeckel and Strasburger, of Jena, both of whom 
have carefully studied my collection of specimens. These objects 
arc small spheres — the sphere-wall of which i-^ prolonged into a 
series of long radiating tubes not unlike the mui icated species of 
n Cidaris. In their young state eaeb niurication gives off a ' 
delicate thread or threads, which ramified freely in an apparently 
mucilaginous or gelatinous, structureless, invc Ung magma. In 
older specimens these threads developed into branching and 
radiating cylindrical tubes which, like the primary ones, had 
very thin walls. Within the outer sphere-wall, which consbtsuf 
the coalesced bases of these branching tubes, were at least two 
other thin layers of membrane, and in ‘•everal of the specimens 
the interior of the capsule is filled with cells, exactly like those 
seen in the corresponding cavities of Lycopodiaceous macro- 
5 pores found in the Halifax deposits from which the finest 
'rraquairiaj have been obtained. The^e olijccts differ consider- 
ably from all known reproductive structures ; but 1 agree wdlh 
Prof. Hffickel in his very decided rejection of them from the 
Jsadiolarian group of organisms, and with his conclusion tl^t 
they are vegetable and not animal structures. Prof. Strsis- 
burger thinks it most probable that their affinities are with the 
macrospores of the Rhizocarpm. 

Myriads of the vegetable fragments both from Oldham and 
Halifax are drilled in all directions w'Uh rounded inject or w'onu 
borings, and further traces of these zylophagous animals arc 
<iceii in innumerable clusters of small Coprolites of various size-, 
the size of those composing each clu-ter being unifonu. 

Lesirous of verifying Count Castracane’s alleged discovery of 
Hiatoms in coal, specimens of twenty -two examples of coal fnim 
various localities in Yorkshire, I.anca-liire, and Australia were 
reduced, after the Count’s method, to a small residue of ash. 
Tills work was done for me in the chemical laboratory of Owens 
College through the kindness of Prof. Roscoe. Like Mr. F. 
Kitten, of Norwich, the Rev. E. O’Meara, of Dublin, and the 
Rev. G. Davidson, of Logie Coldstone, I have failed to discover 
the ^ghtest trace of these organisms in coal. 


The last objects described are some minute organisms from 
the carboniferous limestones of Rhydmwyn, in Flintshire, and 
which were supposed by Prof. Judd to have been siliceous 
Radiolarians from which the silica had disappeared and been 
replaced by carbonate of lime. I fail to find any confirmation 
of this conclusion. The objects appear to me to constitute an 
altogether new group of calcareous spherical organisms that 
may either have beqji allied to the Foraminifera or have had 
some affinities with the Khabdoliths and Coccoliths. I have 
proposed for several species of the organisms the generic name 
of Calcisph^ra. Myriads of objects of similar character, but 
of larger size, constitute the greater portion of a Corniferous 
limestone from the Devonian beds of Kelly’s Island, U.S.A. 

Additional light is thrown upon some Lycopodiaceous Stro- 
bili, fern-petioles, Sporocarpous or crvptogamic conceptacles, 
and other spore-like bodies, Gymnospermous seeds and stems. 

Chemical Society, March 20. — Dr. Gladstone, president, m 
the chair, — The following papers were read On plumbic tetre- 
thidc, by E. Frankland and A. Lawrance. The authors pre- 
pared this compound by adding plumbic chloride to zinc-ethyl, 
and distilling the product in a current of steam. Ammonia, 
carbonic anhydride, carbonic oxide, cyanogen, nitric oxide, 
oxygen, and sulphuretted hydrogen, do not act on this substance 
at ordinary temperatures ; sulphurous anhydride converts it into 
a w'hite amorphous mass, consisting of diethyl.sulphone and 
plumbic eihylsulphmate. — Prof. W. Fo-ter gave a verbal com- 
munication on the production of the higher oxides of iron, 
chromium, manganese, and bismuth. When the salts of the above 
mclalis are treated with an alkaline solution of sodic hypobromitc, 
ferrates, chromates, permanganates, &c., are formed, oxygen 
being evolved. Copiier sulphate solution, when mixed with the 
hypobromitc solution, evolve-, oxygen at ordinary temperatures. 
— On the decomposition of water by certain metalloids, by C. F. 
Cross and A. Higgin. The authors conclude that pure sulphur 
decompo'-es water, uniting both with Us oxygen and hydrogen ; 
the decomposition is indepeiident of atmospheric oxygen. 
Amorphous phosphoru'^ decomposes le.nd acetate solution, but i*"/ 
without action on water at 100”. Vitreous pho'^phorus does not 
decoin j>ose water at loo'* w hen air is excluded. — On the volumetric 
determination of chromium, by W. J. Sell. To the boiling 
solution containiiig chromium, acidified with sulphuric acid, per- 
manganate is added until a pmk tint n niains after boiling for 
three minutes ; the manganese is ])recipitatcd by the addition of 
Sodium carbonate and alcohol, and filtered off ; the chromic acid 
in the filtrate is then determined by iodine and hyposulphite. 
The author also gives details of a method of fu'-ing chrome iron 
ore, by means of which an estimation of the chromium can be 
made in an hour and a quarter. 

Geological Society, March 12. — Henry Clifton Sorby, 
F.K.S., president, in the chair. — l.a^arus Fletcher, Arthur 
Samuel llamancl, William J. Pope, and George W. Slatter, 
W'crc elected Fellows of the Society. — 'I he following communi- 
cations were read : — On perlitic and s})berulitic structures in the 
lavas of the Glydcr Fawr, North Wales, by Frank Rutley, 
P'.G.S. He mentioned the fact tliat ilic lavas of Hala age in 
W ales w'ere generally vitreous, and instanced some remarkable 
cases of spherulitic structure from th it district. Prof. Judd 
stated that among the most ancient rocks of the north-west of 
Scotland were lavas showing spherulitic and fiuidal structure. 
These were also common in the old red sandstone lavas. He 
thought that as the sjiherulitic, perliiic, anil fiuidal structures 
were in rocks of modern date confined to vitreou-. varieties, the 
inference was safe, when applied to ancient rocks, that they 
were once glass. Dr. Sheiimer asked if an analy is of the 
rock had been made. If the rock v, a- a true perlite, there 
should be about 80 jier cent, of silica. If the rock was altered, 
one might expect a large excess of ma/nesia. Prof. Ramsay 
said that the character of ihe e lava-fiows was evident even with- 
out microscopic exaniinati »n. He recapitulated the evidence 
which had jjcrsuaded him of this when surveying the district, 
and expressed doubt as to the rocks at the ba-e of the Cambrian 
in North Wales being True lava-flows. Dr. Hicks said he 
thought there wa no reason wdiy a perlitic structure should not 
occur in rocks of Pala age. He thought the first spherulitic 
rocks recognised in this country had come from rocks of Arvonian 
age at St. David’s. Mr. Bauerman said that modern lava-fiows 
often cover very large areas, as in North America and India ; so- 
. the mere distance of the Wrekin from Wales would be no diffi- 
1 culty, Mr. Rutley doubted whether spherulitic structure was 
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always connected with vitreous. He did not see that the 
presence of magnesia would prove or disprove alteration. He 
did not think a rock could be vitreous if solidihed at a great 
depth, since it would hardly be able to cool with sufficient 
rapidity. — The gold-leads of Nova Scotia, by Henry S, Poole, 
F.G.S., Government Inspector of Mines. Tnl author remarked 
upon the peculiarity that the gold-leads of Nova Scotia are 
generally conformable with the beds in which they occur, whence 
Dr. Sterry Hunt and others have come to the conclusion that 
these auriferous quartz veins are interstratified with the argil- 
laceous rocks of the district. With this view he does not agree. 
He clas''ihed the leads in these groups according to their rela- 
tions to the containing rocks, and detailed the rc^ults of mining- 
experience in the district, as show ing the leads to be true veins 
by the following characters; — (i) Irregularity of planes of 
contact between slate and quartz ; (2) The crushed state of the 
slate on some foot- walls ; (3) Irregularity of mineral contents ; 
(4) The termination of the leads ; (5) The effects of contemporary 
dislocations ; (6) The influence of strings and offshoots on the 
richness of leads. The author further treated of the relative age 
of the leads and granite, and combated the view that the granites 
are of metamorphic origin, which he stated to be disproved by a 
study of the lines of contact. He also noticed the effects of 
glaciation on the leads, and the occurrence of gold in car- 
boniferous conglomerate. — On conodoiits from the Chazy and 
Cincinnati groups of the cambro-silurian, and from the Ilamil on 
and Genesee-shale divisions of the devonian, in Canada and 
the United States, by G. Jennings Hinde, F.G.S. After a 
sketch of the bibliography of the subject, the author described 
the occurrence of couodonts. lu the Cha/y beds they are 
associated w ith numerous Leperdttia^ s >nie trilobites, and 
gasteropods ; in the Cincinnati group wdth various fossils ; and 
in the devonian strata principally with fish-remains ; but there is 
no clue to their nature from these associated fossils. They 
]X>sse^s the same microscoinc lamellar structure as the Russian 
conodonts described by Pander. 'Phe various affinities exhibited 
by the fossil couodonts were discussed; and the author is of 
opinion that though they most resemble the teeth of myxinoid 
(idie^, their true zoological relationship is veiy uncertain. The 
paper concluded with a cla'^sification of the conodonts from the 
above deposits. — On annelid jaws from the cambro-silurian, 
Silurian, and devonian formations in Canada, and from the 
lower carboniferous in Scotland, by G. Jennings Ilinde, F.G.S. 
After referring to the very few recorded instances of the dis- 
covery of any portions of the organisms of errant annelids as 
distinct from their trails and impressions in tlie rocks, the author 
noticed the characters of the strata, piincipally shallow' wmler 
deposits, in which the annelid jaw> dcsciibed by him arc 
imbedded. A de^-cription w’as given of the principal varieties 
of form and of the structure of the jaw’s. They were classified 
from their resemblance to existing forms under seven genera, 
five of which are included in the family Eunicea, one in the 
family I.ycoridea, and one among the Glycerea, The author 
enumerated fifty-five different forms, the greater proportion of 
w'hich are from the Cincinnati grouj). 

Meteorological Society, March 19. — Mr. C. Greaves, 
F.G.S., president, in the chair. — The following were elected 
Fellows of the Society : — R. Burniston, W. II. Crawford, J. 
Davies, The Earl of Derby, H. Downs, S. Egar, T. S. Hodgson, 
S. Ilollins, T. M. Hopkins, H. Horncastle, C. W. Johnso •, E. 
M. Nelson, and F. Wilkin. — The papers read were ; — Dew, 
mist, and fog, by George Dines, F.M.S. The author has during 
the last two years made a number of experiments to determine 
the amount of dew that is deposited on the surface of the earth. 
The plan adopted was as follows ; — Glasses similar to ordinary 
watcn-glasses were procured ; the surface area and the weight of 
each was ascertained. These glasses were exposed to the open 
air in the evening, being placed on different substances, viz., 
on grass, on slate, and on a deal board, the tw o latter being 
raised a few^ inches above the grass, A minimum thermometer 
was generally placed by the side of each glass. It is only on 
rare occasions that an amount of dew exceeding the o*oio inch 
in depth has been deposited upon the measuring glasses, and out 
of 198 observations, in only 3 has that amount been exceeded. 
Fifty-eight observations give the amount from O’Oio to 0*005 
inch : 107 from 0*005 to 0*001 inch ; 22 less than o*ooi inch ; 
and 8 observations no dew at all. The author thinks it may be 
furly assumed that the average annual deposit of dew upon the 
ijurface of the earth falls short of 1*5 inch. There are two 
kinds of mist, the morning and evening ; the morning mist is 


caused by the evaporation from the water and the moist ground 
taking place faster than the vapour is taken away ; the air 
becomes saturated, but this does not 5 -top the evaporation ; the 
vapour continues to rise into the air, is there condensed, and 
forms mist, which gradually spreads over a wider surface. The 
evening mist is produced as folIo\s s -The cold on the gras^ 
caused by radiation lowers the temperature of the air al)ove it ; 
the invisible vapour of water previously existing in the air is iu 
excess of that which the air can retain vhen the temperature is 
lowered ; the surplus is condensed, becomes a mist-cloud, and 
floats in the air just above the surface of the grass. Taken 
either separately or combined, the mists appear to the authoi 
totally and altogether inadequate to account for those dense fogs 
which at times overspread large tracts of country. Dense fogs 
near the earth are often accompanied by a clear sky above, 
when the sun may be seen reflected from the gildtd vanes of 
I our public buildings. After long consideration the author 
! inclined to attribute these fogs to some cau'-eat present unknov n 
to us, by which the whole body of the air to some distance 
above the surface of the earth is cooled down, and, as a con.se- 
quence, part of the vapour in that air is condensed and forms 
what has been called an “earth -cloud.” — On the inclination of 
the axes of cyclone*?, by the Rev. W. Clement Ley, M.A., 
F.M.S. The object of this paper is to call attention to the 
evidences recently afforded by the rc'-ults of mountain observa- 
tions to the theory that “ the axis of a cyclone inclines back 
j wards.” The author first reviews the .state of the question up 
to the present time, and details his own investigations, chiefly 
founded upon the movement of cirru.s ebrnds ; he then refers to 
Prof. Loomis’s recent “Contributions to Meteorology,” in which 
I is discussed the observations at the summits and bases of several 
high mountains, the results of which fully confirm the theor> 
that the axis of a cyclone inclines buckw'ards. I'he di ciT^sion 
' on this paper was adjourned till the next meeting. — Contributions 
to the meteorology of the Pacific. No. III. .Samoan or Navigator 
Islands, by Robert H. Scott, F.R.S, 

Physical Society, March 22. — Prof. W. G, Adam.s, presi- 
dent, in the chair. — New Member, Capt. Hastings K. Lees, 
R.N. — Capt. Abney, R.E,, F.R.S., read a paper on obtaining 
photographic records of absorption spectra. Absorption spectra 
have Mtherto been recorded by the difficult method of hand- 
copying; but the discovery by Capt Abney of a silver salt sensi- 
tive to all rays in different degrees renders the photographic 
method available. The records thus obtained are photOCTaphs 
of the spectrum of the naked light of the source and of that of 
the ‘^ame light reduced by insertion of the absorbing material in 
its track, and these are taken parallel, so that the dark absorp 
lion lines can be readily compared. Examples of these were 
thrown by him on the screen. This method can be used as a new 
, weajwn in attacking solar phy-ics and determining whether or 
! not compound bodies exist in the sun. Absorption sjieclra to 
j compare w ith the sun can be got for compound bodies by burning 
; the matter in question in a flame in front of the slit and passing 
a bright light through the flame. — Prof. Guthrie, F.R.S., then 
read a paper on the fracture of colloids, as illu*-trated by experi- 
ments on the breakage of glass plates either by pres^-ure or heating 
at the centre or round the circumference. Circular plates of 
glass, pres‘^ed at centre or circumference, break in radial lines. 
However supported, a plate breaks in the same fashion if heated 
in th0 same way. If heated in the middle the crack is peak- 
shaped, like an obelisk on a double pedestal, two cracks forming 
the outline, with sometimes a third down the middle. The two 
cracks unite before they reach the edge on one side, and (as 
afterwards pointed out by Prof. W. G. Adams) the three ex- 
tremities of the tw'o cracks all meet at right angles to the edge. The 
crackage varies with the size and shape of the plates, the flame, 
and kind of glass ; but the type is the same for all. Cracks cre-s 
each other. Prof. Guthrie defined a crack as the line where 
the ratio of cohesion to strain is lea^t, and likened it to the 
lightning flash. Mr. W, Chandler Roberts, F.R.S., said that 
he had observed once a volute spiral crack in dried hydral^ 
silicic acid, and recommended Prof. Guthrie to study cracks in 
agate, which is the most perfect colloid known. 

Geneva 

Society of Physics and Natural History, November 6, 
1878. — M. Raoul Pictet read a paper on temperature and on the 
general synthesis of all calorific phenomena. The purpose of this 
research is to prove the absence of rigorous definition of the 
word “temperature,” the petitU principii on which the construe- 
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tion of aUihermometers rests, and the confusion which exists in 
most of thedreatises on physics between the termsh heat, sensible 
heat, latent heat, and temperature.— M, Arthur Achard described 
certain considerations relative to the useful effect of magneto- 
electric machines, and spoke especially on some experiments 
made by Prof. Hagenbach of B41e with a Gramme machine (see 
Archiv des Sc, Phys. et Nat,^ vol. Ixiv. p. 332). — Prof. ScAiff 
spoke of the electric currents observed in animals. Most of 
them proceed from the glands of the skin, which are veritable 
electrical apparatus. If we destroy the skin or cauterise it, 
currents arc produced which are attributed to the muscles, but 
which proceed from the movements of the animal. The observa- 
tions were made on the protics. 

November 21, 1878. — Prof. Soret communicated the results 
of his researches on absorption spectra by means of the eye, 
especially with respect to ultra-violet radiations. lie operated 
on the eyes of oxen and calve*?, and he found that the ultra-violet 
radiations were transmitted as far as the S line. The aqueous 
humour allows them to pass as far as V. The vitreous sub- 
stance has a transparency much greater than the aqueous 
humour. — M. Raoul Pictet presented several considerations on 
the passage to a liquid state of compressed gases, and in that 
state the limit which is produced for each gas at a certain 
pressure and a certain temperature. 

December 5, 1878.-— M, J. M. Crafts showed a new thermoscope, 
a description of which he recently published, and the air-reservoir 
of which is only V^th of a cubic centimetre. From experiments 
made with this instrument he concludes that the physical 
characteristics of different bodies are much less dissimilar at high 
than at low temperatures. — Prof. Schiff experimented before the 
Society on a seismograph of M. Ziegler, consisting of a tube of 
gold-beater's skin, with which he envelopes the member whose 
variation of volume he wishes to measure, corresponding to the 
beatings of the pulse. This large tube communicates its impres- 
sions to a registering apparatus by means of a very narrow tube. 
—Prof. Joh. Miillcr gave an account of very delicate microscopic 
observations made by him and M. Minks on lichens, and over- 
throwing definitely the theory of Sclnvendler (See Arch, des Sc. 
Jan. 1879, p. 49). 

Paris 

Academy of Sciences, March 24.— M. Daubreein the chair. 
— The following papers were read: — On the slow changes 
undergone by wine during its conservation, by M. Ilerthclot. 
These oV»scrvations relate to bottles of port 100 and 45 years old 
respectively, which the author analysed. Inter alia, the cine- 
sugar in the older wine had disaiipearcd almost completely ; and 
there was very little in the other. The wines must have lost 
more than a fourth of their acidity through etherification. The 
amount of cream of tartar was much under the normal solubility. 
The alcohol was in like proportion to that of recent port, there 
had been little change in it, therefore, probably. As to gases, 
one litre of the wine contained 12*4 cc. oxygen, and 32*3 cc. 
nitrogen, without carbonic acid \ corresponding to normal satura- 
tion of the wine by the gases of air. In saturation with oxygen 
this old wine contrasts with recent Burgundy wines, which have 
no trace of it in solution, but which contain COo, while the old 
ports have parted with this through diffusion.— Remarks on 
some points of crystallogy, by M. Lecoq Dc Boisbaudran. 
He makes inferences from the unequal resistances of differ- 
ent faces of a crystal to change of state. The solubility, of 
the crystal must vary with its exterior form. Ihe peculiar 
mode of regeneration of mutilated crystals is easily ex- 
plained ; also the influence of rapidity of growth on relative 
development of the different parts of a crystal, &c. — Communi- 
cations on several geographical questions, by M. de Lesseps. 
These relate to inter-oceanic canals and a conference on the 
subject, to be held in Paris on May 15 ; news from M. Soleillet 
on the banks of the Niger, and from Serpa Pinto, announcing 
important discoveries on the course of the Zambesi ; news also 
from M. Roudaire at Gabes.— Addition to a previous note on 
damming the Tiber at Rome, by M. Dausse.— Observations of 
Brorsen's periodic comet, by M. TempeL— Formula relating to 
perturbations of planets, by M. de Gasparis.-On resolving 
equations, bv M. Pellet.— On the solution in whole numbers of 
the equation {i)aX^ -f -f dX'^Y^ H- fX^Y + ^^Y^ — <, 

by M, Deaboves.— Molecular vibratioiw in magnetic “«tals 
during passage of undulatory currents in these metals, by M# 
Ader. Such vibrations are thus had in all the mamutic metals, 
and ghre articulate sounds. To have them in all their intensity, 
a mechanical action must be opposed to the wires or barSf 


especially the inertia of two heavy masses at their extrew 
mities. The effects of these electrodynamic .vibrations, and 
the conditions of mechanical actions to be opposed to the^* 
bars are quite the same as those the author has itidicatedb 
for electro-magnetic molecular vibrations.— On ytterbine, the- - 
new earth of M^ M^rignac, by M. Nilson. — On scandmm^ anew, 
element, by M. Nilson. The preparation of ytterbine (which- 
he describes) furnished a sub.stance with molecular weight 127*6 > 
instead of 131, indicated by M. Marignac ; and M. Nilson was* 
led to suspect the presence of another earth, of lower molecular 
weight, mixed with the product examined. The spectroscope ' 
favoured this idea, and M. Thalcn indicates the lines proper to 
the spectrum of the new earth. The name given to the new 
element is meant to recall its presence in gadolinite or euxenite 
minerals, found only in the Scandinavian peninsula hitherto. 
The atomic weight is under 90. M. Nilson remarks on some of 
its chemical properties. — On the cyanosulphite of potassium, by 
M. Etard. — Thermochemical study of alkalino-earthy sulphides, 
by M. Sabatier. — On various alcoholic iodides and bromides, by 
MM. De Montgolfier and Giraud. — On the formation of aurine, 
by MM. De Clermont and Frommel. — On the presence of lithine 
in rocks and in the waters of seas ; consequences relative to • 
saliferous strata and to certain classes of mineral waters, by M. 
l>iculafait. Lithine is as widely distributed as soda and potash, 
and accompanies these two bases in all rocks of primordial forma- 
tion. It exists in the Mediterranean and other seas in such 
quantity that it can be recognised in the residue of evaporation 
of even one cubic centimetre. It concentrates notably in the 
sediments of salt marshes. Marls in small quantity give an in- 
tense spectrum of lithine. All waters mineralised in the primor- 
dial formation contain lithine, and all waters distinctly saline 
contain it in exceptional proportion. — Resistance of germs of 
certain organisms to the temperature of 100® ; conditions of their 
development, by M. Chambcrlaud. He describes two forms of 
Paciilus^ whose germs have this resistance ; boiling water several 
minutes or even an hour will not kill them. — On the presence in 
the blood and tis.siies, under spheroidal form, of certain liquids 
not miscible in water and which have penetrated through the 
lungs, by M. Poincar^. Spirit of turpentine and nitrobenrine 
are among the substances observed to have this effect. The fact 
bears on respiration of noxious vapours by workmen. — Ana- 
tomical and physiological study of nectaries, by M. Bonnier. He 
rejects Darwin’s theory of the r 6 le of nectaries. Nectariferous 
tis-ncs, floral or extra floral, emitting a liquid or not, form 
special nutritive rc'^erves in direct relation with the life of the 
plant. — Experimental researches on the conditions of growth of 
root haiiN, by M. Mer. — On a new disease of the Kubiacem of 
hothouses, by M. Cornu. — On halos and parhelias seen in the 
park of JSaint Maur, by M. Kenou, — On the unity of forces in 
geology, by M. Hermite. 


CONTENTS Page 

Colour in Naturf. By Alfred R. Wallace 501 



OUB Book Shelf « 

I.eKKe’*. “ ITi‘;t')ry of the Birds of Ceylon. — R. Bowdler 

Sharpe . * ; V.* * „• * • 

Gevaert’s “ Structure ct Modes de Fc'condalion des l leurs . . 5c6 

Lbtteri. TO THE Editor;— 

Deltaic Growth.— Pat. Doyle 

Atmospheric Pressure — Joao Capfllo 

On the Pupation of the Nymphalida: —J. A. OsnoRNtt .... 507 

Tides at Chepstow.— J ohn Yeats ; Wm. Bowen 507 

Ice Pearls.— J. Shaw 

Unscientific Art.— John W. Buck 

Science and War— Signalling nv Sunshine. By H. Baden 

Pritchard 

Flooding the Sahara 

The I.0NGKST Tunnel in the World 

Our Astkono.mical Column;— 

Brorsen's Comet 

Mira Cell 

The Minor Planet Hilda * .* 

ExrKRI.MENTAL RfSBARCHHS ON THE 

Radiation. By W. Crookes, F.R.S. . . . 

Meteorological Organisations . 

MvfOLOGY. By Rev. M. J. Berkeley 

Geographical Notes 

Notes . 


50S 

509 

509 

510 

510 

510 


Intellect in Brutes 

The Plane of Polarisation Elbctro.magnetically Rotated in 


A Vapour ... 

University an® Educational Intellicrncb 

SciBNTinc Serials 

SoetBTIBS AND 


SII 

5*4 

5*5 

5*5 

.5*6 

519 

5*9 

5*0 

5*0 

521 


NATURE 


5=5 


THURSDAY, APRIL lo, 1879 


tOHANNES MUELLERS CLASSIFICATION OF 
■’ PASSERES ^ 

Johannes Muller on Certain Variations in the Vocal 
Oroansofthe Passeres that have hitherto escaped hotice. 
The Translation by F. Jeffrey Bell, B. A. Edited, with 
an Appendix, by A. H. Garrod, M.A., F R.S. (Oxford, 

at the Clarendon Press, 1878.) 4to. Plates. 

M ore than thirty years ago was this celebrated 
treatise, now translated by Mr. Bell, published, 
but without attracting any notice in this country. It is 
true that some twelve months after the author’ s investiga- 
tions were first communicated to the Academy of Sciences 
of Berlin 26, 1845), a brief abstract of them 

Appeared in what was then, as it still is, our leading bio- 
logical magazine {Ann. Nat. Hist, xvii. p. 499)i but no 
one here seems to have thought them worthy of further 
attention. Indeed, the principal British ornithologists 
had so long gone astray in pursuit of that will-o’-the- 
wisp— the “Quinary System,” which seemed to have 
been revealed to the obscure vision of Vigors, and had so 
completely mystified themselves with hazy specula- 
tions concerning circles, types, affinities, and all the 
jargon of what was so loudly proclaimed to be the 
“Natural Arrangement,’’ that it would have been hope- 
less to expect them to return to the paths of common 
sense. Their successors had to make the best of what 
was before them, and that best was obviously to leave 
it alone: for they doubtless found, even as we find to 
(lay that all which had been written by the Quinarians 
v-as’ hopelessly unintelligible.' Preached, however, as 
this doctrine constantly was, amid terrific maledictions 
on all who hesitated to receive the “ Circular System ’’ as 
the orthodox faith, they were content to let its results 

pass unquestioned, and thus the “ Natural’’ Orders and 
jthcr groups, which were the invention of Vigors and 
some of his followers, were silently accepted, and they 
continued to be adopted by most British ornithologists 
until very recently, if indeed they have now gone wholly 
to their rest. There is nothing extraordinary in all this. 
•40 disputant is so difficult to overthrow as a mystic, and 
a mystic your Quinarian certainly was. He could, more- 
over— and the fact is worthy of note, since mystics are 
seldom so highly accomplished — write long and smooth 
sentences, irreproachable as to style or grammar, gene- 
rally not deficient (allowance being made for certain false 

' ' The Quinarian system has so completely dropped out ?f 
readers of this generation may be at a loss to find out what it really was. 
Wo therefore present them With the ftillowing Symbolum JrAwn 

MD by a very orih dox Quinanan (Mr. Neviltc Wtiod), in i8^, in the u ype 
hat It will convey clear uleas to them The firet and fundamental prin- 
ciple inculca.ed by Maclcay and Ins d.sciplcs .s, that all nature moves in a 
4?cle and that the series of beings is unbroken; and. sec >ndly. that c.ncb 
irouD Ind each species has a doii'de affinity. Every one of the higher 
SoSSs has a b.narv division, viz. the nor.nal or typical and the aberrant 
hie former coritaininir two, and the latter three, of the five subdivisions of 
which each of the higher groups is composed. We can^t here explain t »c 
doctrine of analogy — which w wholly distinct affinUy but 

give an instance of u :-the Hedge Dunnock in the 
&OUSC Sparrow in the FrinpUida I that is. the one bears 
to the Sylviadee that the other does to the FrtftjnUtda, and they a 

fiid to bear an analogy to each other. The wh Ac .oological senes, before 
arranged in a simple cha n, according to thus system revolves m an 
infinite number of circles around man, from whom they may w 
deSe on all sides." It is pleasing to observe that a little further on the 
author states ihat “ no one wlio supposes the 
of it, to lead to Atheism, can nghtly understand its principles, 

Text-hook ^ pp. 30, 31. 
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premisses) in logical arrangement, sometimes distinctly 
marked by wit, and always abounding in metaphor. They 
only lacked a plain meaning. If you pleaded that it was 
not easy to distinguish the boundaries of the metaphorical 
and the real, he politely intimated in reply that you 
were an ass, and deluged you with another torrent of 
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objection, your Quinarian began to lose his temper, and, 
metaphorically shaking *^a bunch of fives” (namely, his 
fist) in your face, discharged at you a volley of well- 
assorted epithets, about the reality of which there could 
be no doubt. This is absolutely no exaggeration of some 
of the characteristics of the Quinarian controversy which 
may be found in certain publications since 1823, when 
Vigors unhappily began to apply to Ornithology the sense- 
less fantasies which Macleay had a short time before 
evolved from the depths of his own imagination. Good 
workjvcry good work, was no doubt being done in the mean- 
while by some British ornithologists, but the good work was 
wholly of a limited and special kind. Generalised or 
broad views were either not taken at all, or, if attempted, 
were propounded by men of comparatively poor ability, 
men who were unable to see their way through the baleful 
fogs that the Quinarian magicians had conjured up around 
them. It is not too much to say that for some forty years 
British ornithologists were wandering in a wilderness of 
words. Tcmminck’s ^'Manuel d'Ornithologie,” the 
second edition of which was published in 1820, and 
speedily became well known in England, it is true, kept 
some, who regarded it as a kind of gospel, from being 
utterly bewildered by the cloudy dreams of the Quinarians, 
for Tcmminck was a simple-minded Dutchman, who had 
no philosophical or pseudo-philosophical theories to sup- 
port, no circular visions to relate, and no metaphorical 
phrases wherewith to encumber his statements. He 
wrote in French, and if his language appeared to Vieillot 
not to be the pure French of the Academic Franqaise, it 
\vas easily understood by most Englishmen, and he con- 
sequently exercised an enormous influence on their mind 
—an influence which in time produced evil effects, though 
that is at present no business of ours to show. 

During this period of darkness in England there were, 
however investigators in other lands pursuing what is 
now obvious to all to have been the right road. Unfor- 
tunately their investigations were published so as to be 
practically inaccessible to our countrymen, and the results 
at which they arrived were utterly unknown to British 
ornithologists. Thus we find Strickland, by far the best- 
infornled man of his calling and time, saying, in 1844, 
that the labours of Wagler^ and Nitzsch ''have not fallen 
under my inspection.” Accustomed as we are in these 
days to the rapid exchange of publications with our 
continental brethren, we might regard this at first sight 
to be a grave shortcoming, but commercial and postal 
facilities of intercourse with fellow-workers in foreign 
countries did not exist, and we arc prepared to maintain 
that no very great blame is to be ascribed to British 
ornithologists of that epoch for not knowing what was 
being done abroad. The fault lay beyond them. There 
was first the heavy import duty on foreign books, which pre- 

* ReferrinK probably to hit “ NatOrUches Syttem " . of jo, f or hij 
“Syzitem^AviUm" oC 1827 had long before been renewed » England 
(Zooi. Joum. iii* p* 4^5)- 

A A 
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vented international booksellers from existing, and made 
it far more difficult to obtain in London a work published 
inParis or Leipzig than it now is to get one that has been 
printed in Chili or Japan. N ext—perhaps it should have 
been placed first— there was the lamentable fact that so 
defective was English education, that few boys were 
taught to read a book in any modern language but their 
own. Enormous time was wasted at school over Greek 
and Latin, which, owing to the sensek^s method of 
teaching, were, as now, scarcely ever taught to any ubcful 
purpose. A smattering of French was sometimes picked 
up by boys when at home for the holidays, but that was 
all. German was an utterly unknown tongue. All this 
is of course notorious. To the ordinary English gentle- 
man it mattered nothing, nor did it signify very much to 
the literary man, but on the man of science its effect was 
disastrous, and especially was it so to the naturalist. 
Most of Cuvier’s works had been, it is true, translated, 
so they were open to all, but this was a very exceptional 
case. Probably no British ornithologist had ever heard 
of Merrem, Tiedemann, or Meckel ; assuredly no British 
ornithologist was acquainted with their writings. Yarrell, 
Macgillivray, and Blyth had each made some advance 
in certain directions, and the last two were unquestionably 
not fettered by Quinarian bonds, but their advance was 
rather that of scouts than that of permanent occupiers. 
Later came Nitz.sch, Dr. Cabanis, and the illustrious 
author of the work under review — in Germany, and— in 
Sweden, Sundevall ; but still no effect was produced on 
our insular mind. 

It was Nitzsch who first began the great work of criti- 
cally examining the Linnaean Orders, Passercs and Piccf 
— the very names of which had passed out of use and 
were well nigh forgotten in this country, being superseded 
by the term Insessores, In his anatomical contributions 
to Naumann’s excellent Vdgel Deutschland’s,” a work 
still far from being appreciated in England, in his treatise 
on the Carotid Artery of Birds — which unfortunately yet 
remains in the obscurity of its original Latin, and much 
more completely in his “Pterylographie” — edited after his 
death by Dr. Burmeister, and only translated into English 
for the Ray Society in 1867 — the most important struc- 
tural differences and affinities between the various forms 
so classed by Linnieus were clearly shown. The Order 
PassercA {or Passerince as Nitzsch called it) was revised 
and reconstructed, some genera being added and others 
excluded, while a majority of the Linniean Piece became 
thePicarice of Nitzsch — a very heterogeneous assemblage 
it must be allowed— the old name being unsuitable, 
since the genus Pica was found to be truly Passerine. 
But Nitzsch had the opportunity of dissecting but few if 
any of the New-World forms, and consequently he did 
not know that many American Passeres differed essentially 
from those of the Old World in the structure of their 
vocal organs. This fact it seems was first ascertained by 
Macgillivray,'^ but he did not see its importance, which 
was really recognised by Muller, and the latter's discovery 
was the cause of the treatise now translated for us after 
so many years by Mr. Bell, and edited by Mr. Garrod. 

‘ Mailer in the work under review (Transl., pp. ^ and 6) makes the mis- 
take, which Ms translator or editor mi^ht, we think, have corrected, of 
attributing the anatooitcal portions of the ** OrnithologicM Biography to 
Audubon t They are admittedly by Macgillivray, who is known to have 
alio helped largely in the.composition of that work. 


Though ornithologists have by no means followed up 
Muller’s investigations as they deserved, the period that 
has elapsed since their publication has not been alto- 
gether idly passed, and Mr. Garrod has enhanced the 
value of his coadjutor’s translation by adding thereto an 
appendix bringi()g the knowledge of the subject almost 
‘*up to date,” and incorporating the results of his own 
labours thereon. M idler, however, was no more free 
from error than his predecessors had been. He divided 
his Passcriften '^ — to which he applied .the Vigorsian 
title of /nscssores— into three tribes the Oscines or 
Polymyodi^ “having the lower larynx formed partly by 
the trachea and partly by the bronchi, and possessing 
five or six pairs of muscles attached to the end of certain 
of the bronchial rings ” ; (2) the Tracheophones, with 
the lower larynx formed exclusively by a modification of 
the lower part of the trachea”; and (3) the Picariiy 
“ with the larynx either partly tracheal and partly 
bronchial, or wholly bronchial and with not more than 
three pairs of muscles.”* The Ptcarii of Muller, how- 
ever, form a group not quite commensurate vith the 
PicaricB of Nitszch, and this is a point to which attention 
should be directed, as, owing to the very slight difference 
between the two names, one has been frequently written 
for the other, and the two groups deemed to be identical. 

I N itzsch very properly excluded what are now known as the 
Tyrannidee irom his PicaricPy while Muller, as improperly, 
included them among his Picarti. Both authors also erred 
in their conception of the family AmpelidcCy which, in the 
sense in which it is used by them comprises two very dis- 
tinct groups, the Ampelida: proper and the Cotingida:. 
Nitzsch, whose experience had lain with the single Euro- 
pean representative of the former, placed the family 
among his while Miiller, judging it would appear 

from the Ncw-World genera, which arc now more rightly 
held to compose the Cotingidee^ referred the family to his 
Picarii, It is nowadays abundantly clear that the true 
Ampeiidee are very normal Passeres^ while the Coi/m^idee 
are not Passeres in the most restricted sense. But it is 
impossible for us here to go into details. Mr. Garrod’s 
appendix will show how and to what good purpose he, 
with the abundant opportunities he has enjoyed, has fol- 
lowed Miiller s line of research, and has greatly extended 
it. We certainly wish he had more explicitly set forth, 
in a tabular form for instance, the general results of his 
continuous investigations. The want of some such sum- 
mary is the only serious complaint we have to make 
against this book ; and, regretting as we do its absence, 
we think we can perceive what has possibly been the mo- 
tive of his abstention — his consciousness that there is yet 
much more to be done, that few conclusions drawn ai 
present can be otherwise than general, and that fewci 
still can be final. On one important point, however, h 
corroborates what we imagine to have been a singularl 
interesting discovery of Prof. Huxley’s, namely, the dl 
vergence of Menura (the Lyre-bird) from almost all th 
other Passeres^ its only relative (and the relationship ca 
hardly be very close) being Atrichia, 

Our sincere thanks, and those of every English-speakin 
ornithologist, are due to all concerned in this book — f 
Mr, Sclater, whose influence with the Clarendon Pre; 

* These definitions are taken from Prof. Huxlejr {JPr^c, Z0OI, S»c,, 
p. 471), being expressed with his usual admirable terseness. 
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Delegacy caused it to be undertaken ; to Mr. Bell, who 
ecems to have very efficiently perform^ the actual task 
of translation ; ^ to Mr. Garrod for the Appendix already 
Mentioned ; and last, though not least, to Prof. Peters for 
supplying the use of the very plates which illustrated 
Muller’s work. • 


OUR BOOK SHELF 

Proceedings of the London Mathematical Society^ vol. ix. 

(November, 1877, to November, 1878.) 279 pp. 

(Hodgson and Son, Gough Square, 187^) 

We have, in previous notices, indicated the character of 
the papers contained in former volumes, and the same 
remarks apply equally well to the volume before us. We 
shall content ourselves, in our present notice, with giving 
the titles and author’s names only of the more important 
papers. 

Prof. Cayley, not so large a contributor as usual, 
furnishes a short paper ** On the Geometrical Represen- 
tation of Imaginary Quantities, and the Real(»f, «) Corre- 
spondence of Two Planes,” and another equally short, 
“ On the Theory of Groups.” There are brief notes On 
a Generalised Form of Certain Series,” by Mr. Glaisher ; 
“On the Transformation of Elliptic Functions,” by Dr. 
Klein, of Munich; ‘‘On Certain Extensions of Frullani’s 
Theorem,” by Mr. C. Leudesdorf ; “ The Flexure of 
Spaces,” by Mr. C. J. Monro; “On the Relation 
between the Functions of Laplace and Bessel,” by 
Lord Rayleigh; “Notes on Normals,” and “The 
i^ecomposition of Certain Numbers into Sums of Two 
.Square Integers by Continued Fractions,” by Mr. S. 
Roberts. Longer papers are ; “ On the Singularities of 
the Modular Equations and Curves,” by Prof. H. J. S. 
Smith ; “ On Partial Differential Equations with Several 
Dependent Variables,” and “ On a General Method of 
Solving Partial Differential Equations,” by Prof. Lloyd 
Tanner ; “ A Method in the Analysis of Plane Curves,” 
]jy Mr. J. J. Walker; “On Conjugate Four-piece 
Linkages,” by Mr. A. B. Kempe ; and “ A New 
Method of finding Differential Resolvents of Algebraical 
liquations,” by Mr. R. Rawson. M. Halphen contri- 
butes a long and valuable paper on “ The Characteristics 
of Systems of Conics.” 

Physical papers arc “ On the Electrical Capacity of a 
Long Narrow Cylinder, and of a Disk of Sensible Thick- 
ness,” by Prof. J. Clerk Maxwell; “On the Conditions 
for Steady Motion of a Fluid,” by Prof. Lamb; “Notes 
on the Solution of Statical Problems connected with 
Linkages and other Plane Mechanisms,” by Prof. A. B. W. 
Kennedy ; “ On the Astatic Conditions of a Body at ted 
on by given Forces,” by Prof. Minchin; and “Progres- 
sive Waves,” by Lord Rayleigh. Mr. H. McColl con- 
tributes a paper in two parts bearing on logic and proba- 
bilities, viz., “The Calculus of Equivalent Statements.” 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
t by his correspondents. Neither can he undertake to return^ or 
•t to correspond with the writers of rejected manuscripts. No 
''A notice is taken of anonymous communications, 

VThe Editor urgently requests correspondents to keejp their letters as 
J short as possible, 2 he pressure on his space is so great that it 
T is impossible otherwise to ensure the appearance even of com- 
'I munkations containing interesting and novel /acts.] 

Brorsen’s Comet 

I OBSERVED Brorsen’s comet, about 8h. on March 29, through 
whitish haze that extinguished the small stars near it.^ It 
inf.Wared about the seventh magnitude, by estimation 3' in 

We might take exception, perhaps, to his rendering of the title, which, 
of »bink, might have been more literally and better expressed by “ On the 
^Iherto Unknown Diversities; of Type in the Singing Organs &c. 
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diameter, its light very much condensed in the centre and ap- 
proximately circular. 

On Apffi 4 1 obtained the following places, although the 
moonlight much diminished its brilliancy 

1874. G.M.T. App. R.A. A|q>. decl. 

h. m. s. h. m. 8. a • » 

April 4 ... 8 29 59 ... 2 56 537 ... + 25 42 36 

„ ... 8 38 31 ... 2 56 5S‘3 + 2$ 42 $6 

At the first observation the comet was compared with the star 
Arg. + 25®, No. 485 ; at the second with Arg. + 25®, No. 496 
(Bonn Obs., vol. vi.). The observations admit of more accurate 
redaction. 

The correction to the ephemcris of Ilcrr Schulze (reproduced 
in Nature, vol. xix. p. 510) is — 

s. , ,, 

In R.A - 5*0 1 In decl - 31 20 

On both evenings when the equatorial was set to the position 
given in the ephemeris (with Stras-er’s correction, A.N. 2250) 
the comet was not in the field of a low power. The above cor- 
rection to the declination may prevent loss of time in findiii**' the 
comet. G. L. Tupman 

I, Vanbrugh Park, Blackheath, April 6 


Madagascar Forms in Africa 

A paragraph in a recent number of Nature (p. 470) men- 
tions the discovery of a new species of Ouvirandra in Eastern 
Africa, the genus being hitherto supposed to be peculiar to 
Mad^ascar. The plant in question, which was collected l)y 
Dr. llildebrandt, is, however, as has been pointed out by Dr. 
Trimcn and myself {Gardeners’ Chronicle^ February l, p. 149), 
not a species of Oitvirandrat being destitute of the fenestrated 
leaves, which is the only distinguishing character of that not very 
sound genus. It is, in fact, a well-known and widely •di.stributed 
African jdant, Aponogeton hptostachyus^ E. Mey. Dr. Hilde- 
brandt, when lately in this country, fully assented to this identi- 
fication. 

A more novel fact in the same connection is the discovery by 
my colleague. Prof. Oliver, of a new monimiaceous plant amongst 
the collections of Gustav Mann in East Tropical Africa. The order 
itself, though represented in Tropical America and Asia, has 
hitherto lieen unknown in Africa, although the Mascarene Archi- 
pel.ago is nell sujiplicil nith species, and one at least is known 
from the Comoro Islands, whence its remarkable fruit was sent 
to the Kevv Museum by Dr. Kirk. 

W. T. Thiselton Dyer 


Transportation of Seeds 

In Nature, vol. xvii. p. 390, which through the careless- 
ness of my agent has only just reached my hands (together with 
the numbers for August, September, October, and part of 
November), I see Mr, E'rancis Darwin notices the penetration 
of certain grai-s .seeds through the skin of sheep. It may in- 
terest him and your readers to know that I can corroborate thi-; 
from what I have witnessed here and at the Cape of Good 
Hope. 

In passing a butcher’s shop in Noumea, lately, I was struck 
with the appearance of a fore-quarter of mutton. On a do er 
examination I found it so full of grass-secds that it resembled 
a hanyust unpacked from its bag of chaff. Many of the sce<ls 
had still their long thin tails drawn through the flesh like 
threads interlacing each other in every direction. On question- 
ing the butcher, he said they rarely killed a sheep that was not 
more or less jmnetured. 

All our sheep are imported for slaughter from Australia or 
Norfolk Island. This particular one came from the former 
place. 

At the Cape of Good Hope I have skinned “ spring-bucks,” 
in which the shanks were pierced through and through with 
these “awms” and small thorns. My wonder has been how 
the animals could endure the pain of moving, but I suppose 
they do not suffer as we do. E. L. Layard 

iiritish Consulate, Noumea, New Caledonia, February i 


Rayons de Crepuscule 

What does Mr. Abbay call (vol, xviii. p. 540), the “low 
country ” in Ceylon ? If he means the sea-board generally, I 
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cnn assure him that, while juajriatrate at Point Pedro, five-and< 
twenty years ago, I used almost nightly to s^ee ** rayons de cre- 
pU'cule”in the most glorious perfection for months together. 
Point Pedro is the extreme northern point of the inland, with 
a ‘ plendid sea horizon. I shall never forget the beauty of the 
tints. E. L. Iayard 

British Consulate, Noumea, New Caledonia, February i 

Salmon in Rivers of the Pacific Slope 

In a notice of the Report of the U.S. Commissioner of Fish 
ami Fisheries, in Nature, vol. xix. p, 430, the reviewer refers 
t > tlie statement in a memorandum respecting the American 
saluion and white fish recently introduced in New Zealand by Dr. 
la nes Hector,” that “so far as yet observed, the adult fish all 
die after spawning and never return to the sea.” The reviewer 
writes : “ We shall be glad to have some authoritative statement 
w ith regard to the above fact, as without some explanation it 
sccMus too extraordinary for belief,” 

I )r. Hector in the above remark refers to (he so-called “ Cali- 
fornian Salmon” {Salmo quinnat') when in its native waters. 
Fhere must be some exceptions to the rule as above stated, for 
Mr. Livingstone Stone, in his evidence in the same volume (p. 
8‘’6), testifies that in the Columbia full-growm fish of this species 
arc caught in considerable numbers, nearly exhausted, on the 
hark of ihe drift-nets, in July and August, but it i^ nevertheless 
almost strictly true. 

In the Fraser River, British Columbia, the general opinion is 
that the salmon never return to the sea except accidentally in a 
dying state. The Indians, who are generally well informed 
uch points, affirm this. The late J. K. I.or(l, in his 
“ Naturalist in British Columbia,” (vol. i, p. 40, et snq.), is very 
clear on the same point. It moreover, almost certain from 
the I umultuously rapid character of the Fraser, that the salmon 
h uched in its upper waters — in some instances 600 miles from 
the sea— never return there till mature and ready to spawn, and 
flut (his act is their last. They show no disposition to attempt 
to "o hack to the sea. I have seen them in great numbers in 
s Kill Streams tributary to the North Thompson, in August, spent, 

I Ik ir silvery colour turned to a livid red (with the exception of 
the fins and tail, w^hich are darker) but still heading persistently 
up stream, and continuing to do so, till from sheer weakness the 
cunent carried them away. In fording the brooks, the disturb- 
aixe of the water causes those ]X)sses^ing sufficient vitality to 
cuter in all directions, but interrupts only for a moment their 
do'-ced struggle. At this season, in most years, dead salmon 
in great numbers are found floating down the stream, or stranded 
• u the bars and banks of the river. 

In Okanagan, Shuswap, and other lakc'«, there is a smaller 
fi b, which may be a “land-locked” salmon, but of which I was 
n t able to preserve specimens. The Indians say that it does 
n )t come from the sea, but lives in the deep waters of the lake, 
!iil in August it enters certain streams to spawm. Like the 
sal. non it becomes, when spent, first blotched with pale red, and 
ev«oitually altogether of that colour and without silvery lustic, 
the Ilesh at the same time losing its pink tint. It possesses the 
s ime instinct of struggling against the stream till it dies, I have 
seen them in brooks w ithin a stone’s throw' of the lake, endea- 
vouring w'ith their remaining strength to keep themselves from 
being carried back into it. 

Lord makes an exception of the “fall” or “dog-tooth” 
ahnon (.S'. lycaodon\ of which he supposes some go back to the 
MM, and return to the rivers in following years. It remains, 
t )\\ ever, an undoubted fact, that by far the greater part of the 
pi xli^ious number of salmon entering the Fraser every year, 
•»rish. The fish ajmears to refuse food, and is not caught in 
nc river by bait or fly, though frequently taken by trolling with 
fish or spoon-bait in the salt water. 

It is much to be desired that a systematic investigation of the 
.sp»cies of salmon frequenting the Fraser and other rivers of 
British Columbia should be made, embracing their habits and 
(lie ct)urse of their migrations. The subject is an interef,ting, 
but very intricate one. George M. JDawson 

Geolo^cal Survey of Canada, Montreal, March 27 


The Marsupials of Australia ' 

The peculiarities of the structure of the marsupials of Aus- 
tralia arc so remarkable and their habits are so unlike those of 
the placcntaU of .the Old World, that probably no apology is 
•ceded for venturing to lay before your readers a short account 


of one of these peculiarities possessed by certain genera, which 
I believe has c caped the observation of most naturalists, and 
may prove interesting to some of your subscribers. 

The inferior maxillary or lower jaw-bone of almost all known 
mammal^? consists of two bones united together with more or less 
rigidity by a strong cartilage, which allows no play or inde- 
pendent moveme^ whatever, and which practicsdly firmly unites 
them into one bone. 

The formation of the inferior maxillary of the Macropidae, or 
kangaroos, is an exception, however, to thi.s rule ; instead of 
being united by a cartilage, the two rami of the lower jaw arc 
jointed at their point of contact with a hinge somew hat resembling 
that iip)n which the two shells of a bivalve move, that is, upon 
corrugations which project from the two edges and fit accurately 
into one another. 

These two rami extend a short distance beyond the point of 
contact, and into their terminations are fixed two long procum- 
bent incisor teeth, the only two incisors possessed by this family 
in the lower jaw. Immediately in front of this joint, that is, at 
the root of the procumbent incisors, a circular mu'-cle embraces 
the two rami of the jaw, the contraction of which has the cflfect 
of bringing the inner edges of the procumbent teeth together ; 
ujion its relaxation or the contraction of another .set of muscles, 
placed probably at the extremities of the rami, where they hinge 
upon the facial bone^:, the incisors are separated the extreme dis- 
tance allowed them by the ligaments around the joint. The 
action of separating the teeth is probably connected in some 
measure with the action of opening the jaw.s, as I not unfre- 
queutly found that when the mouth was widely opened, the teeth 
themselves became separated. 

The muscular action of uniting the incisors may be said to be 
exemplified in the ca.se of a pair of shears when the blades are 
closed by a grasp of the hand, and the force is apj^lied between 
the fulcrum and the point of resistance. 

In Prof. Owen’s work upon the “Anatomy of the Vertebrates,” 
the following passage appears, showing that he was aware of a 
certain looseness of connection of the two rami, but probably 
' not aw'are of the completenes.s of the construction with its 
separate functions. After certain references to the wombat he 
says, “In other marsupials the rami of the lower jaw are less 
firmly united at the symphysis ; they permit indejiendent move- 
ments of the right and left incisors in the kangaroos, and in the 
opossum both the rami of the lower jaw and all the bones of the 
face are remarkable for the loose nature of their connections.” 

In the work upon ” Odontography” by the same distinguished 
writer, various references are made to the low'er incisors of the 
macropidae, but his readers arc in every ins ance led to believe 
that their trenchant margin is their outer edge, and I believe it 
has escaped his observation altogether, that the inner margin 
where the tw o teeth come in contact has the principal cutting 
edge. 

Mr. G. R. Waterhouse was aware of the inner trenchant 
margin as in his “ Natural History of the Mammalia,” he refers to 
these incisors as having “ cutting external and internal margins.” 
Further on he .says — “ In Macropus major (and, pcrhaj:>s, in some 
nearly allied species), the rami of the lower jaw are loo.sely 
attached at the chin, and at the apex they are free, and the 
animal has the power of slightly separating the louer incisors, 
so that their outer cutting edges are brought more closely in 
contact with the upper incisors than they otherwise would be.” 
Were this, however, the only utility of the loose attachment at 
the symphysis, what function has the cutting inner margin to 
perform ? 

An examination of those incisors will disclose the following 
facts : — 

If the jaw of one of the macropidse is examined immediately 
after death, when the muscles are relaxed, it is found that the 
smallest pressure upon the base of the rami suffices to open 
the lower incisors to the extent of about one-fourth of an 
inch in larger specimens, and about one-eighth in the 
smaller Pademelons or Halmaturi. The inner edges of the 
procumbent teeth will then be seen to be sharp, but strongly 
supported by a considerable thickness of enamel immediately in 
rear of the edge, and when the teeth are united by the contrac- 
tion of the muscles, they fit so perfectly throughout their whole 
length that they will grasp a hair at any point between the base 
and the apex. On the other hand, the outer margins of these 
teeth are blunt and somewhat rounded, and when the jaw is 
closed and at rest, instead of fitting on to the teeth of the upper 
jaw, as represent^ in diagrams in Owen's “ Odontography,*' the 
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two procumbent teeth rest upon a pad or projecting palate 
whi ch rises from the inner base of the upper incisors, and whose 
surface is nearly^ upon the level of the edges of the upper teeth 
themselves ; the lower incisors, therefore, arc only brought into 
contact with the upper incisors by protruding the jaw forward. 

I have, moreover, examined many specimens of the Macropus 
major ^ or kangaroo, and of varieties of the ^almaturus known 
as wallabies and pademelons, when they have been mortally 
wounded and under the influence of the spasmodic muscular 
contractions which occur at the point of death, and I have re- 
peatedly found that they will alternately open the two incisors 
to their full extent, and unite them again with the energy which 
characterises all the mu-cular movements of an animal in its 
death-strug'le. 

If a small object, for instance the blade of a knife, is inserted 
between the teeth when fully extended, the animal will imme- 
diately grasp it with its incisors, which he will do without closing 
the jaw, showing that the movement is not absolutely dependent 
upon the action of closing the jaw'^, although, as I have said 
above, I believe it usually accompanies it. 

The Phalangists or Australian opossums closely resemble the 
macropidaj in their dental formation, but they possess par- 
tially-developed canines in the upper jaw, whilst the latter have 
none in either jaw except in very early life j but although these 
opossums have their two procumbent incisors similarly situated, 
they probably do not possess the power of utilising them in the 
same manner ; I have examined some specimen*', but have failed 
:.o far to find more than the looseness of connection at the sym- 
physis referred to by Prof. Owen. 

In the genus which is represented by the Phascolarctos or 
native bear of Australia, which possesses the same lower incisors 
but distinct canines in the upper jaw, this arrangement is cer- 
tainly wanting, as the rami of the lower jaw arc firmly united. 

This remarkable formation of the lower jaw of thoc kanga- 
roos and wallabies is possibly an interesting instance of the 
retention of a construction, and of a set of mu'-cles in a class of 
animals which have constantly required their aid to sustain life, 
which in other families of the animal kingdom have become 
rigid by ossification and cartilaginous formations, and by atrophy 
of the muscles in consequence of disuse. 

The great plains and deserts over which these marsupials 
wander in search of food afford an exceedingly precarious sup- 
ply of pasture in consequence of droughts and btishfires, which 
not unfrequently follow a superabundance of herbage. These 
animals, by means of their procumbent teeth which they make 
use of as shears, are thus enabled to cut off any green shoots or 
half-buried remains spared by a scorching sun, and obtain 
nourishment where any grass-feeding placental would certainly 
starve. 

It is in consequence, I believe, of the power which is by this 
iueans given to these marsupials of eating scanty pasturage 
closer to the ground than any other animal, that in the great 
pastoral districts of New South Wales and Queensland it has 
l)een found that they are far more destructive of food than any 
stock that can be put upon the land, and in places where w alla- 
bies and pademelons are exceedingly numerous, it is noticeable 
that the native grasses in the particular localities which they 
frequent become completely destroyed, and that such places 
remain iingrassed until fresh seed is scattered over them by the 
winds. Henry Weld Blundell 

Gordon Downs, Queensland, December 5, 1878 

Measuring the Velocity of Sound in Air 

The following simple way of arriving at the velocity of sound 
in air occurred to me lately: — Standing on a straight staircase 
between two blank walls (brick, and papered), which I find to 
be inches apart, 1 clap my hands. The effect from each 
clap is a brief musical sound, metallic in character, and of quite 
appreciable pitch. It arises, doubtless, from the disturbance 
travelling to and fro between the walls. The pitch I find to 
bit, as nearly as possible, G sharp (in the fourth space). Now, 
the number of complete vibrations per second, corresponding to 
tbis note, seems to be about 205 (see Deschanel’s “Natural 
Pbilosophy,^^ p. 820). This implies that the disturbance, when 
I clajmed my hands, made 410 excursions across the 8pace per 
jecoiid. Consequently, 410 x 32J e= 13,325 inches = 1,100 
wt. This is exactly the number Deschanel gives as the velo- 
e% of sound in air at 50” (approximatdy our mean annual 
tttnperature). M. 


Snow Flakes 

Whilst walking home on March 26, about one in the morn- 
ing, snow began to fall very gently j but instead of the usual 
iwwdery or feathery appearance, each flake consisted of a dis- 
tinct plate, in some cases perfect six-pointed crystals, I mea- 
sured some of them, and the largest were as much as five-eighths 
of an inch across. On taking up a handful the appearance was 
still more remarkable ; instead of the white opaque body one 
U'Ually sees, the mass was pearly and semi-transparent, and so 
strongly resembling boracic acid, that I should have had some 
difficulty in distinguishing a handful of each substance by sight 
alone. 

Near the lamps the effect was very beautiful, more especi illy 
when the road became covered, luminous points appearing in 
all directions, which scintillated like stars as one walked alon/, 
whilst many of the falling crystals reflected iridescent hues ou 
nearing the ground. 

When out of the town I i^ited a piece of magnesium wire, 
and the effect was most brilliant. 

It was a cold, dull night, barometer falling. 1 

Burton-on-Trent Frank £. Lott 

Rats and Water Casks 

In 1840, in a voyage from Sydney, %nA Madras, to Loud m, 
about three weeks after leaving the latter, it was found that a 
number of water-butts, on their heads in the betwefcn-decKs, 
were leaking. On examining them we ascertained that as ninny 
as ten or twelve butts had been perforated by rats; three or four 
were entirely empty from the leakage so caused, while the re- 
mainder contained ullages from about half to a few gallon*'. I n 
every case the stave had been eaten through just above the 
chime hoop, and those which had been apparently most recently 
operated on had only been perforated so as to cause a slight 
weeping, while the empty ones showed an opening as lar.'C .is 
an ordinary vent-peg hole. The rest of the voyage a tub placed 
in the square of the main hatchway was kept constantlysupplied 
with water, licsides one or more square tins of water on the 
main deck. 

In the above voyage we stayed a week in Madras, and in 
loosing the foretop-gallant-sail on leaving, a rat and five or six 
young ones fell to the deck ; and the sail was found to be so 
much eaten and full of holes, made to form and line the nest, 
that the sail had to be unbent and replaced. 

Gurnet Bay, March 31 K. J. A’CoURT Smith 

I’.S. — The ship was the Cornwall^ East Indiaman, Capt. 
Cow. 


HEINRICH WILHELM DOVE 

P ROF. HEINRICH WILHELM DOVE was born at 
Liegnitz, Silesia, on October 6, 1803, and at the age 
I of eighteen passed from the schools of that town to the 
Universities of Breslau and Berlin, where for the ne\t 
three years he devoted himself assiduously to the study of 
mathematics and physics. In 1826 he took his degree of 
Doctor of Philosophy, his thesis on the occasion being 
an inquiry regarding barometric changes ; and it is further 
significant of his future life-work that his first published 
memoir was a paper on certain meteorological inquiries 
relative to winds, these two subjects holding a first place 
in the great problem of weather-changes. 

Dove began his public life as tutor and Professor at 
Konigsberg, where he remained till 1829, being then in- 
vited to Berlin as supplementary Professor of .Physics. 
His strikingly clear-sighted, bold, and original intellect 
turned instinctively to that intricate group of questions 
in the domain of physics which comprise the science of 
meteorology, and his success in these fields as an original 
explorer was so marked and rapid that he soon achieved 
for himself a scat in the Royal Academy of Science^ and 
some time thereafter was raised to the distinguished 
position of the Chair of Physics in the University of 
Berlin. 

Among the scientific and fashionable circles of BerUn 
he took first rank as a lecturer, the combined qualities of 
accurate science, fine imagination, lucidity of style, com- 
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manding presence, and the extent over which his utter- 
ances were heard, marking him out as the Arago and 
Brewster of Germany. Germany showered on him in 
profusion those honours and offices which it gracefully 
and gratefully bestows on learning and science; and 
perhaps there is no learned or scientific society of any 
note that has not the name of Dove enrolled among its 
honorary members. After a protracted and hopeless 
illneas he died on Sunday last, April 6, in the seventy- 
sixth year of his age. 

In the Royal Society's Catalogue of scientific papers, 
the lists under Dove specify 234 memoirs written between 
the >ears 1827-73. These show him to have been a 
successful worker and investigator in electricity, optics, 
crystallography, and in such practical matters as measures 
and the art of measuring, or the metric system of civilised 
nations. But it was to meteorological inquiries he 
devoted his full strength and all the powers of his mind, 
and, by his herculean but well-directed labours he has 
written his name in large imperishable characters on the 
records of science. 

Hi‘> fame rests on the successful inquiries he carried 
out ith a view to the discovery of the laws regulating 
atmo-ipheric phenomena which apparently are under no 
law ' hatever. The work he will be long best known by 
is l\is isothermals and isabnormals of temperature for the 
globe, in which work one cannot sufficiently admire the 
breadth of view which sustained and animated him as an 
explorer during the long toilsome years spent in its 
prep -ration. Equally characterised by breadth of view, 
and A hat really seemed a love for the drudgery of detail 
even 10 profuseness when such drudgery appeared neces- 
sary or desirable in attaining his object, are his various 
work-^ on winds, the manner of their veering and their rela- 
tion . to atmospheric pressure, temperature, humidity, and 
raintall, and the important bearings of the results on the 
dim 'tologies of the globe ; on storms and their connec- 
tions with the general circulation of the atmosphere ; the 
influence of the variations of temperature on the develop- 
ment of plants ; and the cold weather of May — to which 
ma) be added the valuable system of meteorological , 
observations he gradually organised for Germany, and the 
m:vn\ full discussions of these which he published from 
year to year. 

1 IS no small praise to pass on his work to say that 
thu t views he propounded, which subsequent researches 
are i kely to modify materially, are those he arrived at by 
metliods of investigation necessarily defective at the 
limt*. Thus, for instance, in inquiring into the law of 
stor ns, it was not in his power to work from isobaric 
chait >, seeing that the errors of the barometer and their 
hei I its above the sea were known in but few cases. When 
we consider the condition in which he found man's know- 
ledge of weather and the large accessions and develop- 
ments it received from his hand, the breadth of his views 
on ail matters connected with the science and the well- 
dire( led patience, rising into high genius, with wlpch his 
meteorological researches were pursued, there can be 
only one opinion, that these give Dove claims, which no 
othei meteorologist can compete with, to be styled “ the 
Father of Meteorology." 


THK INSTITUTION OF NAVAL ARCHITECTS 

T he twentieth session of the Institution of Naval 
Architects has now been brought to a close. The 
meeting, with Lord Hampton in the chair, was held at 
the house of the Society of Arts, John Street, Adelphi, 
and was well attended throughout. One of the latest 
developments in ship-building is shown in the paper on 
“ Tlic Structural Arrangements and Proportions of H.M.S. 

by W. H. White, Assistant-Constructor of. the 
Naw. The construction of the Iris marks a new era in 


the British Navy, being the first vessel built wholly of 
steel; she is an unarmoured dispatch vessel, specially 
designed for high speed and great coal endurance. Her 
principal dimensions are : length between perpendiculars, 
300 feet, breadth, extreme, 46 feet, mean load draught, 
19 feet 9 inches, displacement, 3,735 tons. 

Special attention has been paid to resistance to torpedo 
attack by constructing the hold in twenty-one separate 
compartments and the double bottom and bunkers in 
forty ; with the additional weight thus introduced, it is 
still found that there is a saving of weight in the hull by 
the use throughout of steel amounting to 12 per cent., or 
175 tons. The engines take 28 per cent of the displace- 
ment, and 20 per cent, is available for coal, which is esti- 
mated to be sufficient for steaming 7,000 knots at a speed 
of 10 knots per hour. The speed attained by the Ins on 
the measured mile was i8‘6 kmots, with an expenditure of 
2*3 indicated horse-power per ton of displacement as 
compared with 14 indicated horse-power, required by a 
torpedo vessel. 

In striking contrast with the Iris we have the monster 
proposed by Rear-Admiral J. H. Selwyn in his paper “ On 
the most Powerful Ironclad.” The author of the paper 
has long advocated some modification of the circular iron- 
clad first proposed by Mr. Elder some years ago, and 
carried out with some alterations by Admiral Popoff. The 
vessel here proposed is 370 feet in length 220 feet in 
breadth, with a draught forward of 18 feet and aft 
13 feet. Her armament is to consist of twenty 80- 
ton guns, or eight loo-ton and eight 8o-ton; these 
are to be mounted in two gun-pits on the Moncrieft 
hydro-pncumatic principle. The guns are carried on a 
turn-table of the full size of each gun-pit, the floors of 
which are composed of steel bars set on edge to provide 
for ventilation, but to keep out shell fragments; the 
breast- work round each will consist of 30 inches of 
armour-pl iting. The guns would be raised by hydraulic 
power to fire over tlie breast- work, recoiling automatically 
under cover for re-loading. The vessel would be protected 
with a belt of 30-inch armour round the water-line, and a 
thickness of 25 feet of coals stowed inside it. There 
wmuld be two Perkins hydraulic engines of 21,000 horse- 
power for propulsion and steering, and these would be at 
once available for keeping the vessel afloat in case of a 
leak. The author estimates that if a hole 10 feet square 
were made by a torpedo, the engines would be able to 
keep the water under, while danger of sinking by such 
damage is much lessened, if the engines are partially 
disabled, by the large number of water-tight compart- 
ments It cannot be denied that the Russian Popoffkas 
have been far from successful, especially in facility of 
steerage, which was one of the main advantages claimed 
for them, but it can only be determined by an actual 
experiment whether our naval authorities can overcome 
the difficulties in speed and steering which have baffied 
the Russian Admiralty. Even if a vessel as here pro- 
posed could not be made sea-going, or to attain a ifi-knots 
speed as claimed, she would at least be more valuable as a 
harbour defence than a Spithead or Plymouth breakwater 
fort, and could be adapted to some sites at a less cost in 
proportion to the weight of armament. 

“Armour for ships " by Mr. Barnaby, CB , Director of 
Naval Construction, consists of a general review of the 
progress of armour-plating from its introduction in 1854 
down to the present time. The description of the steel 
turret-plates manufactured by Messrs. Schneider at 
Creuzot, 32 inches thick, and weighing 65 tons, is not 
without' significance in the present state of depression 
in the iron trade of this country, but some consolation is 
to be obtained from the account given of the steel-faced 
plates of Messrs. Brown and Cammell which shows that 
some progress is still being made nearer home. The 
paper by Admiral Sir R. Spencer Robinson, K.C.B., 
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KR.S., gives an exhaustive statement of the experiments 
that have been made on various targets at Shoeburyness, 
r^esenting the armour of different ships. A table is 
given showing the displacement, thickness of armour, and 
proportion of the former to the latter in ships of different 
types ; this ratio varies from 6*38 in the Warrior^ 4 *00 in 
the Alexandra^ to 2 95 in the Dreadnotffrht^ and 2*50 in 
the Glutton; thus the last may be considered the most 
heavily-armoured vessel in proportion to size in the navy. 
The penetration of shot of different diameters and weights 
with various velocities is given, and the experiments show 
that it is proportional to the energy of the shot on impact 
whether due more to velocity or weight, and inversely 
proportional to diameter of shot ; also that the resistance 
of solid plates is proportional to the square of their thick- 
ness. The resistance of composite targets is treated at 
some length, and a comparison drawn between the 
various forms adopted in existing ships and the Millwall 
shield designed by Mr. Hughes, in which the latter is 
shown to be preferable ; but the questions of steel and 
steel-faced armour which are now attracting the attention 
of artillerists are not gone into, and are only referred to 
with the evident feeling that the end of the battle between 
guns and armour has not yet come. 

The paper On the Resistance given to Screw-Ships 
by the Action of the Screw-Propeller, and how to Remedy 
it/^ by Robert Griffiths, points out an important difficulty 
in screw-propulsion which has only recently been recog- 
nised. A screw-propeller obtains the resistance to drive 
the ship forward by accelerating the velocity of the cur- 
rents of water flowing past the stern of the vessel ; as in 
different parts of the screw’s disk these currents are en- 
countered at different velocities, the resistance to a blade 
IS not uniform throughout a revolution. In experiments 
in<ide at Devonport by towing a screw- pinnace, it was 
found that the water flowed through the lower half of the 
screw disk nearly at the speed at which the boat was 
towed, but in the upper half it was so dragged by the 
boat as to flow past the screw at only half that speed. In 
dynamometer diagrams, taken with H.M.S. Hattler^ it 
was shown that the thrust of the screw varied from 2*9 
to 4*1 tons in each revolution. The increase in the resist- 
ance of the ship, due to the working of the screw above 
that due to the ship herself when towed at the same speed, 
and which Mr. Froude has shown to be 40 or 50 per cent, 
i ^ considerably greater when the upper currents are more 
accelerated than it would be if the acceleration were uni- 
formly given to the whole column of water passed through 
by the screw disk. The author proposes a screw-propeller 
so constructed that the blades always meet with equal 
resistance. The blades are so made that more than half 
their surface is aft of the centre line, so that the pressure 
on their surface tends to lessen the pitch ; they are also 
made movable in the boss, but so connected that by 
decreasing the pitch of one, that of the other is increased; 
when, therefore, one blade meets with more resistance 
than the other, the increased pressure causes it to turn 
itnd throw some of the work on the other. 

In his paper on naval guns, Mr. C. W. Mcrrificld 
vigorously attacks the Woolwich type of gun, pointing 
out the disadvantages and absolute futility of the increas- 
ing twist in rifling at present adopted. It is now four or 
five years since this was first done by Prof. Osborne 
^Reynolds, and, aided by the Thunderer explosion, it is to 
hp hoped that the time is drawing near when the subject 
will receive the consideration of the War Department. 
The author also lays great stress on the advantages of 
breech-loaders over muzzle-loaders, regarding the latter 
now, with its complication of gear and fittings, as inferior 
to the former, even in the simplicity always claimed 
filr it. 

Amongst other papers read at the meeting are the fol- 
lowing; — *'On Sir William Thomson’s Navigational 
Sounding Machine,” by P. M. Swan, in which the accu- 


racy of this now well-known apparatus is amply testified 
by a large number of observations ; and a paper by Mr. 
J. Scott Russell, F.R.S., "On the true Nature of the 
Wave of Translation, and the Part it plays in Remov- 
ing the Water out of the Way of a Ship with least 
Resistance.” 


ASTRONOMICAL COLUMN 


Note on 72 Ophiuchi (0.2. 342). -The publication 
of the entire series of observations of this suspected 
double star, made at Pulkowa to 1876, does not lessen 
the difficulty of arriving at a definite conclusion as to its 
duplicity or otherwise. On November 1, 1841, it was 
noted double magnitudes 4 and 7 on Struve’s scale, and, 
no doubt attached to the observation ; on May 14, 1842, 
it appeared single, but at the epoch 184272 it was again 
double, the measures giving for position, 1 56*‘6, and dis- 
tance, i"‘3. Subsequent observations gave the following 
results ; — 


1844*85 ... 

1845*62 ... 

1846*49 ... 
1847-50 ... 

1847-70 ... 


1848-79 ) 
1850*50 \ . . 
1851*51 ) 
1851*67 ... 


1852*63 ... 


Single, or with only a suspicion of elongation at 
63^ ; images excellent. 

With very good images ; no companion seen. 

Single, or perhaps slightly wedged at 87". 

ro.s. i 62‘^*4, dist. i"*6i, but there was a doubt if 
the object observed was not an optical illu.sion, 

Pos. ibS*"*!, dist. i"*6. M. Struve says : “ 1 feel 
sure of the duplicity, but the images are not 
very good.” 

Single. 

Pos. i 66‘'‘3, diT. i"*49. After the observation a 
note was added — “This is only an optical 
deception.” 

Single; under excellent atmosidieric conditions. 


This last observation appearing decisive, M. Struve 
considered that 72 Ophiuchi should be omitted from the 
list of double-stars, and in the following years only 
examined it once (1859*66), when it was again single 
under very favourable conditions. But in 1876 he found 
reason to modify his view : at 1876*67 the satellite was 
seen very distinctly, with position i56°*o, distance i"*6o; 
a fortnight later there were only very slight impressions 
of a satellite, and M. Struve remarked that the principal 
star of 70 Ophiuchi presented an analogous phenomenon, 
though less distinctly. Hence arose the suspicion that 
the said impressions were caused by accidental conditions 
of the air and the instrument. Nevertheless, on consi- 
dering the preceding observations and the fact of their 
being made without the least recollection of anterior ones, 
M. Struve thinks their approximate agreement cann(»t be 
attributed to chance, and that we are necessarily ltd to 
infer that the star is really double, but the comj>. nion 
undergoes considerable and rapid variation of brightness. 
It is jrorthy of note that only three weeks before the 
Pulkowa obseivation of 1859, when the star was pro- 
nounced single. Seech i had recorded of it ; " Certainly 
double, and well separated,” his measures giving the 
position 3°*75, distance o"*6i. 

The Variable Star x Cygni. — According to the 
later observations of Dr. Julius Schmidt at Athen.s it is 
probable that the next maximum may occur on or ii)out 
I April 25, and the next minimum about December 14 At 
the last observed maximum on March 14, 1878, t^c .tar 
was hardly a fifth magnitude, which is about the mean 
brightness in that phase, the extreme limits of van non 
being two magnitudes or 4m. — 6m. according to Prof. 
Schdnfeld; at minimum it descends to 13m. N() for- 
mula has yet been deduced which will represent satisfac- 
torily the totality of the observations, commencing with 
those of Kirch the discoverer in 1686; considciable 
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irregularities following no law so far discovered occa- 
sionally presenting themselves. This is particularly evi- 
dent if we compare Argelander’s last formula in vol. vii. of 
the Bonn observations with the observed times of maxima 
during the last fifteen years. The place of the true x 
Cygni of Bayer, which is the variable, is, for 1880 0, in 
RA. iQh. 4Sm. 57 33., N.P.D. 57^ 23' 18"; it therefore 
follows the star to which Flamsteed attached this letter, 
4m. 4s., and is south of it 50' -6 ; Flamsteed’s star ought 
to be called by his number, 17 Cygni. At the times 
when he was looking for Bayer’s x> as Argelander has 
remarked, the variable would be near a minimum ; hence 
his observing the nearest star of similar brightness. 

The Minor Planets in 1879. —Advanced sheets of 
the Berliner astronomisches Jahrbuch for 1881, contain- 
ing places of the small planets during the present year 
have been circulated amongst observers, the ephemerides 
for the planets coining into opposition early in the year, 
some time since. There are positions of the first 187 
members of this group, with the exception of Nos. 99 
and 155, for which sufficient data are not available. Only 
t\\o out of the number approach the earth at opposition, 
within her mean distance from the sun : Isis^ on June 20, 
is distant 0*995, with a south declination of 25°, and 
Herthdy on September 12, 0*988, just upon the equator. 
No. 154 travels as far south as 5oJ° about July 14. 

Brorsen’s Comet. — The observations of this comet 
made at Arcetri and Kremsmunster from March 10 to 19 
with Dr. Schulze’s other elements, fix the time of peri- 
helion passage to about March 30*5716 G.M.T., which is 
nearly twelve hours later than that assigned by calcula- 
tion, The following ephemeris is founded upon this 
corrected epoch for arrival at perihelion : — 

For i2h. Greenwich Af.T. 
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EDISON LAME 

\ COMMUNICATION in yesterday’s Daily News^ 
^ *• from a New York correspondent of that paper, 

' ives a glowing, and to all appearance justifiably so, 
a ( count of Mr. Edison’s success in attaining a form of 
electric lighting that seems to be in all respects much 
superior to anything hitherto produced. The first im- 
pression made on the .correspondent was the mild effect 
of the light on the eyes, its steadiness, and the absence of 
that ghastly hue which seems to be an invariable accom- 
paniment of the carbon. This new form of light has 
only been attained after many disappointments on the 
pirt of Mr. Edison, who, however, has all along been 
confident of success. 

During the past two months the progress towards its 
present perfection has been very rapid. Chiefly contri- 


platinum or iridium, in fact than either 

niis discovery is spoken of 'by som^of Mr^Ediso^s 
Aief tmpioyis as the gtratest achievement of his life. 
This aUoy also reduces the cost of the valuable metals 
us^ in each la&p to such a point as to do away entirely 
with Prof. Tyndall’s criticism. It is said to 
properties heretofore unknown, or at least undefined by 
scientific men. Not only has it cheapened the cost, but 
the union of the metals has increased the illuminating 
power to such a degree that six lights are now obtained 
per horse power where only four were possible with the 
pure platinum coil. Six lights per horse-power is the 
number authoritatively stated, but Mr. Edison’s chief 
assistant does not hesitate to predict that eleven lights 
will eventually be obtained for each horse-power. This is 
not expected from the Gramme machine, however, which 
is now used ; but is hoped for after the completion of the 
new generator, which a dozen of the most skilled workmen 
at Menlo Park are now engaged in constructing. 

The lamp itself takes many forms. In some instances 
it is attached to the wall, like a gas bracket, and in many 
others it hangs from the ceiling and takes the external 
form of a glass globe, capped by brass or nickel attach- 
ments. There is none of the hissing, sputtering, and 
flickering observable in the carbon lamps. The lamp 
which attracts most attention is, in appearance, a St. 
Germain student lamp, without the reservoir for the oil. 
It stands in the middle of a small table, and two fine 
covered copper wires alone connect it with the main con- 
ducting cables from the Gramme machine. In this the 
Daily News correspondent tells us, are embodied all 
the latest improvements. He also tells us that there 
cannot possibly be any mistake, as Mr. Edison has 
taken crucial precautions in all directions. There is 
nothing in the lamp itself that gives any idea of its con- 
struction. The cunning device for rendering the flame 
steady is in reality the idea of the quadruplex telegraph 
applied to heat instead of electricity. Now that the new 
alloy has been discovered, its twofold purpose of preventing 
fusion and steadying the light is no longer served. The 
expansion of the tiny key, or switch, breaks the current 
for the fraction of a second, and permits the actual, though 
imperceptible, cooling of the incandescent coil. This 
connection is made and broken many times during each 
second, so that to human eyes the light is constant as 
the sun. The movement of a finger and thumb converts 
the glowing meteor before us into a night lamp for a sick- 
room. Again, it is seen at one-candle power, then at two, 
and so on. It is as manageable as a tallow dip, and 
much more satisfactory. It will not go out of itself, and 
needs no care. The little coil of wire is hermetically 
sealed in the glass chamber. It is not in a vacuum, but 
the chamber is filled with air. There is a sensitive spot 
on the metal cap in which the glass tube sits, and the 
expansion of the air manipulates the switch. The heat 
of the metal itself, therefore, is no longer relied on. The 
inventor explains that after all manner of severe tests this 
has been found the easiest and the least easily deranged 
manner of controlling the light. The difficulty of making 
thin plates of metal of equal density and weight rendered 
the previous method impracticable for small lights, al- 
though it will probably be the best form in which to secure 
the desired result where the lamps are to show lights of 
great intensity. 

As there seems no reason to distrust the evidence of 
the Daily News correspondent, it may be accepted that 
Mr. Edison has succeeded in going a long way to solve 
some of the difficulties connected with the practical adop- 
tion of electric lighting. It is stated that in a few 
months the Edison Company will be prepared to supply 
the light to such private consumers as may desire it at at 
least one-third or one-fourth the cost of gas. 



NATURE 


533 


April lo, 1879] 

— 


EXPERIMENTAL RESEARCHES ON THE RE- 
^PULSION RESULTING FROM RADIATION^ 
II. 

H aving completed the experimental investigation 
of the amount of repulsion produced by radiation 
on disks of various kinds, and coated with different sub- 
stances, I turned my attention to the arilount of repulsion 
produced when polarised light is allowed to fallen a plate 
of tourmaline suspended in vacuo in a torsion balance. 
It was originally thought that a slice of tourmaline, being 
black to a ray of light polarised in one plane, and white to 
a ray polarised in the other plane, would be repelled when 
the incident light was quenched by it, and not affected 
when the incident light passed through it. Experiments, 
however, prove that this action does not exist in any 
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appreciable degree, the repulsion resulting from radiation 
being almost entirely a surface action, whilst the action 
of a tourmaline on a ray of polarised light is one in which 
thickness is necessary. 

I next examined the effect of shape in influencing 
the amount and direction of repulsion. These experi- 
ments were for the most part tried with the apparatus 
shown in Fig. 3 (p- part I.). Through the open top 
access can readily be obtained, and disks, plates, &c., 
can be q^uickly tested by being fixed to the extremities of 
a pair or aluminium arms, with a glass cap in the centre, 
lotating on the needle-point. Plates, 12 millims. square, 
cut from thin aluminium foil, were mounted diamond- 
wise on arms, and supported on the needle-point inside 
the bulb. The plates were lampblacked on sides facing 
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opposite ways, and the apparatus was well exhausted. 
The vanes behaved like an ordinary metal radiometer in 
respect to light and radiant heat. Fig. 4 shows the elevation 
ana plan of the fly, the dotted side representing the one 
which was lampblacked. The arrows show the direction 
of positive rotation when exposed to the light of a stan- 
dard candle 3*5 inches off. The outer corners of the 
aluniinium plates were now turned up at an angle of 45®, 
4 inillims. of the two sides being turned up, leaving 8 
millims. flat, as shown in Fig. 5. They were lampblacked 
on the inside, as shown in the figure by dots. A lighted 
candle 3*5 inches off caused very slow and feeble positive 
rotation. On shading the light from the black side, the 
bright side was repelled, causing positive rotation ; and 
on shading the light from the bright side the black was 
* Continued from p. 514. 


repelled, causing negative rotation.^ The positive repuU 
sion was, however, rather stronger than the negative 
repulsion, so that, when bolih sides were illumimited, the 
force was only that due to the difference of ti^se re* 
pulsions. 

A hot glass shade is a convenient means of heating 
the bulb, by immersing it in a hot-air bath, without 
the liability of introducing action of rays other than 
those emitted by hot glass. On inverting a hot glass 
shade over the bulb in the above experiment, negative 
rotation was produced which changed to positive on cool- 
ing. Both these rotations were stronger than that given 
by the candle. The experiment was varied (i) by 6 
millims. of the sides being turned up instead of 4 ; (2) by 
folding the plates across the vertical diagonal and men 
across their horizontal diagonal; (3) by attaching flat 
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plates to the arms at an angle of 45^, blacking them on 
the insides away from the bulb, and repeating the experi- 
ment with plates blacked on the outsides. The results 
obtained show that when flat plates are taken blacked on 
alternate sides, the rotation is normal or positive, t.e,, the 
black side is repelled. When the outer comers of each 
plate is turned up so as to keep the blacked surface on 
the concave side, the positive rotation is either diminished, 
stopped, or converted into negative rotation, according to 
the amount of surface of the plate which has been turned 
up. The favourable presentation of the surface of the 
vanes to the inside of the bulb has more influence on the 
movement than has the colour of the surface. Radio- 
meters constructed with silver flake vanes set at an angle 
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of 45® and blacked on the outside prove the most sensitive 
for light hitherto constructed. 

I now endeavoured to clear up many anomalous results 
which had attended the application of heat either by hot 
shades or by hot water to radiometers. There was an 
antagonistic action between the effect of shape and that 
of colour of surface, the two actions sometimes acting 
together and sometimes in opposition. 

Five radiometers were made exactly alike in size of 
bulb, shape of vanes, and degree of exhaustion, only 
differing in the material of which the vanes were com- 
posed. No. I was made of mica, 0*003 inch in thickness ; 
No. 2, of mica, 0*0005 inch in thickness; No. 3, of pith, 

I I call the rotation positive when the black or diiviag side is repelled, 
and negative when the side which under ordinal y circ um stances would be 
the driving side, moves towards the light. 
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0*05 inch in thickness ; No. 4, of aluminium, 0*002 inch 
in thickness. These four radiometers were plain on each 
side, no lampblack being applied. Their appearance is 
shown in Fig. 6. No. 5 was made of aluminium, iden- 
tical with No. 4, but the vanes were lampblacked on each 
side instead of being bright. Had the vanes pointed 
radially there could have been no tendency for any one 
of the flies to move either way, but being inclined, the 
normal movement, on exposure to radiation, should be in 
the direction of the arrows — a direction which I called 
positive direction. 

In Fig. 7 the candle is represented shining on the bulb 
of the mica-vaned radiometer. The rays of light pass 
through the first wall without action. They then meet 
the mica^ and that also being transparent, the rays pass 
through it likewise, and then escape through the opposite 
side of the bulb as is shown by dotted lines, without 
absorption and consequently without doing work. But in 
addition to light the candle is radiating ultra-red dark 
heat-rays, which in great measure are arrested by the 
glass, and raise its temperature. The inner surface of 
the bulb then becomes the surface on which molecular 
pressure is generated, which maybe called driving 
surface ; this is shown by the shading next the candle. 
This molecular disturbance presses on the mica-vane 
which is in front of it, and drives it round in the direction 
of the arrows as if it were subjected to a bombardment of 
small shot. The vanes, in fact, may be said to be blown 
round by what may be likened to a wind, which however 
is not molar but molecular^ inasmuch as there is no wind 
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in the sense of an actual transference of gas from one 
part of the bulb to the other. 

In Fig. 8 1 hare endeavoured to represent part of the 
action which takes place when the candle shines on the 
aluminium radiometer. The light passing through the 
bulb falls on the aluminium plate, and raising its tempera- 
ture, causes pressure to be exerted on all sides. The 
molecules rebounding from the face next the glass, cause 
increased molecular pressure on that side, and produce 
movement in the direction of the arrows, or positive rota- 
tion. As each vane passes the candle it takes up heat, 
and acquires extra driving energy. As it swings round, 
the opposite side of the glass acts as a cooler^ and by the 
time the vane has completed the circle, and has radiated 
away some of its extra heat, it is ready to recommfnce 
the cycle of transformation— light, heat, molecular 
pressure, motion. 

Unlike mica, which generates very little pressure on its 
surface, the aluminium fly carries sufficient driving power 
to enable it easily to pass the dead centre opposite the 
candle. Therefore, as soon as the candle has shown on 
the aluminium radiometer long enough to warm the vanes 
a little, rotation readily continues. 

The action of the pith radiometer is similar to the 
aluminium, except that the dissipation of pressure from 
the back surface of the pith will be almost niL The pith, 
moreover, being sensitive to the heat-rays, and being a 
non-conductor, moves quicker than the aluminium, which 
requires time to get warm throughout. 

The agreement between theory and observation, so far, 
seemed exact. I now tried numerous experiments with 


dark heat applied in various ways to these five radio- 
meters. The results I obtained led me to think that the 
kind of dark heat might vary in refrangibility according 
to its source, and that the rays from hot water, hot glass, 
and hot metal, might affect the materials composing, the 
vanes in a different manner, and being absorl^d by one 
body and transmitted by another, mi^ht cause the posi- 
tive or negative rotation which I obtained. I immersed 
the five radiometers in boiling water, and after cooling 
again immersed them in water only a few degrees above 
the temperature of the room ; the results were similar to 
those I had previously obtained with water of 70® C. 
The radiometers were covered successively with hot 
shades of English, French, and German glass of different 
thicknesses, and at different degrees of temperature. The 
bulbs were also heated with a gas or spirit flame, but no 
uniform results were obtained. 

A funnel was then heated in boiling water, and allowed 
to rest on the five radiometers in succession. They all 
moved in the positive direction, except the bright alumi- 
nium radiometer, which remained stationary. When the 
funnel was removed, the two aluminium and the thick 
mica radiometers rotated positively till they were cold. 
The funnel was allowed to cool. It was then inverted 
over a radiometer, and steam was passed through for a 
second or two. The same experiment was repeated with 
each radiometer. The results were now equally uniform 
with those of the last experiment, but the rotation wa^x 
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negative^ the bright aluminium fly moving the best o 
all, and the pith fly the least. 

1 repeated the experiment with a thick brass ring, the 
internal diameter of which was about half that of the 
bulb (Fig. 9, a) and then with another brass ring a little 
larger in diameter than the bulb, <5, Fig. 9. These rings 
were each heated to about 400°. With the first the rota- 
tion was negative, while in the second all the flies 
revolved in the positive direction. The two brass rings 
were made red hot, and held in position till the flies were 
in rapid movement, when the rings were removed and 
the hot part of the bulb dipped into cold water, so as to 
chill the glass quickly, and still keep the fly warm. These 
experiments proved that when heat is applied round an 
equatorial ring of the bulbs the rotation is alw^ays in the 
positive direction. The hot ring of glass generates 
molecular disturbance, which presses towards the centre 
and strikes the sloping vanes, driving them round as^ if 
the wind were blowing on them. In Fig. 10 I have tried 
to represent this action. The positive movement is inde- 
pendent of the material of which the fly is made, and is 
only slightly increased or diminished according to the 
conducting power of the fly for heat. The lighter the 
weight of the fly to be driven round, the easier it moves, 
and the heavier the fly the longer it keeps in motion after 
it is once started. 

When heat is applied to either pole of the bulb negative 
rotation takes place. The molecular pressure proceeding 
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from a hot pole of the bulb will strike the intur surface 
of the sloping vanes, and driving them before it, will 
cause a rotation which appears negative to an observer, 
although it is really positive to the direction of pressure. 
Fig. 1 1 sufficiently illustrates this mode of action. The 
heat is supposed to be applied near the centre, and the 
molecular pressure, radiating on all sides, presses the 
vanes chiefly on the inner surfaces. ♦ The anomalous 
results obtained when the radiometers were heated with 
hot glass shades or hot water are thus accounted for. 
Polar heating g^ves negative, and equatorial positive, 
rotation, and when both are applied together by immersion 
in hot water, the direction of motion is governed by the 
stronger of these two forces. 

In my description of Fig. 7 (p. 534) I showed that the 
glass heated by the ultra-red rays became hot, and acted 
on the driving surface, generating molecular pressure, and 
causing the sloping vanes to turn in the positive direction. 
At the same time the vanes get warm and become them- 
selves sources of molecular pressure. The amount of 
molecular pressure thus generated depends on the capacit) 
of the material of the vanes to absorb heat. Thin mica 
will hold very little, thick mica will hold more, and 
aluminium will hold most. This extra capacity for heat 
causes more molecular pressure to proceed from the 
aluminium and thick mica, and generates a proportionate 
amount of driving power on the sui faces of the vanes, 
turning them in the positive direction, and supplementing 
the action of the equatorial ring of hot glass. 

The next subject of investigation was the action of radia- 
tion on cones, cylinders, and cup-shaped vanes. A pair of 



thin aluminium disks, cut li.iU acios>. the duuiietei, were 
bent into cones and mounted on two arms as a radiometer, 
the cones facing opposite ways. Several experiments were 
tried and repeated with cones of different material. The 
movement which appealed most anomalous was the 
attraction observed when a candle was allowed to shine 
on the hollow side of a cone or cup-shaped radio- 
meter, the light being screened off the retreating side. 
Further experiments, however, showed that the effect 
of bending the plates, or of making cones of them, 
is to produce a more favourable presentation to the 
inner surface of the glass bulb. Radiation falls from 
the candle on the aluminium ; some is reflected and lost, 
but a portion is absorbed, to be converted into thermo- 
metric heat or heat of temperature. Aluminium being a 
good conductor of heat, and the thickness of metal being 
insignificant, it becomes equally warm throughout, and a 
l^er of molecular disturbance is formed on each surface 
of the metal. At a low exhaustion the thickness of this 
layer is not sufficient to reach from the metal cone to 
the side of the glass bulb ; as the exhaustion increases, 
this layer extends further from the generating surface, 
imtil at a sufficiently high exhaustion the space between 
the side of the glass bulb and the adjacent portion of the 
metallic c^ne is bridged over, and pressure is exerted 
between the two surfaces. Fig. 12 shows how this pres- 
sure will act. The direction of pressure is indicated by 
dotted lines issuing from the metal cone. The more 
favourable presentation offered by the cone causes the 
pressure to be greatest between the glass bulb and the 
outside of the cone ; the pressure from the inside of the 
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cone and from the outside, away from the side of the 
glass, is dissipated without acting, but the pressure 
between the glass bulb and the side of the cone nearest 
to it is active ; the cones, therefore, are pressed round in 
the direction of the arrows, and the motion has the 
appearance of attraction. 

Cones being inconvenient in shape, I employed por- 
tions of cylinders wherewith to shape the vanes, and I 
ultimately found that cups were more easily affected by 
radiation than portions of cylinders, whilst they are more 
easily fashioned. I found that a four-armed cup-shaped 
aluminium radiometer, the cups being bright and 10 
milliins. in diameter, and the radius of the curvature 
being 6 millims., rotates in the light as well as a 
flat vaned instrument. I sealed one of these instru- 
ments on to the mercury pump. During exhaustion 
accurate observations were taken of the number of revo- 
lutions per minute caused by one or more standard 
candles 3 inches from the centre of the bulb. I also 
took observations of pressure, and the exhaustion was 
carried to a very high point. Fig. 13 shows the curve 
plotted from these observations, taking the rarefaction of 
the air m millionths of an atmosphere as abscissae, and 
the number of revolutions a minute as ordinates. The 
curve traced through the dots representing observations 
illustrates the gradual increase or sensitiveness up to a 
certain point of larefaction, and the sudden drop after 
that point is reached. 

To still further investigate the action of dark heat on 
the vanes, I contrived an apparatus to which I could 
apply a very intense source of heat always ready in the 
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same jilacc, the heil not having to piss through glass, 
and being completely under control as to intensity and 
time of action. The instrument with which I performed 
the great number of these experiments is shown in Fig. 14. 
The cylinder is sealed at the top so as to permit of the 
highest possible exhaustion. It is drawn off narrow at 
the end, and a stem is sealed in to hold a needle point. 
To the narrow end a fine tube is attached to connect the 
apparatus to the mercury-pump. Round the needle is 
placed a ring of fine platinum wire, a a, the ends of which 
are joined to thicker platinum wires passing through the 
glass. The fly consists of four square vanes or clear 
mica, b b, inclined at an angle of 45° to the horizontal 
plane and supported on light aluminium arms. Above 
the Vanes is a flat disk of clear niica, cc, having a glass 
cap in its centre, and easily rotating on a needle-point. 
The vanes and the mica disk are supported independently 
of each other on separate needle points, which arc held in 
glass rods, d, d, a, A current of electricity from two 
Grove’s cells, turned on or off by a contact key, gives the 
power of making the wire ring, a a, red hot when desired. 

The normal or positive movement of the disk is in the 
opposite direction to that of the vanes; thus, if the 
positive movement of the vanes is in the direction of the 
hands of a watch, the positive movement of the disk is in 
the opposite direction. With the apparatus full of air at 
the ordinary pressure (bar. =* 761 millinis.) the direction 
of rotation, both of the vanes and disk, is positive when 
the platinum wire is ignited. The speed or the- vanes is 
13-3 revolutions a minute and that of the disk i a 
minute 
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At a 4)ressure of 8o millims. the disk does not rotate. 
The vanes toXsXt positively but slowly. 

At 19 mlLlims. no movement whatever takes place. 
The disk and vanes are as still when the wire is heated 
as when it is cold. 

At 14 millims. the disk remains stationary. The vanes 
move slowly in the negative direction. 

At I millim. the disk rotates in the positive direction 
slowly, whilst the vanes rotate negatively rather fast ; the 
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disk commences to rotate in the same direction as^the 
vanes at a speed of three revolutions a minute. 

(At low exhaustions 1 speak of millimetres of pressure, 
but at high exhaustions I prefer to count in^millionths 01 
an atmosphere.) 

At a pressure of 706 millionths of an atmosphere the 
direction keeps the same as at 1 millim. in each case, but 
the disk makes ten revolutions and the vanes forty revo- 
lutions a minute. 

At 294 millionths, the speed of the disk and vanes is 


exactly alike, both rotating together in the same direction* 
Up to this pressure and at some distance beyond, the 
vanes have been gradually diminishing whilst the disk 
has been increasing in speed. " At a pressure of 141 
millionths the disk rotates rapidly, positively^ but the 
vanes do not rotate at all. At a little higher exhaustion 
than the last, viz., at 129 millionths, a great change is 
observed. The Vanes which were still now rotate in the 
positive direction at a speed of 100 revolutions a minute, 
whilst the disk rotates as before, but with a little 
diminished velocity. I have previously shown, in a paper 
lo the Royal Society, that the viscosity of air at a rarefac- 
tion of 129 millionths of an atmosphere is only a little less 
than its viscosity at the normal density, and hence it is 
certain that the vanes at a speed of 100 revolutions a 
minute exerts a considerable drag upon the disk when it 
rotates in the opposite direction. 

As the rarefaction increases above this point, the speed 
of both the disk and vanes increases till those of the 
latter exceed 600 revolutfons a minute. 

To carry these experiments to a much higher exhaustion 
it was necessary to modify the apparatus. The complex 
apparatus I now employed is shown at Fig. 15. Onlv 
the upper part of the pump ab\% shown. It has five fall 
tubes and is fitted with a small radiometer, r, and a 
McLeod measuring apparatus, de, to enable the degree 



1 M. 11. 


of exhaustion in the apparatus to be ascertained. The 
phosphoric anhydride, for absorbing aqueous vapour, is 
contained in the horizontal tube f. In order as far as 
possible to prevent the passage of mercury vapour, three 
long narrow tubes gg are introduced between the pump 
and the apparatus to be exhausted ; the one nearest the 
pump is filled with precipitated sulphur, the centre tube 
contains metallic copper reduced from its oxide, and the 
third tube phosphoric anhydride. At A is a vacuum-tube 
containing aluminium wires, and having a capillary bore 
for examining the spectra of the residual gas. An induc- 
tion coil and battery arc connected with the tube by wires. 
From the tube h two tubes branch off, one of them, if 
leads to the ‘'viscosity” apparatus contained in the 
case ky and the other, 7, goes to the apparatus to be 
exhausted. 

The apparatus j, containing the rotating disk and 
vanes, is sealed to the tube 7. The platinum ring is 
ignited by the battery /. On the top of the ring rests 
disk of mica, H, lampblacked on the upper surface ;thif 
cuts off direct radiation from the hot ring, and diffuse^ 
the heat somewhat over the surface of the black mio* 
Instead, therefore, of the molecular pressure starting froi) 
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the wire, as in previous experiments, the blacked mica 
now becomes the driving surface. 

The whole of this complicated arrangement of appa- 
ratus is connected together by actual fusion of the glass 
tubes one to another ; no joint whatever occurs in any 
part, and a certain point of exhaustion being once 
attained, I can leave the apparatus to itself with the 
certainty that no leakage from without can occur. 

1 take an observation with this apparatus as follows : 
Arriving at a point when a depression of the contact-key 
tells me by the behaviour of the rotating disks that a 
useful observation can be taken, the pressure is first 
measured in the McLeod apparatus. The viscosity of 
the gas is then observed, and next the repulsion exerted 
on the viscosity- plate by the candle. At a very high 
exhaustion the appearance of the induction in the tube h 
is also noted, together with the spectrum given by it. 
The strength of the current being first regulated by the 
resistances v, the key, w, is pressed down, and the 
direction and speed of the vanes and disk in s are taken 


by a chrono^aph recording to tenths of a second. Fre- 
quently duplicate or triplicate observations are taken at 
each pressure, time being allowed to elapse between the 
observations for the apparatus to become cool. 

With this apparatus observations can therefore be taken 
at each pressure, on the velocity of rotation of the disk 
and vanes, the viscosity of the residual gas, the repulsion 
exerted by a standard candle on a black mica plate, and 
the appearance of an inductive spark through a tube 
furnished with platinum wire. 

In Fig. 16 1 have plotted down the observations taken in 
air-racua from some of the data I have obtained. These 
observations are connected together by lines forming 
curves ; in the curve representing the “ candle repul- 
sion,** 1 have interpolated a few observations from other 
experiments to fill up a gap between 59 millionths and 14 
millionths, and to give a better idea of the direction the 
true curve would take. The candle repulsion rises to a 
maximum somewhere between 59 and 14 millionths of an 
atmosphere, and then rapidly sinks up to the highest 
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exhaustion obtained. Simultaneously the viscosity drops 
rapidly at the high exhaustions. 

When, instead of the feeble intensity of radiation 
which can penetrate glass from a candle some inches off, 
1 substitute the intense energy of a red-hot platinumTwire 
a few millimetres off, a steady increase of speed from 
<67 revolutions a minute at 59 millionths, 150 revolutions 
at 14 millionths, 600 revolutions at 11 millionths, up to 
over 1,000 revolutions at 6 millionths, and still increasing 
speeds at 2 millionths and at 0*4 millionth. At an exhaus- 
tion, where the repulsion set up by the candle is least, 
that caused by the hot wire is greatest. 

In air, at still higher exhaustions, I could detect no 
falling off of speed, but in a series of observations with 
hydrogen I thought there was a diminution of velocity 
after i millionth of an atmosphere had been reached. 

In concluding this abstract of my researches on Repul- 
sion resulting from Radiation, I cannot refrain from 
pointing out how erroneous the ordinary ideas of a 
^‘vacuum** are. Formerly an air-pump which would 
diminish the volume of air in the receiver 1,000 times was 


said to produce a vacuum. Later a "perfect vacuum ’ 
was said to be produced by chemical absorption and by 
the Sprengel pump, the test being that electricity would 
not pass, this point being reached, when the air is rare- 
fied 100,000 times. Now Mr. Johnstone Stoney has cal- 
culated that the number of molecules in a cubic centi- 
metre of air at the ordinary pressure is probably some- 
thing like one thousand trillions. When this number is 
divided by 2,500,000, there are still four hundred billion 
molecules in every cubic centimetre of gas at the highest 
exhaustion to which I carried the experiment, illustrated 
in Fig. 16 — a rarefaction which would correspond to the 
density of the atmosphere about seventy- five miles above 
the earth’s surface, that is, if its density decreases in 
geometrical progression, as its height increases in arith- 
metical progression. Four hundred billion molecules in 
a cubic centimetre appear a sufficiently large number to 
justify the supposition that when set into vibration by a 
white-hot wire they may be capable of exerting an 
enormous mechanical effect. 

W. Crookes 
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THE MIRROR OF JAPAN, AND ITS MAGIC 
QUALITY' 

T he lecturer commenced by referring to the vast differ- 
ences between the Chinese and the Japanese nations, 
of which the English people, as a rule, do not seem to be 
aware. He instanced various points of contrast ; one of 
the most important being the intensely oriental Secluded 
character of the private life of the Chiimse on the one 
hand, and the Japanese dwelling in houses unfurnished 
and left wide open to the public gaze on the other. But 
why, he asked, in this comparative absence of nearly all 
that we should call furniture, does one article pertaining 
to the ladies* toilet — the bronze mirror with its stand — 
hold so prominent a position ? 

This mirror of the Far East is usually circular, from three 
to twelve inches in diameter, made of bronze, and with a 
bronze handle covered with bamboo. The reflecting face 
is generally more or less convex, polished with a mercury 
amalgam ; the back is gracefully ornamented with a well- 
executed raised design representing birds, flowers, dragons, 
a geometrical pattern, or some scene in Japanese mythical 
history. Occasionally there are also one or more Chinese 
characters (signifying long life, happiness, or some similar 
idea) of polished metal, in bold relief. The general 
appearance of the back of the mirror, therefore, is some- 
thing nice lint seen in the accompanying figure. 



It might at first sight be surmised that the elaborate 
head-dresses of the ladies in Japan, combined with the 
painting of their faces, furnished an explanation of the 
prominence given to the metal mirror. But that this is 
not the case is easily seen from the fact that it is in the 
Imperial Palace, where the court ladies, still preserving 
the simple fashion of ancient days, merely comb back 
their long black tresses, and so have least need of a 
looking-glass, that the Japanese mirror receives the 
highest respect. A foreigner meets the mirror in the 
temples, in the hands of the street-conjuror, in pictures 
of the infernal regions, and in the regalia of the Japanese 
sovereigns, and for some time after his arrival in Japan, 
feels as an Oriental ignorant of biblical history might 
when unable to understand the constant repetition of the 
cross m Roman Catholic countries. But at length he 
hears that the mirror is part of the Japanese religion and 
mixed up with the “divine right of kings*’; that it is the 

^ discourse at the Royal Institution, January 24, by 

x'ror. w. li. Ayrton. 


most precious of the possessions of a Japanese woman, 
and constitutes the most important part or the trousseem 
of a bride, and “the two Great Divine Palaces” at Is^, 
in which was deposited the first made mirror, have in the 
eyes of the Japanese the same importance as has the 
Holy Sepulchre for the Greeks and Armenians, and 
Mecca for the Mohammedans, » 

And to realise the reason of this, the stranger must 
learn that there is a famous ancient myth in Japan, which 
was recounted by the lecturer, detailing how the sun- 
goddess in a rage shut herself up in a rocky cave, and 
how the other gods to dispel the darkness thus caused, 
used various artifices to entice her forth, the most success- 
ful ruse being the manufacture of the first historical 
mirror, in which, seeing her face, she was drawn forth 
by her curiosity and jealousy. He will also learn how 
in the supposed creation of the Japanese Empire, the 
sun-goddess is reputed to have handed this mirror (with 
the two other “god’s treasures,** which, together with a 
mirror, at present constitute the regalia of the Emperor) 
to her grandson with these words, “ Look upon this 
mirror as my spirit, keep it in the same house and on the 
same floor with yourself, and worship it as if you were 
worshipping my actual presence.*’ 

After describing many interesting points in connection 
with this strange mirror-worship of the Japanese, as seen 
in the palace and in the cottage, the lecturer went on to 
say that to the majority of those present the investigation 
of the so-callcd magic properties of the Japanese mirror 
would probably prove of yet more interest. 

This magic property, which is possessed by a few rare 
specimens coming from the East, is as follows : If the 
polished surface is looked at directly, it acts like an 
ordinary mirror reflecting the objects in front of it, but 
giving, of course, no indication whatever of the raised 
patterns on the bacic ; if, however, a bright light be re- 
flected by the smooth face of the mirror on to a screen, 
there is seen on this screen an image formed of bri^^ht 
lines on a dark ground more or less perfectly representing 
the pattern on the back of the mirror, which is altogether 
hidden from the light. 

When this appearance is seen for the first time it is 
perfectly startling even to an educated mind, and if the 
source of light is sufficiently bright, as for instance a 
tropical sun, it is difficult for the observer to divest him- 
self of the idea that the screen is not perforated with cuts, 
corresponding with the pattern on the back of the mirror, 
and illuminated from behind. 

This strange phenomenon was known to both Sir David 
Brewster and Sir Charles Wheatstone, both of whom 
were of opinion that it was produced by trickery on the 
part of the maker. Sir David Brewster, for example, 
s.iys in the Philosophical Magazine iox December, 1832 : 
“ Like all other conjurors, the artist has tried to make the 
observer deceive himself. The stamped figures on the 
back (of the mirror) are used for this purpose. The 
spectrum in the luminous area is not an image of the 
figures on the back. The figures are a copy of the picture 
which the artist has drawn on the face of the mirror^ and 
so concealed by polishing that it is invisible in the ordi- 
nary lights, and can be brought out only in the sun's 
rays.’* 

Prof. Ayrton then related how he had been quite 
unable to find for sale in any of the shops of Japan one 
of these magic mirrors, which was supposed in Europe to 
be a standard Japanese trick, and he explained how he 
had at length ascertained that with regard to this so- 
called magic mirror, the Japanese were the people who 
knew least about the subject. 

But these magic mirrors were known to the Chinese 
from the earliest times, and one of their writers spoke 
about them in the ninth century of the Christian era^ 
They call them theou-kooang-kiin, which means literally, 

“ mirrors that let the light pass through them,’* this name, 
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of course arising from a popular error on the subject. 
The Roman wnter Aulus Gellius, who li/ed serenteen 
centuries ago, referred to mirrors that sometimes reflected 
their backs and sometimes did not. From the gp-eat 
antiquity of these Chinese magic mirrors, the German 
writer Herr Sterne has concluded that it is probable that 
the mirrors with secret signs and figures of imps on the 
back, which fornaed a portion of the stock-in-trade of the 
witches of the middle ages, were of Eastern manufacture. 
The Italian historian Muratori gives an account of the 
magic mirror found under the pillow of the Bishop of 
Verona, who was afterwards condemned to death by 
Martin Della Scala, as well as of the one discovered in 
the house of Colla da Rienzi, and on the back of which 
was the word “ Fidrone.” But of these magic mirrors, 
which have played so important a part, not only in the 
priestcraft of Cnina, but also in the oracles of the Greeks 
and Etruscans, and in the witchcraft of the middle 
ages, inquiry has shown that Japanese literature makes 
absolutely no mention. 

Is it, then, that such mirrors cannot be found in Japan ? 
Undoubtedly they cannot be bought on inquiry at the 
shops, but Prof. Ayrton’s investigations have shown that 
if a careful examination with properly arranged light be 
made of a large number of the ordinary Japanese bronze 
mirrors, a few, perhaps 2 or 3 per cent., will be found 
showing the magic property clearly. 

The lecturer then referred to the extracts he had made 
from a large portion of that which had been written in 
various languages regarding the explanation of the phe- 
nomenon. He mentioned that the earliest explanation 
was given by a Chinaman, Ou tseu-hing, who lived be- 
tween 1260 and 1341, and who also had the impression 
Aat the magic property of the mirror was produced by 
an artifice; for he wrote: '‘When we turn one of 
the mirrors with its face to the sun, and allow it to 
throw a reflection on a wall close by, we see the orna- 
ments or the characters which exist in relief on the back, 
clearly. N ow the cause of this phenomenon arises from 
the employment of two kinds of copper of unequal density. 
If on the back of the mirror a dragon has been produced 
while casting it in the mould, then an exactly similar 
dragon is deeply engraved on the face of the disk. After- 
wards the deep chisel cuts are filled up with denser 
copper, which is incorporated with the body of the mirror, 
which ought to be of finer copper, by submitting the 
whole to the action of fire ; then the face is planed and 
prepared, and a thin layer of lead or of tin spread 
over it.^ 

" When a beam of sunlight is allowed to fall on a 
polished mirror prepared in this way, and the image is 
reflected on a wall, bright and dark tints are distinctly 
seen, the former produced by the purer copper, and the 
latter by the parts in which the denser copper is inlaid.” 

Ou-tseu-hing adds that he has seen a mirror of this 
kind broken into pieces, and that he has thus ascertained 
for himself the truth of this explanation. 

In a paper communicated some years ago to the French 
Academy of Sciences, the well-known French writer on 
China, M. Stanislaus Julien, says; “Many famous philo- 
sophers have for a long time, but without success, endea- 
voured to find out the true cause of the phenomenon 
which has caused certain metallic mirrors constructed in 
China to have acquired the name of magic mirrors. 
Even in the country itself where they are made, no 
European has up to the present time been able to obtain 
either from the manufacturers, or from men of letters, 
the information which is so full of interest to us, because 
the former keep it a secret when by chance they possess 
it, and the latter generally ignore the subject altogether. 
I had found many times in Chinese books details regard- 
ing this kind of mirrors, but it was not of a nature to 

‘ This probably refers to the mercury-amalgam which is used in polishingy 
and which Ou-tseu*hing mistook for lead or tux. 


satisfy the very proper curiosity of the philosopher, 
because sometimes the author gave on his own responsi- 
bility, an explanation that he had guessed at, and some- 
times he confessed in good faith that this curious property 
is the result of an artifice in the manufacture, the 
monopoly of which certain skilled workmen reserve to 
themselves. One can easily understand this prudent 
reticence when i ve remember that the rare mirrors which 
show this phenomenon sell from ten to twenty times as 
dear as the rest.” 

The prevalent idea has been that the phenomenon of 
the magic mirror was caused by a difference of density in 
the various parts of the surface, either produced intention- 
ally or accidentally ; and this, the lecturer explained, arose 
from two causes, first, from the common belief that the 
patterns on Japanese and Chinese mirrors were, like those 
on ordinary coins, produced by stamping ; the other, 
because the distinguished European philosophers who 
had examined into the question had investigated with 
considerable success, experimentally, how such mirrors 
might be made, but they had not, the lecturer thought, 
directed their attention to the examination of the ques- 
tion — How was the phenomenon in these rare eastern 
mirrors actually produced? — obviously a very different 
question. 

Prof. Ayrton mentioned that he and Prof. Perry were 
led to take up the investigation from a very remarkable 
fact pointed out by Prof. Atkinson, of Japan, viz., that a 
scratch with a blunt iron nail on the back of one of these 
magic mirrors, although it produced no mark on the face 
of the mirror which could be seen by direct vision, 
nevertheless became visible as a bright line on the screen 
when a beam of sunlight was reflected from the polished 
face of the mirror. The lecturer mentioned that after 
trying several experiments with polarised light, &c.. Prof. 
Perry and himself availed themselves of a very simple 
method of investigation, but one which had apparently 
not suggested itself to previous observers. On one occa- 
sion, when some of their students were using lenses to 
endeavour to make the exhibition of the phenomenon 
more striking, it occurred to them that the employment of 
beams of light of different degrees of convergence or 
divergence would furnish a test for deciding the cause of 
the whole action. For while, if the phenomenon were 
due to the molecular differences in the surface — the com- 
monly received opinion — the effect would be practically 
independent of the amount of convergence of the beam 
of light ; on the other hand, if it by any chance were due 
to portions of the reflecting surface being less convex 
than the remainder, a complex inversion of the pheno- 
menon might be expected to occur, if the experiment, 
instead of being tried in ordinary sunlight, were made 
under certain conditions in a converging beam — that is, 
the thicker portions of the mirror might be expected to 
appear darker instead of lighter than the remainder. 

[Experiments were then shown of the image cast on the 
screen ; (i) when a divergent beam of light fell on the 
mirror, (2) when the beam was parallel, (3) when the 
beam was convergent; and it was seen (i)the pattern 
appeared as bright on a dark ground, (2) the pattern was 
invisible, (3) the pattern appeared as dark on a light 
ground.] 

Again, by allowing a parallel beam of light to fall on 
it, and interposing a double convex lens between the 
mirror and the screen, we can make the image show the 
pattern either as a bright on a dark ground, or as dark on 
a bright ground, or not at all, merely by causing the screen 
to be : 1st, nearer the lens than the conjugate focus of the 
mirror ; 2nd, farther than the conjugate focus ; 3rd, at th^ 
conjugate focus. [This experiment was here shown.] Now 
it can easily be proved by simple geometrical optics that 
each of these effects would be produced if the thicl^ 
parts of the mirror were a little less convex than the 
remainder. [This was explained by various geometrical 


NATURE 


54 * 


April lo, 1879] 


diagrams.] And lastly^ if the phenomenon was^ as the 
previous experiment would lead us to conclude, due not 
to unequal reflecting power of the different portions of the 
surface of the mirror, but to minute inequalities on the 
surface^ in consequence of which there is more scattering 
power of the rays of light falling on one portion than on 
another, then, since rays of light nuking very small 
angles with one another do not separate perceptibly until 
they have gone some distance, it follows that if the screen 
be held very near to the mirror, the apparent reflection of 
the back, the magical property, in fact, ought to become 
invisible. And this also, it was shown, was exactly what 
happened when the screen was made almost to touch the 
polished surface. 

The lecturer then proceeded to explain why a divergent 
beam emitted by a bright luminous point at some fifteen 
feet distance from the mirror gave the best effects. 

We have therefore strong reasons for favouring the 
^‘inequality of curvature” theory. In order, however, to 
make the explanation quite certain, the lecturer said he 
had made a small concavity and a small convexity on the 
face of one of the mirrors, by hammering with a blunt 
tool, carefully protected with a soft cushion to avoid 
scratching the polished surface, and he showed by experi- 
ment that the concavity reflected a bright image and the 
convexity a dark one, when the pattern on the back ap- 
peared bright, but when the light was so arranged that 
the pattern appeared as dark on a bright ground, it was 
the convexity which appeared as the bright spot and the 
concavity as the dark one. 

Guided by all that precedes, we arc led to the un- 
doubted conclusion that the whole action of the magic 
mirror arises from the thicker portions being flatter than 
the remaining convex surface, and even being sometimes 
actually concave. But, in spite of this irresistible con- 
clusion forced on us by the experiments previously men- 
tioned, it must be admitted that it seems extraordinary 
how such small inequalities in the surface of the mirror, 
so small in fact that the eye quite fails to detect them, 
can, even with a proper arrangement of the light, produce 
on the screen an image of the pattern on the back as 
sharp and clear as is seen with a good specimen of the 
magic mirror. 

The next question arises, why is there this difference in 
the curvature of the different portions of the surface ? The 
experience that Prof. Ayrton had gained from an examina- 
tion of a large number of Japanese mirrors supplied, in part 
at any rate, the answer to the question. N o thick mirror 
reflects the pattern on the back, not one of the many beau- 
tiful mirrors exhibited at the National Exhibition of Japan 
in 1877, and which the lecturer was so fortunate as to be 
able to experiment with in a darkened room with a bright 
luminous point at some twelve feet distance, showed the 
phenomenon in the slightest degree ; some good old 
mirrors in the museum of the Imperial College of En- 
gineering, and which belonged to the family of the late 
Emperor, the Shogun, of Japan, failed to reflect any trace 
of a design, and some old round mirrors without handles, 
which he had also tried, were (with the exception of one 
which was immensely prized, and brought to him 
wrapped in five distinct silk cases, and the heirloom of 
the family of a nobleman) equally unsuccessful. 

Again, it is not that the pattern is less clearly executed 
on the backs of these choice mirrors, since the better the 
mirror the finer and bolder is the pattern, but what is 
especially noticeable is that every one of these mirrors 
is, as a whole, far thicker than an ordinary Japanese 
mirror, and its surface is much less convex. 

This naturally led him to inquire how are Japanese 
mirrors made convex? Are they cast so, or do they 
acquire this shape from some subsequent process ? 
His search through all the literature at his disposal— 
Euremean, Japanese, Chinese — on the subject of mirrors 
failed to elicit the slightest hint; he was therefore 


compelled to perform the somewhat difficult task of 
obtaining information from the Japanese workmen them- 
selves. Eventually he ascertained that while practically 
all Japanese mirrors were convex, the surface ol each hsdf 
of the mould was flat, and that the curvature was given 
to the mirror after casting in the following way ; the rough 
mirror is first scraped approximately smooth with a hand- 
scraping tool, and as this would remove any small amount 
of convexity had such been imparted to it in casting, it is 
useless to make the mould slightly convex. If, however, 
a convex or concave mirror of small radius is required, 
then the surface of the mould is made concave or convex* 
On the other hand, to produce the small amount of con- 
vexity which is possessed by ordinary Japanese mirrors 
the following method is employed, if the mirror is thin, 
and it is with thin mirrors we have especially to deal, 
since it is only in these mirrors that the apparent reflec- 
tion of the back is observed. The mirror is placed face 
uppermost on a wooden board, and then scraped or 
rather scratched with a rounded iron rod about a third of 
an inch in diameter, and a foot long, called a megebo^ “ dis- 
torting rod/’ so that a series of small parallel scratches is 
produced, which causes the face of the mirror to become 
convex in the direction at right angles to the scratches, 
but to remain straight parallel to the scratches, in fact it 
becomes very slightly cylindrical, the axis of the cylinder 
being parallel to the scratches. This effect is very clearly 
seen by applying a straight-edge in different ways to 
the face of an unpolished mirror which has received a 
single set of scratches only. A series of scratches is next 
made with the mcf^ebo in a direction of right angles to the 
former, a third set intermediate between the two formcf, 
and so on, the mirror each time becoming slightly cylin- 
drical, the axis of the cylinder in each case being parallel 
to the line of scratches, so that eventually the mirror 
becomes generally convex. Some workmen prefer to 
make the scratches with the niegebo in the form of small 
spirals, others in the form ot large spirals, but the 
general principle of the method employed with their 
mirrors appears to be always the same — the face of the 
mirror is scratched with a blunted piece of iron, and 
becomes slightly convex, the back, therefore, becoming 
concave. 

[Mirrors were here exhibited, one with its surface flat, 
although somewhat rough, just as it came from the mould 
after casting ; a second that had received one set of 
parallel scratches with the megebo^ and which by means 
of a straight edge was shown to be slightly cylindrical ; 
and a third on the face of which the operation of scratch- 
ing had been completed, and which was therefore slightly 
convex.] 

After the operation with the “distorting-rod** the 
mirror is very slightly scraped with a hand-scraping tool 
to remove the scratches, and to cause the face to present 
a smooth surface for the subsequent polishing. 

In the case of thick mirrors the convexity is first made 
by cutting with a knife, and the distorting-rod applied 
afterwards. But in connection with this cutting process 
of thick mirrors, there is one very interesting point. If 
the maker finds, on applying from time to time the face 
of the mirror to a hard clay concave pattern, and turning 
it round under a little pressure, that a portion of the 
surface has not been in contact with the pattern, in other 
words, that he has cut away this portion too much, then 
he rubs this spot round and round with the megebo until 
he has restored the required degree of convexity. Here 
again, then, scratching on the surface produces convexity. 

Now, why does the scraping of the “distorting rod 
across the face of the mirror leave it convex ? During 
the operation it is visibly concave. The metal mast 
receive, then, a kind of “ buckle,” and spring back again 
so as to become convex when the pressure of the rod is 
removed. It might in such a case reasonably be expected 
that the thicker parts of the mirror would yield less to 
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the pressure of the rod than the thinner, and so would be 
made less convex, or even they might not spring back, on 
the withdrawal of the rod and so remain actually concave. 
Again, since we find that scraping the face of the mirror is 
the way in which it is made convex, and the back therefore 
concave, we might conclude that a deep scratch on the 
back would made the back convex and the face slightly 
concave. Such a concavity would, as we have proved, 
explain the phenomenon of the bright line appearing in 
the reflection of sunlight on the screen, which was ob- 
served by Prof. Atkinson to correspond with the scratch 
on the back. 

After the scratches produced by the megebo are removed 
the mirror is polished with whetstones and then with 
charcoal. The face now becomes fairly smooth, but it 
still generally contains some few cavities ; these the 
maker fills up from a stock of copper balls of various 
sizes which he has at hand. (It was probably the presence 
of these bits of copper that led Ou-tseu-hing to believe 
that the explanation of the cause of the magic mirrors 
was the inlaying of different metals.) The face of the 
mirror is finally rubbed over with a mercury amalgam 
containing 50 per cent of tin, b/ means of a small straw 
brush or the hand. 

The lecturer then referred to the various metal mix- 
tures employed by the Japanese in making their mirrors, 
the best being composed of 75 per cent, of copper, 23 of 
tin, and 2 per cent, of a natural sulphide of lead and 
antimony. 

Although the Japanese have paid no attention to the 
magic mirror, which has created such interest in Europe, 
they have, in connection with their priestcraft, employed 
mirrors on the surface of which, if looked at obliquely, could 
be seen the faces of saints, but which were not in any way 
connected with the pattern on the back of the mirror. [Pho- 
tographs of such mirrors were projected on to the screen.] 
The lecturer also exhibited two mirrors of this kind which 
he had had made in consequence of the belief expressed by 
one of the Japanese mirror- makers that the phenomenon of 
the so-called magic mirrors was produced by chemical 
action on the surface. But the result of the experiment 
had been that if the face of a mirror which had been 
chemically acted on was polished until every trace of the 
marks disappeared for direct or oblique vision, then they 
also disappeared in the image produced by reflecting a 
beam of light on to a screen, and consequently that it did 
not seem possible, as far as his experiments had gone, to 
produce, by means of chemical action on the surface, a 
mirror fulfilling all the conditions of the magic mirror. 

He concluded by saying ; “It appears, then, contrary 
to what is commonly believed, that the magic of the 
Eastern mirror results from no subtle trick on the 
art of the maker, from no inlaying of other metals or 
ardening of portions by stamping, but merely arises 
from the natural property possessed by certain thin 
bronze of buckling under a bending stress, so as to remain 
strained in the opposite directions after the stress is re- 
moved. And this stress is applied partly by the distorting 
rod, and partly by the subsequent polishing, which, in an 
exactly similar way, tends to make the thinner parts more 
convex than the thicker.’^ 


GEOGRAPHICAL NOTES 

The April number of Petermann's Mittheilungen con- 
tains a paper of considerable geographical and geological 
value by Dr. Edmund Naumann, on the Plain of Yedo, 
Japan ; it is accompanied by several illustrations and a 
fine map. Lieut. Onatzewich’s account of his cruise in 
the clipper Wssadnik to the north of Behring Strait in 
1876, is well timed in connection with the Vegans sojourn 
in that region. Dr. von Scherzer contributes an interest- 
ing paper on anthropometry, and Capt. Johannesen de- 
scribes the voyage of the Lena from the mouth of the 


River Lena to Jakutsk. The monthly summary contains, 
as usual, many interesting items. 

The February number of the Bulletin of the Paris 
Society gives M. Savorgnan de Brazza's paper on his 
Ogowd expedition, the results of which we have already 
stated. A valuable and detailed notice of Dalmatia is 
contributed by Mi. de Sainte-Marie, and the number con- 
tains the recent correspondence of Dr. Crevaux from 
Guiana, referred to last week. The Nouvelles arc 
continued. 

As we stated last week, though M. Soleillet has got so 
far on his journey to Timbuktu* it must not be forgotten 
that some fifteen years ago Lieut. Mage and Dr. Quintin 
reached the same place, and that after being detained as 
prisoners for eighteen months by the present Sultan 
Ahmadu, they were refused permission to embark on the 
Niger, and compelled to return to the coast re infeetd. 
Indeed, just as we go to press we learn that a telegram 
I sent to the French Socidtd de Gdographie announces that 
the progress of M. Soleillet has been cut short. He was 
stopped by Ahmadu, the Emperor of Segou under the 
pretence that the roads are insecure in the north of his 
government. M. Soleillet has returned to St. Louis. 

With reference to our note last week (p. 516) on the 
Conference in connection with the Inter-oceanic Canal, 
M. Maunoir, Secretary of the Paris Geographical Society, 
writes us that the Conference is to be held on May 19 
under the auspices of that Society and not of the Society 
of Commercial Geography. The Congress, M. Maunoir 
writes, will not have any particular project m view, but 
will give an impartial hearing to the various projects 
brought before it. 'I'he various solutions of the questions 
proposed will be propounded by their authors, and, if 
deemed advisable, the Congress may in the end give its 
approval of one or other of the projects. 

The April number of the Church Missionary Intelli- 
gencer states that letters have been received from the 
missionary reinforcements who are travelling up the Nile 
to join the Nyanza expedition. They only reached Lado 
opposite Gondokoro, on October 10 ; after three weeks 
stay at that Egyptian station they reached Regiaf on 
November 7. The cause of delay, we are told, has been 
that the Nile has been unusually high, and the immense 
quantity of water loosened great masses of reeds and 
papyrus which formed floating islands and blocked up the 
river, besides which, owing to a deficiency of fuel between 
Khartoum and Lado, they remained fast bound during 
the whole month of September some distance south of 
Sobat, and the missionaries saw no living beings (besides 
the men on board) but “pelicans, fishes, and a white- 
headed eagle or two.” 

Annexed to the recently issued report of Her 
Majesty's Consul on the newly-opened port of Wdnehow, 
is a very interesting map of the three Chinese provinces 
of Chekiang, f'ukien, and Kiangsi, showing the means of 
communication by land and water between the principal 
cities and districts. The object of the map is more espe- 
cially to point out the position of Wenchow as regards 
some of the most important districts in these provinces, 
the names of which with their products are given. 

Garibaldi has snubbed the Italian New Guinea expe- 
dition, so that it may now be regarded as nipped in the 
bud. 

The collection of funds instituted by the Dutch Central 
Committee for Arctic Exploration for the renewed out- 
fitting of the Willem Barents, which vessel is shortly 
to start on another expedition of some eignteen months* 
duration, is progressing so favourably that it may be 
reasonablv expected that the 50,000 florins which are 
required for the expedition will soon be completely 
subscribed. 
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NOTES 

In the interests of British science v e have refrained now for 
some time from referring to the evil days which have fallen upon 
one of the most reputable of our learned societies. The time, 
however, has now come when silence is impossible. At 
the meeting of the Koyal Astronomical Council yesterday, the 
Astronomer-Royal, in consequence of the recent action of the 
Council — an action inevitable when the present constitution of 
that body is considered — ^resigned his seat at the board. We 
cannot too much regret that this Society, the traditions of 
which are second to none in Europe, should have been 
utilised for some years past by an advertising clique who 
have everything to gain by their connection with a body of 
honourable .students of science. The withdrawal of men long 
known for their astronomical work from the Council commenced 
some time since. It has now culminated in the resignation of 
the Astronomer- Royal, and we are informed that other resigna- 
tions are to follow'^ ; indeed, a man of scientific repute risks 
somewhat in being found amongst the Councillors. Surely the 
Fellow^s of the Royal Astronomical Society of London are strong 
enough to remedy such a state of things as this. 

At the meeting of the Council of the Royal Society, held last 
Thursday, the following fifteen candidates were selected to be 
recommended for election. The day fixed for the election is 
Thursday, June 12 ; — Anderson, M.I)., Rev. M. J. Berkeley, 
11 . Bessemer, Prof. A. Cruin-Brov\ n, W. L. BuUer, Sc.D., G. 
II. Daruin, Prof. J. D. h>eretf, Prof. E. S. B. Fran9ois de 
Chaumoiit, Prof. G. I). Livcing, G. Matthey, G. J. Romanes, 
A. Schuster, Ph.D., Prof. H. CJ. Seeley, B. Williamson, and 
T. Wright, M.I). I’he following have been elected Foreign 
Members of the Society : — Arthur Auwers, Berlin ; Luigi 
Cremona, Rome; Jean Louis Ainiand de Qualrcfage.s, Paris; 
Georg Hermann Quincke, Heidelberg; 'Pheodor Schwann, 
Piegc ; Jean Scrvals Stas, Brussels. 

Macmillan and Co. will publish .shortly the following 
literary and scientific remains of the late Prof. W. K. Clifford, 
(l) A volume of mathematical jiapers which have been read 
before the Royal Society or contributed to scientific journals ; 
Mr. Wm. Spotliswoodc, F.R.S., will probably ^ee this collec- 
tion through the prc.ss. (2) TwovoIuniC'. of collected essays and 
lectures, edited by Mr. l.e.slie .Stephen and Mr, Frederick 
Pollock ; Mr. Pollock will also contribute a biographical intro- 
duction to this work. (3) A small volume containing three 
popular lectures on ** Seeing and Thinking.” 

We regret to see by the Civil Service Estimates that the 
amount to be devoted to “Purchase.s and Acquisitions ” in the 
Department of Zoology of the British Mu'^eum during the pre- 
sent financial year has been reduced by one-fourth, i.e., from 
1,200/. to 900/. It seems rather absurd that a Government 
which has shown its anxiety to meet the claims of science by 
giving 4,000/. a year to be distributed in “ aid of research ” by 
the Royal Society, should have taken such a step as this to save 
a miserable 300/., especially when it was the universal complaint 
of naturalists that the sum previou^.Iy granted was wholly in- 
adequate to the purpose. We cannot help thinking that the 
Trustees and their Secretary are in fault in this matter. 

A FURTHER circular, in addition to that referred to on p. 472, 
has been i.ssued by the Meteorological Office, with regard to the 
conditions on which weather information will be supplied. 
These conditions are too detailed to be noticed here, but they 
show a desire on the part of the Office to give every facility both 
to residents in London and in the country to obtain descriptions 
of the actual .vtate of the weather and forecasts for not more 
than one day in advance. No doubt a copy of the circular may 
be obtained on application at the Office, 116, Victoria Street, 
S.W. 


M. Renan was elected a few months ago a member of the 
Academic Fran9aise to fill the place vacated ^by the demise of 
M. Claude Bernard, the celebrated physiologist. On Monday, 
last week, he pronounced, before an immense audience, the iloge 
of his predecessor, in which he mentions that Claude Bernard 
must be considered os being the real founder of ph^^iology in 
France. No public course of lectures was given before 1845, when 
M. Bernard established a laboratory, in the rue Saint Jacques, 
near the Pantheon. It was in this institution that the illustrious 
Academician conceived the idea of the great experiments which 
rendered his fame universal. But the establi.shment failed, M. 
Bernard having collected not more than five or six pupils. 

The Council of the Society of Arts offers one gold and three 
silver medals for the best suggestions founded upon evidence 
already published, for dividing England and Wales into districts 
for the supply of pure water to the towns and villages of each 
district. 

“A Citizen and Fishmonger” very pertinently asks in 
lue'-day’s Times why it is that while we hear so much from time 
to time of the City Guilds' Technical College, and of the Society 
for University Extension in London, we hear nothing of any 
pr iposal for the utilisation of Gresham College ? 

The Times Geneva correspondent writes that the Lake of 
Neuchatel is just now lower than has ever before been known, 
and continues to yield rich rewards to the researches of anti- 
quarian explorers. Prof. Forel found, a few days since, at the 
lacustrine station of Corcelet, an earthenw’are vase dating from 
the age of bronze. On the bottom of the vase are plainly 
visible the impre-sions made by the fingers of the prehistoric 
potter in the plastic clay. Of these fingers— or, rather, of the 
thumb and forefinger, for the other digits are unfortunately 
lacking — the profe.ssor has taken a plaster of Paris cast and 
submitted them to a minute examination. He pronounces the 
maker of the vase to have been a woman. There are twa 
impressions of the thumb and three of the forefinger. The 
prints left by the nails are perfect — that of the thumb, which 
must have been regular, well-shaped, and of an elegant convexity, 
measures in length twelve millimetres, in breadth eleven milli- 
metres ; the length and breadth of the finger-nail, equally well 
modelled, are eleven and nine millimetres respectively, the 
transverse convexity representing a curve or rise \/lkhe) of tuo 
millimetres. These nails, considers M. Ford, can only have 
belonged to a female hand. The vase has been placed in 
the cabinet of antiquities in the Vaudoiu Cantonal Museum 
at Lausanne. Another investigator, who has been cutting 
trenches in ground left bare by the abatement of the 
waters of the lake, has arrived, after careful examination 
of the debris and relics which his explorations have brought to 
light, at some interesting conclusions concerning the way in 
which certain of these lake-dwellings were destroyed, the time 
of the year when they disappeared, and the level of the lake at 
the epoch of their extinction. He believes they were destroyed 
by fire. This opinion he bases on the fact t^t, in all his ex- 
plorations, he finds the same mixture of gravel and sand black- 
ened and interspersed with charcoal and partly burnt seeds and 
bits of wood. This dibris has evidently been carried to its 
present position by the waters of the lake, and varies in thick- 
ness according to the inclination of the slope on which it has 
been deposited. In other places besides those where the trenches 
have been cut, similar indications are observable — for example, 
at Bied, where, in sinking for the foundations of a house, a 
lacustrine cemetery was some time ago discovered j and at 
Colembier, where a stream running over the dry bed of the lake 
near the shore has laid bare d^btis identical with that brought to 
light by the excavations in question. From the quality and 
quantity of the winter stores, such as nuts, seeds* and berries, 
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found among these remains, the burning of the lake-dwellings 
probably occurred in spring or early summer. In one place a 
vessel was found filled with acorns, which, not being a favourite 
food, would naturally, it is presumed, be left to the last, and 
only used in default of something more palatable. From these 
facts and considerations it is inferred that at the time when 
many, if not all, the lake villages of Neuch&tel fell a prey to the 
flames, its waters were at the height usual with them in spring 
before their level had been artificially lowered by the engineer- 
ing operations recently undertaken for confining within their 
channels the streams of that part of the Jurassic range which 
dominates the valleys of NeucMtel and Morat. 

The death is announced, on Tuesday, at the age of eighty- 
two years, of Sir Anthony Panizzi, formerly Principal librarian 
df the British Museum. 

We regret to announce the death of Herr Ludwig Reichen- 
bach, an eminent German botanist and zoologist. He died at 
Dresden on the i8th ult., aged 86 years. 

The German scientific world is much gratified at the distinc- 
tion conferred upon Dr. Julius Schmidt, of Athens, by the French 
Academy of Sciences, which recently honoured Dr. Schmidt by 
presenting him with the Prix Volz in recognition of his work on 
the moon. This prize is only given for important astronomical 
work, and has not been awarded since 1870. 

The various German societies for the protection of animals 
are now keenly discussing the vivisection question and have 
arranged a congress, whicli will shortly meet at Gotha, and w'hich 
is to fix the final resolutions. 

Dr. J. E. Taylor has concluded the seventh winter series of 
scientific discourses at the Ipswich Museum. These have been 
free, and the average attendance has been 500 per night. Dr. 
Taylor regards the local collection of the Ipswich Museum as 
probably one of the best geological museums in Europe. He 
deserves credit* lor Ins exertions in spreading a knowledge of 
science in the district in which he lives. 

On Easter Monday and following day, the Geologists’ Associa- 
tion will have an excursion to Weymouth and Portland. 

We have received a small pamphlet of eighty pages, containing 
the numerous opinions whicli have been expressed on Prof. 
Church’s portion with reference to the Agricultural College at 
Cirencester. The result of the conduct of the College authorities 
is likely to be the establishment of a rival institution, to be ready 
in October next. If it be the case, as is so generally alleged, 
that the Cirencester institution is a failure fo far as agricultural 
education is concerned, we cannot be sorry that steps should be 
at once taken to supply the want. 

We have received the first two parts of a very fine “ Atlas of 
Histology,” by Dr, Klein and Mr. E. Noble Smith. The work 
is intended to be a pictorial and literal representation of the 
structure of the tissues of man and other vertebrates, its chief 
aim being to teach not so much the history of histology as his- 
tology itself in its modern aspect. The delicate illustrations are 
executed with wonderful care and beauty. 

There was a slight shock of earthquake on the 3rd inst. at 
Cadiz. 

In the year 1S77 Mr, Clark Mills, of Washington, the well- 
known sculptor, visited St, Augustine, Florida, in the interest 
of the Smithsonian Institution and of the Peabody Museum in 
Cambridge, for the purpose of taking casts of the heads of certain 
Indian prisoners in Fort Marion. These prisoners had been 
captured some years before, and sent to Florida for safe keeping, 


and were in charge of Capt. R. II. Pratt, of the Army. Most 
of them had been guilty of grave oflences against life and pro- 
perty. A visit to and interviews with these Indians have con- 
stituted the staple of the correspondence of visitors to St. 
Augustine for several years past. During the year 1878 this 
station was broken up, some of the Indians being released, and 
others transferred Hampton, Virginia, where, under the charge 
of General Armstrong, there is an establishment for the educa- 
tion of certain negroes. By authority of the War Department, 
Capt. Pratt has recently gathered up a large number of Indian 
youth of both sexe.s, and taken them to Hampton, where they 
are subjected to moral and mental training, and show a great 
aptitude for learning. Quite recently, at the request of the 
Smithsonian Institution, Mr. Mills visited Hampton, and with 
the assistance of Capt. Pratt, has made a series of excel- 
lent casts of some fifty Indians of both sexes and different 
ages. They will in time be reproduced, properly worked up, 
and exhibited in the National Museum, which will thus, in more 
than a hundred busts from life of the American aborigines, 
possess a very remarkable anthropological collection. Numerous 
applications have been received from the anthropological museums 
of Europe for copies of these busts. 

The Gau'^s monument for the city of Brunswick is now vei7 
nearly completed, the casting taking place in the studio of Prof. 
Ilowald, at Brunswick, after Ilcrr Schaper’s model, the well- 
known Berlin sculptor. The figure will measure nine feet in 
height, and the great mathematician is represented in a fur coat 
with a book in his left hand, bearing the inscription ‘*Disquisi- 
tiones,” the work which rendered his name immortal. The head 
is said to be a masterpiece of ths pla&tic art. 

Some new exj)eriments on digestion (in which portions of the 
.stomach in living dogs were isolated, and their phenomena 
studied) have been recently descriljed by Herr Heidcnhain in 
Pfluger’s Archiv, He arrives at these two (preliminary) conclu- 
sions: — (i) Purely mechanical stimulation acts only locally on 
secretion of gastric juice; (2) The secretion (act), however, 
extends beyond the place of stimulation to distant parts of the 
mucous surface, when absorption occurs at that place. In other 
words, we must distinguish a primary and a secondary secretion. 
'Hie primary is small and is produced by mechanical effect at 
the place of stimulation; the secondary is abundant and depends 
on the act of digestion, in so far as absorption is connected with 
this, in the stomach. 

We learn that experiments have been made at Mont Valerien 
by the French Ministry of War with a number of portable 
Gramme electro magnetic machines and jjortable lenses for 
directing the rays to a great distance and exploring the horizon 
during night with the same accuracy as during open daylight. The 
optical apparatus is mounted on a special waggon and weighs no 
more than two or three tons. It has been ascertained that the 
machines can travel with the same velocity as mounted artillery. 
The electric light and directing-lines can also be used for sig- 
nalling in a known direction at an immense distance, as from Paris 
to Orleans, if placed at a sufficient altitude. 

Recent researches by Herr Ammon prove that the gas- 
absorption of dry ground defends on various factors— varying 
with the state of mechanical division, and chemical nature of the 
constituents of the ground, and the temperature and nature of 
the gas. (Quartz, clay, lime, hydrated iron oxide, gypsum, and 
humus were examined as to thdr behaviour with 'turious gases 
of the atmosphere and the ground under different conditions.) 
Phy ical forces have an undoubted rtlexa, the condensation, f.r., 
the gases are held and condensed by surface-attraction of the 
particles of the soil ; and as this attraction is a functl<»F of the 
I surface the effect is greater the smaller the particles. Bub chc- 
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mical forces seem to have often a larger share in the effects ; this 
appeared most distinctly in the remarkable absorbing power of 
hydrated iron oxide, and soils containing most of it ; which can 
only be attributed to chemical changes undergone on access of 
gases, in consequence of the easy decomposition of the con- 
stituents, The same holds good for humus materials; whereas 
with the other constituents the physical “ nc^ment ” comes out 
more prominently. Those gases which are easily brought into 
the liquid state (II2O, H^S, CII4, NII3, ^^“<1 which 

undergo changes easily (Nllj, SH2), are absorbed in greater 
measure by the constituents of soils, than gases which arc not 
readily liquefied (O). Temperature has great influence ; with 
increase of it the power of condensing gases diminishes. It is 
notable that at temperatures between o® and 10® the gas absorp- 
tion again diminishes. (A fuller account of these researches 
will be found in Der Naturforsther for March 1$.) 


Another new Italian journal has come to hand, V'ita Nuenta^ 
published fortnightly. It is devoted to literature, science, and 
art, and the scientific notes seem to us to be done with care and 
discrimination, containing occasional information on scientific 
work in Italy. It is published at ]*adua. 


The Colonics and India states that excellent accounts have 
been received from Tasmania. Stone exceedingly rich had 
been discovered in the Alpine reef, Fingal district, estimated to 
yield 200 ounces of gold to the ton. Gold had also been dis- 
covered at Castray River in the North Meredith Range on the 
west coast. 

MM. Figuier and de Parville have issued their Annie 
Scienfifique, w hich is 'a summary of all the notable discoveries 
made during the past year. 


The additions to the Zoological Society’s Cardens during the 
past week include a Black-backed Jackal {Canis mesomclas) from 
South Africa, presented by Mr. E. J. Redman; a Red and 
Yellow Macaw {Ara chlorophra) from South America, two 
Yellow- fronted Ama/ons {Chrysotis ochroccphala) from Guiana, 
presented by Mrs, Kelly ; two Silver Pheasants {Euplocamus 
nycl/iemetui) from China, presented by Mr. W. Soper; two 
Bcrnicla Geese {Bcrutcla lauopsis)^ two Brant Geese {Hcrnicla 
brentd)^ a Bean Goose (Anscr scgetuni), two Common Geese 
{Ansrr domcsticns)f two Ruddy Sheldrakes {fadorna two 

Common Pintails {Dafila acnla), two Gad walls {Anas strepera\ 
four Chiloe Widgeon.s {Mareca chiloensis\ two Common Widgeons 
{Mareca penclope), tw o Garganey Teal {Qucrqucdida circia\ two 
Common Teal {Querqnedula cncca\ European, four Canada 
Geese {Bemkla canadensis)^ a Summer Duck [Atx sponsa) from 
North America, two Mandarin Ducks {Aix gcdericulata) from 
China, three Australian Wild Ducks {Anas superciliosd) from 
Australia, a Wild Goose (Anser ferns), three Common Ducks 
{Anas boschas), British Isles, presented by Mr. R. J. Balston, 
F.Z.S. ; a Tuberculated Lizard {Ic^uana tubercnlata) from 
Trinidad, presented by Dr. J. F. Chittenden, C.M.Z.S. ; two 
Mississippi Alligators {Alligator mississippiensis) from the Missis- 
sippi, presented by Lord Francis Conyngham, M.P., F.Z.S. ; 
a Common Lobster {Astaens vulgaris), British Seas, presented 
by Mr. R. J. Milestone ; two White rumped Roe Detr {Capreolus 
pygargus) from Eastern Asia, a Chinese Water Deer {IJydropotes 
inermis) from China, received in exchange ; two Common Boas 
{Boa constrictor) from South America, deposited ; eight Indian 
Jerboa Rats {Gtrbillus indicus) from India, purchased. 


VIRCHOIV ON THE PLAGUE 

A T a recent meeting of the Medical Society of Berlin Prof. 
" Virchow gave (by previous request) his views on the sub- 
ject of the Plague of Astrakan. The following is a brief out- 
line of his address (which appears in the Revue Scieniifique) • — 


The information received about the plague is very uncertain 
and conflicting, necessitating reserve in giving an opinion. 
Russia is to be reproached for failure to send com [)eleut observers 
of the disease. 

The first question is. What is the true determinant of the 
malady? No one would hesitate to say that the buboes, or 
swellings of the lymphatic glands, take the first place. But it is 
still doubtfrl whether or not certain acute forms occur without 
glandular tu*r>our. (It is not merely the exterior glands that are 
referred to.) Typhoid fever, the most nearly related disease, is, 
of course, always (except in children) marked by a peculiar 
affection of the glands. 

The pestilential bubo, like the alterations characterising many 
of our indigenous infectious diseases, consists in u cellular hyper- 
trophy, with more or less hypermmia and hmuiorrhage. We 
come again to an obscure point in asking, how does a bubo of 
this kind ulcerate ? The ulcerations in typhoid fever show sup- 
puration, within the glandular tissue, round a dry mortified 
centre. Accounts by some of the best observers of pestilential 
bubo affirm suppuration round the gland. But the chief point is, 
what is the prime cause of the suppuration ? And here 1 cannot 
affirm that the abscess of the gland ari-es from mortification of 
the gland. Some observers speak only of a softening of the 
substance. If partial mortification induced the ulcerations dis- 
tinguishing league, as they do those of typhoid fever, the analogy 
between the two diseases would be more marked. 

Though we do not really knrjw whether glandular affections 
are, from the outset, an es‘^ential character of the disease, they 
yet present the essential criteria for diagnosis of the plague, 

[Prof. Virchow proceeds to object to Hirsch’s view regarding 
the Indian Plague of Pali, in 1838, which showed peculiar 
symptoms, as a particular species of plague. Either it was the 
plague or it was not the plague. If the malady of Astrakan 
were a peculiar Indian plague we should not be warranted in 
identifying it with the well-known plague of the Levant, for this 
alone is the true plague. Ha*morrhage of the urinary organs (as 
in the plague of Pali) is very common even in the Oriental 
plague ; Imt he would not therefore create a special hmmaturic 
species of the plague, but say that hwmaturia is often a symptom 
of the plague, lie does nut now refer either to this pla^e of 
Pali nor to a known endemic plague, restricted to two districts 
of the Himalayas.] 

Another special character of Oriental plague is carbuncle ; it 
occurs in nearly a fifth of the cases ; the symptoms are like those 
of ordinary contagious carbuncle. 7 'hcre is no sufficient evidence 
of carbuncle in internal organs. Then there are the petechise, 
or spots, and interior bannorrhages. Tumour of the spleen 
seems very constant, and of great importance, and we find also 
tumefaction of the liver and kidneys. The swellings of the 
glands, the carbuncles, and the petcchim are the most important 
symptoms. 

At the beginning of most pestilential epidemics a Committee 
of doctors has generally declared that it was not the plague. 
They pronounced it petechial typhus. 7 'his was the case imme- 
diately before the outbreak of the plague at Rescht, when the 
disease had been long confined in Kurdistan and Mesopotamia. 
M. Tholozan was the first to say it was plague, and that the 
case was that, not of a great epidemic, but of a latent disease, 
sjjreading slowly and attacking only a few. It is indubitable 
that w^e have there a true centre, whence the disease gradually 
spread, and I do not see why we should go to India, where the 
disease has not prevailed for many years past. Proceeding logi- 
caKy, we shall accept this course: From Kurdistan and Meso- 
potamia to Persia and on to beyond the Caspian, Even if the 
present cases on the other side of the Caspian were accompanied 
by pneumorrhagia, I would not hesitate to say they belonged to 
the plague proper, and that the disease is the same as that in 
Mesopotamia. The symptoms are very different from those of 
petechial typhus, the disease which the Turkish doctors affirmed. 
If near Salonichi (Xanthi) there be really petechial typhus ac- 
companied by Metastasis hubonica, I fear it is the plague. It 
remains to keep our eyes open and see what happens after the 
return of the Russian army from the infected country (an occur- 
rence which may well rouse grave apprehensions). 

What has been done for our protection is little apt to trau- 
quilliseus. A blockade comprising all the frontier as well os 
me coast, from the Baltic tp the Black Sea, seems to me illusory. 

One example of severe quarantine has occurred iu this century 
in the case of the plague at Noja, in Bari (Kingdom of Naples), 
in 1815 . Trenches were dug, and three cordons of sentinels were 
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formed (the third round the entire province), with orders to kill | 
whoever tried to break the blockade and did not stop at the drst ■ 
summons ; and some individuals were actually killed. But I 1 
cannot think an entire country is able to protect itself thus. 
Examination of passports would be excellent if those who de- \ 
liver passports and certificates of health were angels. But the ' 
Russian functionaries are men, and think like men. The im- 
possibility of always getting true certificates of origin has been | 
seen in the case of the cattle plague. I consider, however, that 
pressure should be exerted on Russia to form a blockade of the 
infected districts. And especially it should be seen to, that the 
returning Russian army does not bring any pestilential germs with 
it. As to restrictions on communications by land, the greatest 
of these ar e ineffectual for the end desired. 

I cannot give an opinion as to whether the matters which are 
now forbidden to be imported into the German Empire may 
propagate the plague. The negative does not seem to suffice. 
We know that the skin or hair of an ox affected with carbuncle ; 
may engender contagion after several months in distant countries ; 
we should not forget this, and we have not the right to say that 
garments, linen, bedclothes, &c., are perfectly innocuous. 

A woid on two points relative to disinfection. On Prof. 
Pettenkofer*s advice, the German empire has decided for sul- 
phurous acid as a means of disinfection. I question if this 
substance would penetrate linen, clothes, wool, &c., in such a 
complete way as to annihilate all germs. In my opinion a 
better plan is disinfection of clothing, &c., by dry heat in a 
chamber surrounded by steam-pipes, the temperature licing 
raised to 120® C. or more. This plan is more ratio nal and easy, 
and damages the objects least. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

In the Cambridge Senate, last Saturday, Mr. Balfour, a recent 
examiner in the Natural Science “Specials^' for the B.A. 
degree, spoke of the schedule for botany, to which we referred 
recently, as extremely unsatisfactory and incomplete; histohigy 
was altogether neglected, physiol ogy was very unsatisfactorily 
dealt with, and cryptogamic iiotany was almost entirely omitted. 
He was in favour of an examination in elementary biology being 
substituted, and practical work being required. Physiology 
should be made a separate suliject. Prof. Humphry spoke in 
favour of reducing requirements in schedules to the narrowest 
ran/e, in order to make natural science attractive to men. Mr. 
Trotter thought the schedule in botany an absurdly small rej)re- 
entative of a year’s work for a man supposed to have no < )ther 
definite study. Mr. Bettany found fault with the ])resent c >11- 
stitution of the Board of Natural Science Studies, which (halt 
with too many subject^, each being insufficiently represented i.y 
men engaged in teaching and research. No doubt it is hard f r 
many to realise that biology has very many distinctive aspects, 
each of which mu'.t be represented by proficiency in them to pre- 
vent inju‘ ticc and injury to .scientific progress. Hindrances aK > 
arise from the fact that many of our present leaders and dircctt)rs 
of study were developed before the full recognition of cell-study, 
embryology, and the like, as the basis of sound biology. 

Dr. Alexander Dixon, Professor "in the University of 
Glasgow, has been elected to the Professorship of Botany in the 
University of Edinburgh, vacant by the resignation of Dr. 
Balfour. 


SCIENTIFIC SERIALS 

The Archives des Sciences Physiques el Naturelles (February, 
1879), contain the following papers of interest: — On the hydrocar- 
bons obtained through the action of methyl-chloride upon benzoic 
in the presence of ammonium chloride, by MM. E. Ador and A. 
Rillet. — On the theory of timbre and particularly on that of 
vowels, by Drc Schneebeli.— On the scientific principles of the 
fine arts ; essays and fragments on the theory, by E. Brack e, 
followed by remarks on optics and painting, by H. Helmholiz. 
•—On some rare mosses, by J. E. Duby. — Stratigraphical study 
of the south-western part of the Crimea, by E. Favre. — N.atural 
history of batrachia, by Fr. K. Knauer. — On ajiogainic ferns 
and on apogauiy generally, by Prof. A. de Bary. — On the prolifica- 
tion of the fruit of mosses, by Dr. N. Pringsheim. — On poly- 
embryony, by Dr. Ed. Strasburger. 


The Journal de Physique (March) contains the following 
more important papers ; — On spectroscopes with direct vision 
and great dispersion, by M. Thollon. — On the logograph, by 
M. Barlow. — On a new phenomenon of static electricity, V 
E. Duter,— Note on spectrophotometers, by M. A. Crova. — On 
the vibratoiy motion generated in the air and in space by elec- 
tric sparks, by E. Mach. — On the electricity of air, by Rob, 
Nahrwold. h 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 13.—“ On the Influence of Coal-dust 
in Colliery Explosions.” No. 2. By W. Galloway. Commu- 
nicated by Robert H. Scott, F.R.S., Secretary to the Council of 
the Meteorological Office. 

The first experiment is made with a very simple apparatus 
consisting of a continuous pipe about 18" in diameter, which 
conducts a small portion of the return air from the point at which 
it is ejected into the atmosphere by the ventilating fan, to a 
convenient spot on the level of the surface, where it escapes as a 
strong current, amounting to 1,251 cubic feet per minute. About 
6 feet from its point of exit a lamp can be placed in the centre 
of the current, and at a distance of about a foot still nearer the 
origin there is a means of allowing coal-dust to fall into and mix 
with the passing air. It is found that when the cjal-dust is 
added the air becomes instantly inflammable, showing that all 
the return air in the workings may be easily brought into the 
same condition by a sudden disturbance such as that caused by 
a local explosion of fire-damj). 

'riic second experiment is intended to illustrate the effects of 
an explosion of fire-damp in a dry mine containing coal-dust. 
One part of the apparatus represents a gallery with coal-du^t 
lying on its floor as well as in the horizonial timbers, the build- 
ings and other rough surfaces at its toj) and sides ; another part 
represents a cavity in the ro )f containing an explosive mixture 
of hre-damp and air. When the explosive gas is ignited the 
flame sweeps clow’n into the gallery, the disturbance raises the 
coal-dust, and the results are exactly those that have been fore- 
seen. The gallery is a wooden inpe 14 inches square inside, by 
794 feet long. The explosion-chamber is a sheet-iron cylinder 
lined with thin wooden laths ; it is 5 feet high by 15 inches in 
diameter, and it stands vertically on the top of the gallery at a 
distance of 5 feet from one end. Currents of air of different 
quality can be made to pass along the gallery from the end next 
the explosion-chamber, which can be isolated by means of a 
valve, to the oilier end which open to the atmosphere ; thus 
the leiurn air of the mine can be made to traverse it, or a current 
ol puie .lit, or a current of air mixed with any required propor- 
tion of fire-damp. At the point where they enter the gallery 
ihe c air-currcuUs are heated by a steam cylinder, which occupies 
j>art of the space between the explosion-chamber and the nearer 
end, so as lo assimilate their temperature to that of the air in a 
mine. The coal-dust is spread along the floor of the gallery, and 
s >me is laid on shelves so that it may more easily mix with the 
air when it is disturbed. 

'riic cxpJodve mixture is made by admitting about half a cubic 
foot of fire-damp into the explosion-chamber at its upper end, 
while a corresponding quantity of air is allowed to escape 
through a plug- hole at its low'er end. The bottom of the e\- 
plo> ion-chain Per is separated from the gallery by a diaphragm 
of paper during this part of the operation. After the requisite 
quantity of fire-damp has been admitted, its volume having been 
accurately mca ured so as to guarantee that the results will 
aDays be tlie same, the mixture is effected by rapidly revolving 
a small fan, situated at the top of the ex plosion- chamber, and 
so constructed as to draw in air from the centre of the chamber, 
and throw it out at the circumference. From the point at which 
the fan draws in its air a 4-inch pipe descends to near the bottom 
of the explosion-chamber, and when the fan is revolved the air In 
drawn up through this pipe and discharged at the top of the 
, chamber, from which it finds its way again to the bottom, and 
I so on. The circulation established in this way is so rapid that a 
’ ]>erfect mixture can be made in half a minute. The explosive 
mixture is ignited by means of a spark from a powerful magneto- 
electric machi e. 

When there is no coal-dust in the gallery the flame of the fire- 
damp explosion does not extend further than from 7 9 

[ from the bottom of the explosion-chamber.^ 
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When the gallery contains coal-dust, on the other hand, on 
the floor and on the shelves referred to, and when it [is filled 
with the return air of the mine the explosion traverses its whole 
length, and shoots out into the air to distances varying from 4 to 
15 feet. The flame of the fire-damp explosion is thus magnified 
ten times by the presence of the coal-dust and the -return air. 

When pure air is employed instead of return air, other things 
remaining the same, the explosion is only £^bout one-half as 
extensive ; and w hen an artificial mixture of air and fire-damp is 
employed, of the same composition a-, the return air, without 
its excess of moisture, the explosion is ‘ Irongcr than with the 
return air. I'he anangements whereby pure air and air and fire- 
damp can be used have only been recently completed, and few 
experiments have been made with them as yet. 

Although the apparatus employed in this experiment appears 
to be on too small a scale to solve the coal-dust question un- 
equivocally, the rc-ults obtained with it appear to be sufficiently 
conclusive to enable us to affirm that an explosion, occurring in 
a dry mine, is liable to be indefinitely extended by the mixture 
of air and coal-dust, produced by the disturbance which it 
initiates. 

The only means of avoiding the dangers due to the presence 
of coal-du^t in mines appears to be to carefully and constantly 
water the roadways leading to and from tlie working-places. 

It is very interesting to be able to mention a fact in connection 
with watering the roadways which, although not mentioned in 
Mr. Gangway's paper, is well worthy of a place here, viz., that 
the 'Abercarne explosion, ramified through every part of the 
workings, which were exceedingly dry and dusty, with the ex- 
ception of one dis rict from hich it was entirely cut off by 200 
yards of a very wet roadway, and that the men in the latter 
district not only escaped unhurt, but hardly felt the explosion. 
'Hie vv'Ctness of this roadway was due to natural causes. 

April 3. — “On the 'J'hcrmal Conducts ily of Water,’’ by 
J. 1 ', Bottomley, Lecturer in Natural Jffiilosophy and Demon- 
strator in hx])erimcntal J’hysics in the University of Glasgow. 
Communicated by Prof. Sir William Tliomson, LL.l)., F. R.S, 

^ The result arrived at by the experiments described, is that the 
thermal conductivity of water may be taken at from *0022 to 
'OO245 in stjuare centimetres per second. 

Some experiments have been made on tlie thermal conductivity 
♦f solution of suljffiate of zinc, a solution which happened to be 
convenient for preliminary trials. The specific heat of solution 
i'f sulphate of zinc at different densities, which it is necessary to 
know for comparison as lo thermal conductivity of that liquid 
wdth water, has been determined. 

Kxperiments arc now being carried on on this subject with the 
assistance of a grant from the Government Fund of 4 ,cxdo/. 

Anthropological Institute, March 25. — Mr. E, B. Tylon 
f).C.L., P'.U.S., president, in the chair. — Mr. Henry Seebolim, 
F.Z.S., gave some interesting jiarticulars res])ecting the native 
i.'ices of Arctic Siberia, accompanied by an exhibition of ethno- 
i(jgical objects collected in that region. In 1874 he visited Lap- 
land, of w'hich he gave some account, and in the following year 
he proceeded from St. Petersbuig to Archangel, and thence 600 
miles eastward, where he first came in contact with the .Sa- 
mocidcs, and obtained some particulars about the Voguls, who 
dwxlt across the Ural range. But his most adventurous journey 
was in 1877, when he accompanied Capt. Wiggins on his expe- 
dition for the exploration of Arctic Siberia. After travelling 
2,500 miles from London to Nishiii-Novogorod, they took sledge 
ihencc, and pushed on 3, 500 miles farther, until they reached the 
Arctic Circle. In the I'artar villages there which they visited 
they found that the crescent predominated over the cross, 
and what still more surprised them, it seemed to be the symbol 
of a superior civilisation and order. The native languages 
were akin to the Turkish. The coppcr-coloured Buriats, who 
dwelt behind the Baikal Mountains, were a somewhat dif- 
ferent race, and bore a strong resemblance to the Chinese. The 
Ostiaks and Dolgans were located on the colossal river Yenisei, 
which was reckoned the third largest river on the face of the 
globe. The Tungoosks were settled on one of its chief tri- 
butaries. The costumes, weapons, tools, smoking-appliances, 
reindeer-harness, snow-shoes, snow-goggles, idols, &c., of these 
and kindred tribes were shown, together with a remarkable case 
of prehistoric bronzes, found in ancient Siberian graves, and 
thought to be from 4,000 to 5,000 years old. — A paper was read 
by Sir Charles Nicholson, Bart., D.C.L., LL.D., on some rock 
itnrings found near Sydney, New South Wales. Rude earrings 


of human and other animal forms, especially kangaroos and 
fishes, including the whale, had been found at various points of 
the coast of New Holland, from Cape Howe to Morcton Bay. 
The present natives had no tradition as to their origin, yet there 
were no good grounds for refusing to regard them as works of 
indigenous art. Col. Vigors had copied many of them, and a 
number of his drawings were handed round. One of the^e 
carvings represented a wall thirty feet long. Those found in 
Sydney cavern included a kangaroo at bay and a man erect, with 
out-stretched arms. Another cla<-s of similar carvings were 
chromatic. They were found on the north-west coast, and had 
been plausibly supposed to be the work of Malay pearl-fishers or 
shipwrecked sailors. 

Zoological Society, April i. — Prof. W. II, Flower, LL.D., 
F.K.S., president, in the chair. — An extract was read from a letter 
addressed to the Secretary by Mr. Carl Bock, respecting the 
habits of the Mountain Antelope of Sumatra {Capricornis suma- 
traisis)^ of which he had obtained a living specimen destined for 
the Society’s collection. — Mr, ]. W. Clark exliibi cd and made 
remarks on a drawing of a Dolphin belonging to the genus 
LagenarhynchuSy which had been lately taken off Kam.sgate.>- 
Prof. Flow’er exhibited a coloured di awing of a young female of 
the common Dolphin {Delphinus ddphi) lately taken off* the 
coast of Cornwall, and made some observations on the published 
figures and geographical distribution of the species. — The V>irds’ 
eggs collected during the Challenger Expedition were exhibited. 
The series was stated lo contain aliout 250 eggs belonging to 
fifty different species. Amongst Incse were eggs of the Sheath- 
bill {^Chiouis minor) from Kerguelen, and of the Wandering 
Albatross {Diomedea cxulans)^ from Marion Island. — Prof. 
Mivarl exhibited a figure of and made remarks u})on a Kestrel 
with abnormal feet, in the collection of the Marquis dc Wavrin, 
at Brussels, — Mr. R. Bowdler Sharpe, F.Z.S., read an account 
of the collection of birds made by Mr, F. W. Burljidge, in the 
Sooloo Islands, A new Jungle Fowl was described as Galins 
straminncolliSy and a new Parrot as 7 'anygftatkus burbidgit, — A 
second communication from Mr. BowdJer Sharpe, consisted of a 
list of the birds of Labuan Island and its dependencies, founded 
principally on the collections formed during the last four years, 
by (Jovernor Usshcr and Mr. W. D. Treacher, but including also 
dc'-criptions of a large number of eggs carefully collected by Mr. 
Hugh Low. One new species, Cypselus Imviy was described. — 
A communication was read from Mr. R. Collett, C.M.Z.S., 
containing the dcscrijition of a new fish of the genus Lycodcs^ 
from the Pacific, which he proposed to call J.ycodcs pacificus ^ — A 
communication w'as read from Prof. Garrod, F. K.S., containing 
an account of the variations in the trachea and tracheal mu'-cles 
ill the different forms of gallinaceous birds. 

Institution of Civil Engineers, March 25. — Mr. Bateman, 
])resident, in the chair. — I'he paper read was on the electric 
light applied to lighthouse illumination, by Mr. J. N. Doui^Ias, 
M. Inst, C.E. The author showed the progress of lighthouse 
luminaries from wood and coal fires to the introduciion of tallow 
candles, fatty oils, mineral oils, coal gas, and electrieify. 

Statistical Society, March 18. — The president, G. J. Shaw 
I.efevre, M.P., occupied the chair. — Mr. II. II. 11 ay ter, the 
Government Statist of Victoria, read a paper on the colony of 
Victoria; its progress and present po ition. — Tlie following 
were elected as Honorary Members : — M. le Dr. E. Janssens, of 
Brussels, M. Arthur Chervin, of Pari^, Signor Gerolamo 
Boct^rdo, of Genoa, and Prof. Dr. Fr, Xav. von Neumann- 
Sfallast, of Vienna. 

Victoria (Philosophical) Institute, April 7. — Two papers 
w'cre read, one by Thomas Karr Callard, F.G.S., and one, 
taking some special points, by Prof. Boyd Dawkins, F.R.S. 
The subject was the contemporaneity of man with the extinct 
mammalia (as taught by recent cavern exploration), and its 
bearing upon the question of man^s antiquity. The first j)aper 
contended that the cavern evidence points to the more recent 
extinction of the mammalia referred to, rather than to the remote 
existence of man, 

Boston, U.S.A. 

American Academy of Arts and Sciences, March 12. — 
Prof. W. A. Rogers presented a paper on the coefficient of expan- 
sion of the brass bars used by the U.S. Coast Survey for standards 
of length. In order to compare different standards it was found 



548 


NATURE 


necessary to determine the coefficients of expansion of the 
particular bars on which the graduations were made. In the 
present case the coefficient was found to be *0000097 a 
process extremely simple and effective. The relations between 
water and air contact alsf) seem to be well determined by this 
method of investigation.— Dr. J. J. Putnam showed a pendulum 
myography mcKlified mainly for the sake of economy, from that 
of Wundt. The pendulum itself is made of the thickest plate- 
glass, and arranged so as to be moved up and down, with the aid 
of a racket and a counterpoise, together with the stage bearing 
the movable connections described by Wundt. Since for each 
position of the pendulum a tracing of given length would have a 
different significance from that in any other position, enameled 
cards were prepared with lines upon them diverging from the 
point of suspension, the intervals between which corresponded 
to *01'' when the amplitude of swing was 20®. By means of 
this apparatus the reliability of Afare/s tambour had been tested, 
with a view to its ii-c in time-experiments in physiology. The 
delay for the tambour used, with a tube about 2 m. long, was 
found to be nearly *01", varying not more than *002" to ‘O03'' 
under impulses of different character and .strength. 

Geneva 

Society of Physics and Natural History, December 
19, 1878. — M. God. Luncl spoke of the variations of colour 
presented by the squirrel, and cited some cases of albinism 
of that animal in a special locality of the Valais. — Prof. Brun 
described oi)scrvalions of the phenomenon known as ‘*rain 
of blood,” made liy him on May 14 last, on the jebel Sekra, a 
summit of the Kist, at the western extremity of the Atlas, in 
Morocco. lie observed it in the form of spots of a very bright 
red appearing in the rocks, and one to a mixture of siliceous 
sand and very fine lime, with abundance of unicellular algw of 
the species Protoco ms Jlmnalts^ and containing especially 
peroxide of inm. — M Wm. Barbey informed the Society of the 1 
gift recenfJy made by Sir J. Hooker to the Museum of Lausanne 
of the herbarium of the botanist Gaudin of Nyon. 

January 2, 1879. — Prof. Graebe made a communication on the 
discovery of alizarine in the various colouring matters extracted 
from It, and particularly on alizarine allies. — M. Alph. de 
Candolle gave an account of the number of specimens contained 
in Ins herliarium, commenced by his father in 1798. At the 
time of the death of the latter in 1841, the herbarium contained 
161,748 specimens; now it contains 287,636 belonging to 
80,000 or 90,000 vegetable species. 

Paris 

Academy of Sciences, March 31. — M. Daubreein the chair. 
— The following paj)ers were read ; — Conformity of the systems 
of fractures obtained experiiiienlally with the systems of joints 
which traver-e the cliffs of Normandy, by M. Daubree. These 
joints form two systems, and the general effect is like that pro- 
duced in a plate by weak torsion.— Convenience of special de- 
nominations for different orders of fractures of the earth’s crust, 
by M. Daubree. lie proposes the name (iiacla.\e for a fissure 
produced by rupture ; pnraclase^ to express that the fracture is 
accompanied by displacement ; and lithoclascy as a general term 
including the two large groups now specified. — New jirocess for 
the gauging of rivers, by M. Boileau. This process is ])ased on 
the jiroperty of water-courses, that at the surface there are two 
Streams whose velocity of translation is equal to the mean velocity 
of the current. 'I'he hydronietric ojierations are reduced tc. UhC 
of a float. — On the last floods of the Seine, by MM. Lalannc 
and Leoicnne. La^t winter was marked by two successive floods 
le.Tchmj; (at a short interval) very nearly the same high level 
(6*21 m. at the Pont Ko)al on January 8 and 6*05 m. on February 
.’4). Since 1872 M. l.cinoinc has organised, under M. Bclgrand’s 
direction, a system of w^arnings of flood (three days previous) 

I or the Seine and its larger alHuents. They are sent by tele- 
graph or otherwise to seventy four persons .in Paris and sixty- 
.seven outside of I'aiis, and have proved very correct. — On some 
ob^ervations of glaze I frost similar to that of January last, and 
on the mode of formation of hail, by M. CoUadon. In large 
hail-storm , the cumuli producing them are divided into several 
distinct groups, insulated electrically from each other by sections 
of dry and cold air, resembling smoke-columns from several 
chimneys. The columns of hail the author conceives as a huge 
descending piston ; hence the violent whirling movemente of 
wind near the ground, and the descent of cold, dry, highly 
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electi^ed air from the up]?er regions, to restore equilibrium ; 
this lur divides the clouds into nearly vertical columns ; hence 
the peculiar forms of lightning during those storms. ~M. Du 
Moncel presented a work entitled “ L’Eclairage Electrique.” — 
Prof, Lawrence Smith was elected Correspondent in Mineralogy 
in room of the late Sir Charles Lyell. — Chemical researches on 
a filamentous matter found in the excavations of Pompeii, by 
M. de Luca. T^^* substance (which seemed formed of numerous 
filaments) was black and almost completely carbonised ; on simple 
pressure wdth the fingers it was reduced to powder. The threads 
seem to have been flax or hemp, altered by various natural 
agents underground during eighteen centuries. — On the cost of 
con'-tructing lightning-conductors, by M. Melsen.s. His system 
applied to the large new barracks at Etterbeck-laz- Bruxelles, on 
buildings occupying 20,000 square metres, will be less than 
6,000 francs. — Observations of Planet 193, discovered at Mar- 
seilles Observatory, by M. Coggia, February 28, 1879, com- 
municated by M. Stephan. — On two equations with partial de- 
rivatives relative to the multiplication of the argument in elliptic 
function.s, by M. Halphen. — On cylindric or logarithmic 
potential with three variables and its employment in the theory 
of equilibrium of elasticity, by M. Boussinesq. — Anomaly pre- 
sented by magnetic observations of Paris, by M. Flammarion. 
Since 1870-71 the last maximum of sun-spots and of diurnal 
variation of the declination-needle, the amplitude of this varia- 
tion has decreased everywhere except at Paris ; here it seems 
stationary; and even the year 1877, which should approach a 
minimum, pre ents a maximum. Some like anom alies are ob- 
servable in previous times. — On the thermal and galvano- 
metric laws of the electric spark produced in gas, by M. 
Villari. En risumS^ the thermal and galvanometric deflec- 
tions produced, the former by the spark, the latter by the 
discharge of a conclemer, are proportional to the quantity of 
eleciricily which produces them, and to the length of their active 
circuits. — Magnetic rotatory power of ga-es at orclina.-y tempera- 
ture and jirc^sure, by M. Becquerel. With improved apparatus 
he has not only got the rotation -effect but been able to measure 
it v^ith ])rcci-ion. He gives results for coal-gas, &c. — On 
the magnetic rotatory jiower of vapours, by M. Biehut. The 
cx|icrimeiits w^ere like the Strasburg ones, but with a brass 
instead of an iion lube (which is objected to as forming a hollow 
electromagnet). — Pressure exerted by galvanic deposits, by M, 
Bouty. A cylindrical thermometer bulb c(wered vuih gold leal 
or silver is made negative electrode in decomposition, e.g,^ of a 
salt of copper ; the rise of mercury when dej)osit occurs is noted. 
All metals, zinc included, exert pressure thus ; but the pressure 
is not necessarily normal nor the same at all points, and cannot 
serve directly as a measure of the phenomenon ; it is the re.suh 
of a change of volume of the metal in deposition. — On the alka- 
lies of pomegranate, by M, Taurct, —On the formation of car- 
bonic acid, alcohol, and acetic acid by yeast alone, without 
oxygen, and under influence of this gas, by M. Bechamp. — On 
glazed frost observed in Florida, by Mr. Collin. 
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THE AUSTRALIAN AND TASMANIAN RACES 

The Aborigines of Viciona, with Notes relating to the 
Habits of the Natives of other rarts of Australia 
and Tasmania. Compiled from various sources for 
the Government of Victoria by R. Brough Smyth, 
F.L.S., F.G.S., &c. 2 vols. (London; Trlibner and 

Co., 1878.) 

I N these two bulky volumes we are for the first time 
presented with a really comprehensive account of 
the natives of Australia ; and by their timely publication 
under the auspices of the Victorian Government an em- 
phatic reply is given to the charge often brought against 
the colonists of indifference to the past history, present 
condition, and ultimate fate of those races. The work, 
whose title gives a very imperfect idea of its varied con- 
tents, may be best described as a complete cncyclopiedia of 
Australian folk-lore, as complete, at least, as a judicious 
utilisation of all available materials could render it. As 
such, its appearance may fairly be regarded as an 
“epoch-making” event in the progress of ethnological 
studies, performing much the same office for the Austra- 
lian that the writings of Castren, Uslar, and Bleek, and 
the Schoolcraft series have done for the Finno-Tartar, 
Caucasian, South- African, and N orth- American races. 
In the character and selection of the subject-matter it 
bears most resemblance to this last-named compilation, 
while differing widely from it in the method of its treat- 
ment, the confusion and discordant elements inseparable 
from Schoolcraft’ s erratic plan being here avoided by a 
clear arrangement of the materials and a uniform system 
consistently adhered to throughout. 

A large portion of the work, it should be mentioned, 
has been composed by the distinguished geologist, Mr. 
R. Brough Smyth, at intervals during the sixteen years 
he has acted as secretary to the Board for the Protection 
of the Victorian Aborigines. In this capacity he has 
had exceptional opportunities of obtaining the most re- 
liable information regarding the natives of that colony, 
who naturally occupy the largest share of attention. But 
the others are by no means neglected, and the subject is j 
rendered sufficiently complete by several valuable papers 
on the tribes of New South W^alcs, Queensland, South 
and West Australia, supplied by the Rev. W, Ridley, 
Philip Channey, J. Moore Davis, and other contributors, 
all speaking from personal knowledge of the facts. 

Besides an able introduction of some fifty pages, sur- 
veying the whole field and imparting a certain unity to 
the work, the first volume is devoted to strictly ethno- 
logical subjects. Under twenty separate headings the 
physical and mental qualities of the aborigines, their 
social habits, daily life, food, diseases, dress, weapons, 
implements, manufactures, and myths, are treated in 
detail. The general impression produced by a careful 
perusal of the vast array of facts here brought together 
is, that the “black-fellow” is not nearly so black as he 
has been painted, a statement which is quite as true in 
the material as it is in the moral sense of the word. 
Thus the prevailing colour is represented as not black ^t 
all, but rather a “chocolate brown,*' sometimes inclining 
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to black, sometimes of a lighter hue, and it may be re- 
marked that this is supported by the independent testi- 
mony of Richard Oberlander, a most accurate observer, 
who expressly states that “ die Haut ist nicht schwarz, 
sondern von dunkler Kupferfarbe ’ ’ (“ Der Mensch 
vormals und heute,” Leipzig, 1878, p. 41). The hair 
also, though in some cases jet black, would appear to be 
more frequently of a “ deep brown,’* and with boys and 
girls, “in colour brown, not very dark” (i. p. 5). This, 
combined with its wavy character (“crisp,** “waved,** 
passim, h\xX never “woolly” or even “frizzly,** like the 
Papfian), will be regarded by many anthropologists as 
conclusive of the mixed origin of the aborigines. On this 
interesting point the compiler unfortunately throws very 
little light, though he adopts the view held by many, that 
“ there are in Australia two distinct races of men, one of 
which is clearly of the white variety’* (i. 328). By “the 
white variety” he obviously means what is commonly 
understood by the “Caucasian” type, and the counten- 
ance here and elsewhere given to the belief in the 
presence of a Caucasian element in Australia is one of 
the weak points of the work. The curious lists of words 
adduced, though with some reserve and hesitation, in 
support of a community of speech carries us back to the 
days when etymology did duty for science. Thus the 
native terms kurrin^ trippin, ihrokkun, are compared with 
the English ifiquiring, dripping, throwing, leaving the 
impression that there might possibly be some sort of con- 
nection between a native verbal ending in, un, and the 
quite recent English verbal ending ing — recent, at least, 
in its modern participial and gerundial senses. Of course, 
those who bring together such fanciful comparisons have 
no sense at all of the growth of language, but they might 
have common sense enough to reflect that it is a growth, 
and consequently that in the case of idioms assumed to 
hare been originally one, the comparisons must be made 
not between subsequent historical developments, but 
between primitive organic elements, if any such exist in 
common. Then when they have exhausted English, 
Anglo-Saxon, Greek, Mocso- Gothic, Sanskrit, they rush off 
to Hebrew, Phoenician, and especially Tamulic and 
Telugu, without reflecting that, however mixed, the 
Australian tongues can hardly be made up of such utterly 
discordant elements as Aryan, Semitic, Dravidian, or 
that if they arc Aryan, they cannot be Dravidian, and so 
on ; hence that their etymological method, proving too 
much, proves nothing, or, in other words, is unscientific. 

It is much to be regretted that these simple principles arc 
tioi more generally understood, and that too many other- 
wise valuable ethnological works should still continue to 
be disfigured by linguistic discussions which, a genera- 
tion oi so hence, will be looked upon as amusing 
anachronisms. 

The sections devoted to the native weapons, stone im- 
plements, canoes, &c., are of great interest to the anthro- 
pologist, wdio will here find more than one long-cherished • 
doctrine rudely shaken. Thus the argument for a 
common Australoid race, embracing the Australians, 
natives of the Deccan, and others, based on the supposed 
identity of the boomerang with the Indian throwing-stick 
is shown to be utterly worthless. The question bf the 
resemblance between the wonguim or true returning 
boomerang and other similar weapons met with amongst 
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Other ancient and modem peoples is discussed at con- 
siderable length, and the result thus briefly summed up 
in the introduction ; — Those who have seen such a 
wonguim thrown by a native accustomed to its use, need 
not be told that the statements published from time to 
time in the scientific journals in Europe are founded on 
imperfect information, or dictated in an unphilosophical 
spirit by a too great desire to prove that the Dravidian 
races of the Indian Peninsula and the ancient Egyptians 
belong to the Australoid stock, and that the boomerang 

was known to the Egyptians There is nothing to 

show that anything like the wonguim was known to any 
other people anywhere at any time, and it is at least 
doubtful whether any weapon resembling the barngeet 
[ue,, the war boomerang that does not return] was known 
to the Egyptians. The wonguim and barngeet are alto- 
gether different from the saparu, or sickle-shaped sword, 
which is represented on Babylonian and Assyrian cylin- 
ders as the weapon of Merodach or Bel.’^ Thus the 
boomerang goes the way of the etymologies, though it is 
but fair to add that the famous passage quoted at p. 327 
of vol. i. from St. Isidore of Seville, descriptive of the 
Gaulish or T ewtomc caUna, Genus Gallici teli ex materia 
quam maxime lenta ; quae, jactu quidem, non longe, 
propter gravitatem, evolat, sed ubi pervenit vi nimi4 per- 
fringit. Quod sr ab mtijice mitiatur nirsum 7 'eddit ad 
eum qui misit, Hujus meminit Vergilius dicens. Tea- 
tonico idtu soliii iorqnhe catcias. Unde et cas Hispani 
Teutones vocant ” (^‘Origin.*’ xviii. c. vii.), has not been 
satisfactorily got over. At the same time it may not be 
superfluous to remember that Gauls and Teutons were 
not Dravidians, and that, notwithstanding its return 
motion, the cateia was not necessarily a wonguhny for 
other weapons also can be made to behave in the same 
way. 'Phe author regards the boomerang as of native 
invention, and adds that it is not known in all parts of 
the Continent, and has not been found in N ew Guinea or 
Tasmania. 

In the section devoted to the subject of canoes, another 
popular error is exploded, for it is here abundantly shown 
that seaworthy boats made of the bark of the gum-tree, 
and evidently of native invention, were common in the 
south and east, and not merely on the north coast, where 
they might have been introduced by the Papuans from 
New Guinea, or the Malays from the Eastern Archipelago. 
On the other hand, the practice of cannibalism, about 
which doubts have always been entertained, is fully con- 
firmed. It cannot be denied that cannibalism prevailed 
at one time throughout the whole of Australia. The 
natives killed and ate little children, and the bodies of 

warriors slain in battle were eaten It is sad to 

relate that there are only too many well-authenticated 
instances of cannibalism/’ &c. (Introd. xxxvii.). It may 
be added that some years ago the writer received direct 
evidence of an imdoubted case from a lad named Bene- 
dict brought to Europe by Dr. Brady, formerly Roman 
Catholic Bishop of Perth (West Australia), and who 
assured him that his own little sister had been “ speared, 
roasted, and eaten ” by a hostile tribe near New Norcia. 

The current views regarding the extremely low mental 
capacity of the natives, and even regarding their moral 
qualities, are in other respects shown to be entirely at 
variance with the truth. In such a wide area there are, 


of course, great mental as there are great physical diflfer- 
ences. But the author’s assertion that the estimate 
commonly entertained of their intellect is, on the whole 
far too low, seems to be fully borne out by the evidence 
here accumulated. Though without permanent dwellings, 
they make provision for the future, construct permanent 
works of art, havei a common property in some things, 
respect each other’ s rights, are ^skilful hunters, have five 
different ways of catching fish, and are far less cruel and 
ferocious than many savage races usually regarded as 
their superiors. They have a keen sense of justice, 
though their standard of right and wrong, and their 
notions of political economy may be different from ours, 
as is evident from the language addressed to Mr. G. F. 
Moore, Advocate-General of West Australia, by Vaj^an, 
Chief of the Upper Swan tribe, in the year 1843 : Why 
do you white people come in ships to our country and 
shoot down poor black fellows who do not understand 
you ? You listen to me ! The wild black fellows do not 
understand your laws ; every living animal that roams 
the country, and every edible root that grows in the 
ground, are common property ! A black man claims 
nothing as his own but his cloak, his weapons, and his 
name ! Children are under no restraint from infancy 
upwards ; a little baby boy, as soon as he is old enough, 
beats his mother, and she always lets him ! W'hen he 
can carry a spear he throws it at any living thing that 
crosses his path, and when he becomes a man his chief 
employment is hunting. He does not understand that 
animals or plants can belong to one person more than to 
another. Sometimes a party of natives come down from 
the hills, tired and hungry, and fall in with strange 
animals you call sheep ; of course, away flies the spear, 
and presently they have a feast ! Then you white men 
come and shoot the poor black fellows ! But for every 
black man you white fellows shoot 1 will kill a white man ! 
And the poor hungry women have always been accustomed 
to dig every edible root, and when they come across a 
potato garden, of course down goes the wannd (yam- 
stick), and up comes the potato, which is at once put into 
the bag. Then you white men shoot at poor black fellows. 
I will take life for life (ii. p. 228). And so the comedy 
is played out, until there are no more ‘‘ black fellows ” 
left on the scene, and when they are gone the white man 
does them, perhaps, the tardy justice to admit that he 
never understood them, and that they were not, after all, 
quite so bad as he had supposed. 

At one time the natives were thought to be so stupid 
that they could not recognise the pictures or other 
representations even of such familiar objects as kan- 
garoos, emus, or gum-trees. But so far from that being 
the case, they are here shown to be tolerably expert 
draughtsmen ; and at p. 258, vol. ii. there is given a fac- 
simile of a drawing of some squatters by a native lad, in 
which the attitudes and expressions are admirably de- 
lineated, "clearly indicating the humorous train of 
thought passing through the mind of the artist, who must 
have been a close observer and a good mimic.” 

From the facts adduced in the section devoted to the 
native myths it is evident that they have some notion of 
a future state, though their ideas of the deity are often 
somewhat crude, and their conception of the universe 
decidedly materialistic. Thus we are told that Bun*jil 
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created all things, but he made no women. Bun-jil has 
a wife named Boi-boi, a son named Bin-beaU and a 
brother named Pal 4 y-yan^ and though the creator of all 
things, yet he had help from his son and brother. He 
always goes about with a large knife, ^d after making 
the earth he went all over it, cutting and slashing it into 
creeks and rivers, mountains and vaBeys. Such, at least, 
is the belief of the Boonooreng tribe, Coast of Victoria. 
But, on the other hand, that of the Barwen tribe differs 
little from the Christian conception ; for their account is 
that Baiame (lit., the builder, shaper, cf. Schbpf^r) made 
earth and water and sky, animals and men. He makes 
the rain come down and the grass grow; ” he has deli- 
vered their fathers from evil demons (cf. the mediaeval 
doctrine of demonology) ;'he welcomes good people to the 
great warrambool, i.e,, watercourse and grove, in the sky — 
the Milky Way — paradise of peace and plenty ; and he 
destroys the bad ’’ (cf. Revelations, passim). Indeed, the 
parallel is often so striking, that a suspicion sometimes 
arises whether these myths may not be spurious, mere 
travesties of the Christian doctrines disseminated by the 
missionaries amongst the natives, and improved upon by 
them for the benefit of over-zealous collectors of popular 
traditions. The doubt is raised in this work, but not 
always removed. Some, however, are undoubtedly genuine, 
as, for instance, the account of the River Murray, which 
was made by a snake. ‘‘ He travelled from the head of 
the river to the mouth, and as he went along he formed 
the valley and the bed of the river.” But in doing this 
he disturbed the crow, which was perched on a tree, be 
came angry, and cut him into small pieces. The pieces 
arc left where the Hindu myth leaves the tuitle that sup- 
port the elephant upholdin j the globe. 

The second volume i . mainly devoted to the native 
langu’ges, but also contains a series of appendices con- 
' stirg of a number of papers on incidental subject . sup- 
];1 ed by the contributors already referred to. Of these 
the “ ,Nolcs on the System of Consanguinity and Kinship 
(*r U'c Brabrolong Tribe,’ ' by A. W. llowitt, and the 
monograph on “The Crania of the Natives” by Prof. 
Halford, of the Medbourne University, are specially inter- 
esting. The latter, which is a very valuable contribution 
to anthropological studies, is illustrated by a scries of 
carefully made drawings of five skulls, by Major Shep- 
herd, from four different points of view, and is accom- 
panied by complete tables of measurements on the plan 
recommended by Prof. Cleland, and f or the purpose of 
** obtaining national distinctions of a most exact descrip- 
tion.” Amongst these skulls is that of “ King Jemmy,” 
of the Mordialloc tribe, which presents some very re- 
markable peculiarities. It is of an extremely brutal type, 
in the front view showing a mid-rib running along the 
top, like the crest of a gorilla, and bounded on either side 
by a temporal ridge, which, with immense orbits, nasal 
fossae, and prognathous upper-jaw, give it a most ape-like 
appearance. Jemmy, lately deceased, is not stated to 
have been of an abnormal type ; and the side view, in 
which the brutal aspect disappears, conveys rather the 
impression of a skull of large capacity. 

The philological section, occupying altogether 220 
pages, does not consist of a systematic treatise on the 
native languages, but is made up of a number of papers 
by more or less competent hands, on a large number of 


Victorian dialects. Some* of these papers, as might be 
expected, are very sketchy and supeiicial, but others are 
extremely valuable, containing, besides vocabularies, 
many grammatical features, short specimens and sen- 
tences accompanied by verbatim and free English trans- 
lations. Ample materials are here supplied for forming 
at least a general idea of the nature of these idioms, and 


often of their mutual relations to each other. It is 
obvious that while all are strictly agglutinating, and so 
far of uniform structure, they do not stand on the same 
level, some being much more highly developed than 
others. They also agree in the general employment of 
pronominal suffixes instead of prefixes ; but this is such 
a common feature that no conclusions can be drawn 
from it as to their mutual affinities, still less, as has been 
argued, for a possible relationship with the Dra vidian 
linguistic group. Owing to their different stages of de- 
velopment, the grammar of some is far more regular and 
consistent than that of others, and the I-ake Hindinarsh 
dialect, amongst others, is specially interesting, in its 
present state clearly showing the growth of true inflexion 
by the gradual absorption of detached pronominal ele- 
ments. This will be made evident by comparing together 
the first and second persons singular, present, and future, 
of the two verbs woarla (to come) and nya-ngd (to see) 
which are as under : — 


Present 

Future 


■'"»» t:& 


woart n yan 
woailin yar 
wo.irlin yu 111 
v\ i)artin yuar 

Here we see in the first column the full pronouns yuan 
yuar of the future reduced in the present to yan And yar, 
while in the sc ond column they become in both cases 
fused with the root. It is easy to understand from this 
example how the fusion might, in course of time, become 
the universal law, and how the language might pass 
thence rapidly from the agglutinating to the purely in- 
flecting state. 

Amongst the arguments here advanced in support of 
the view that all the Australian languages flow from a 
common source is one based on their generally defective 
numeral system. The dialect spoken near WickJiffc, 
Western Victoria, has distinct words for i, 2, 3, 5, and 6 ; 
but this seems to be almost a solitary case, and it seems 
safe to say that as a general rule the native arithmetic is 
limited to the first two numerals, beyond which reckoning 
becomes a scries of sums in addition, which even then 
scarcely ever gets beyond 10. A typical instance is the 
Lake Hindmarsh system, which runs thus ; (i) Ke-yap; 
(2) pullet; (3) pullet ke-yap i.e., 2+1); (4) pullet pullet 
(24-2); (5) pullet pullet ke-yap (2 + 2 + 1), &c. It is 
also interesting to note the very general prevalence of the 
word for 2— pullet, bullat, pulla, bulla, bolita,polail, &c., 
occurring in most of the dialects all round the south and 
east coasts, and reaching far inland, especially in Queens- 
land and New South Wales. This may be accounted 
for either by supposing that some more advanced 
tribe at some remote period evolved the idea of 
two, and passed it on to its neighbours, or that it had 
been evolved before the dispersion. In the first case it 
would afford no argument for the original unity of the 
race ; in the second we should have to believe t^t since 
the dispersion scarcely a single tribe ever got beyond that 
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low Stage of development. But this would seem to be 
altogether incredible, when we reflect on the immense 
lapse of time intervening since the dispersion, as shown 
by the vast accumulations of kitchen middens on many 
parts of the coast, and by the numerous stone implements 
that are constantly being turned up, some belonging to an 
age answering to the Neolithic, some even to the Palaeolithic 
period of Europe. ** Chips for cutting and scraping, 
fragments of tomahawks and pieces of black basalt are 
found on the low Silurian ranges near the rivers and 
creeks in all parts of Victoria ; and wherever the soil is 
dug or ploughed over any considerable area, old toma- 
hawks are turned up, thus showing the immense period 
of time that the land has been occupied by the native 
race.” Introd. Ivii. Some of the kitchen refuse heaps 
are over an acre in extent, and there are also some 
large shell-mounds on the coast, especially near Cape 
Otway, where the largest is about 300 feet long, 40 or 50 
feet wide, and 16 feet high. It must have taken ages for 
the fish-eating natives of the coast to build up such 
heaps” (ii. 234). It seems inconceivable that during all 
these ages they should never have made a single step in 
advance of the numeral “two,” assuming that this had 
been inherited from the outset. Hence the first hypo- 
thesis appearing to be the most reasonable, the argument 
for racial unity based on the general currency of the word 
for “two” falls to the ground. All the reasons for the 
prevalent belief in the original unity of the Australian 
languages are briefly resumed at pp. 43 and 44 of Intro- 
duction. None of them, except that drawn from their 
common phonetic system is, perhaps, very cogent ; but 
altogether, taken in connection with other circumstances, 
go a long way towards justifying the general conclusion 
arrived at by Threlkeld, Grey, Schiirmann, Moore, 
Buhner, Hartmann, Hagenauer, and nearly all recent 
Australian philologists. 

The work is rendered still more complete by a final 
section devoted to the Aborigines of Tasmania. Here 
nearly everything is brought together that is ever likely 
to be known regarding the physical and mental charac- 
teristics, habits, speech, implements, dress, ornaments, 
&c., of that extinct race. The difficult question of their 
origin and affinities is fully discussed, and ethnologists 
will feel specially thankful for the reprint of Dr. Joseph 
Milligan^s valuable paper ‘‘On the Dialects and Lan- 
guage of the Aboriginal Tribes of Tasmania and on their 
Manners and Customs,” which appeared originally in the 
Journals of the Royal Society of Tasmania. The im- 
portance of this contribution to Tasmanian ethnology is^ 
due to the fact that the compiler “ was for many years 
Medical Superintendent of the Aborigines’ Establish- 
ment, first at Flinders Island, and afterwards at Oyster 
Cove, to which the remnant of the race was removed in 
the year 1848” (ii. p. 480). 

Mr. Smyth evidently regards the Tasmanians as be- ’ 
longing to a different stock from the Australians. They 
“are darker, shorter, more stoutly built, and generally 
less pleasing in aspect than the people of the continent. 
Their hair was woolly and crisp, and some bore a likeness 
to the African negro. Their aspect was different from 
that of the Australians. In their form, their colour, and 
their hair they were rather Papuan than Australian” 
{Introd,,” Ixix.). This last sentence probably goes very 


near the truth, and there can be little doubt that the 
island was peopled “by some members of the dark- 
skinned populations of the north ” (Ixxi.). Their 
woolly ^ or at least frizzly hair is alone conclusive as to the 
presence of Papfiah blood. But there are, on the other 
hand, scarcely less clear indications of Australian affinities. 
The compiler himsw admits that “they were not all 
alike,” adding that “ there is reason to believe that the 
members of some tribes were scarcely distinguishable 
from the Australians” (ii. 379). On the whole, the 
balance of evidence goes to show that they were a mixed 
race in which the Papflan element was predominant, and 
in which special features had been developed by long 
local seclusion. 

This race is generally stated to have become extinct 
with William Lanney and Truganina (“ Lalla Rookh”), 
the former of whom died in March, 1869, the latter in 
June, 1876, but some half-castes are still living, “and it 
is nearly certain that the blood will mix with that of the 
whites and never be lost. But the race, the traditions of 
the race, and the language are lost for ever” (ii. 384). 

It remains to be stated that the work is well printed 
and richly illustrated throughout. It is also supplied 
with an index, which might be fuller, and with two maps 
on a large scale—the Australian Continent and a tribal 
map of Victoria. The few misprints that occur will 
doubtless be corrected in future editions, when the curious 
English sentence at p. 79, vol. ii., beginning with “ How- 
ever I am inclined,” might also be re-cast. There seems 
to be also something wrong with the paradigm given at 
p. 30, vol. ii. of the verb to unless it be made up of 
three different roots ( Yangan^ Iflanga, and plapa ) ; but if 
so, the fact should be stated. As it stands, the arrange- 
ment of tenses is about as intelligent as that of the same 
verb in popular English and French grammars. 

A. H. Keane 


ON THE MAGNETISM Ob ARTIFICIAL 
MAGNETS 

Sur le MagttHisme des Aimants Artificiels. Par V. S. M. 
van der Willigen. (Haarlem : Les Hdritiers Loosges, 
1878.) 

V ISITORS to the Loan Collection of Scientific Appa- 
ratus at South Kensington in 1876 will remember 
a remarkable series of permanent steel magnets contri- 
buted from the museum of the Teyler Foundation of 
Haarlem. Most of these were the work of a famed 
artificer of the name of van Wetteren, who during a 
period of thirty years has been occupied in the construc- 
tion of magnets of excellent quality, under the advice and 
with the co-operation successively of MM. Logeman, 
Elias, and van Willigen. The last named of these, 
whose posthumous monograph lies before us, devoted 
himself for the last four years of his life to important 
researches in magnetism. 

The memoir, published originally in the Transactions 
of the Teyler Museum, commences by explaining the 
methods adopted in fusing, tempering, and magnetising 
the bars of steel. A succeeding chapter describes the 

* “A» woolly as that of any native of Guinea" (CoolO; 
woolly" (R. N. Davies); “woolly hair (Lieut. Breton); courts laineux 
et cripus ^ (M. F. P^ron). 
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methods employed in measuring the distribution and 
amount of their magnetism. Then come three long 
chapters recounting very minutely the details of the 
dimensions, weight, strength, &c., of no less than forty- 
six individual magnets, together with particulars of the 
successive magnetisations imparted Jo them. The work 
concludes with a discussion of resulS and of the formula: 
for empirically representing them, and with a brief 
obituary notice of the author, by Dr. Figcc. 

It appears from the observations of the constructor, 
van Wetteren, that bars of steel of apparently equally 
good qualities in other respects will not make equally 
good magnets j a point which the author tells us he was 
unwilling to recognise until he found all the magnets 
fabricated from one bar inferior to all the magnets fabri- 
cated from a bar of what appeared to be equally good 
steel. English bar steel was found inferior by compari- 
son with that manufactured on purpose by M. Wetteren^ 
but the author confesses his inability to assign any 
reason for the inferiority. Concerning the details of 
forging and tempering a judicious silence is maintained. 
The method of magnetisation which was found most 
efficacious both for bar and horse-shoe magnets, was to 
place their extremities upon the poles of a powerful 
electro-magnet of the form constructed by Ruhmkorfif for 
diamagnetic experiments ; and then, while thus magne- 
tised above saturation, to remove them after having 
applied the appropriate keeper. For magnets weighing 
so much as half a kilogramme an Elias ring was also 
applied as an auxiliary in the process of magnetisation. 
The maximum power was not developed until after two 
or three such magnetisations, the keeper being momen- 
tarily removed between each repetition. Reversal of the 
poles always produced consequent points. The methods 
of touch, the best of which the author considered to be 
Hoffer’s method of stroking the horse-shoe magnet with 
a second horse-shoe of soft iron from the poles toward 
the equator of the magnet, he finally rejects, in toto, as 
being hurtful to the strength and regularity of distribut on 
of the magnetism. 

The most important part of the memoir is that devoted 
to a discussion of the portative force of magnets. 
Hacker has given the ratio between the portative force 
of a horse-shoe magnet and that of a bar-magnet of the 
same weight and length as two to one. M. van Willigen 
found the ratio with an actual magnet of H.icker to be as 
three to one; and with van Wetteren’ s magnets more 
than four to one. The empirical formula assigned by 
Bernoulli to express the relation between the weight of a 
magnet and its portative force is— 

p = cie^, 

^here p is the weight which the magnet will sustain, R 
its own weight, and C a coefficient dependent on the 
quality of steel and other undetermined conditions, A 
magnet was adjudged good by the author’s standard for 
which Bernoulli’s coefficient had a value of 20 or 21 ; 
though 22 ‘5 was occasionally attained. The empirical 
formula now assigned by van Willigen for the portative 
force of supersaturated magnetisation is— 


and for the permanent portative force— 

where K is the perimeter and S the area of the polar 
surfaces, / the length of the bar, L the reduced length (or 
distance between the actual poles or points of maximum 
free magnetism), and o and 0 two coefficients depending 
on temperature, quality of steel, temper, &c. It will be 
seen that since for magnets of similar form the quantity 
KfJs is proportional to the rS of Bernoulli’s formula, 
M. van Willigen has determined that factor of the 
coefficient which is concerned with the length of the 
magnet and the position of its poles. It would be inte- 
resting, though out of place here, to compare these results 
with those recently obtained by M. Petrowchevsky in his 
researches on the distribution of magnetism in magnets. 

The author falls into the common error of ascribing to 
M. Jamin the invention of magnets made of laminae of 
steel bound together in bundles. Magnets of this descrip- 
tion were employed by Dr. Scoresby in his Arctic explora- 
tions at the beginning of the century, and may still be 
seen in the Whitby Museum, where they are deposited. 
Similar magnets were in even earlier use by Duhamd 
and Coulomb ; and a magnet almost the counterpart of 
those of Jamin is described in a memoir on magnets 
by Geuns published at Vcnlo, in Holland, in 1768. 

SiLVANUs P. Thompson 


OUR BOOK SHELF 

Mitiheilungcn aus dem k. soologischen Museum eu 
Dresden^ herausgegeben mil Unterstuizune der konig- 
lichen Sammlungen fur Kunst und Wissensche^, 
Von Dr. A. B. Meyer. Drittes Heft, mit Tafel 
XXVI.-X.XXV. (Dresden : Baensch, 1878.) 

Dr. Meyfr has now issued the third volume of his 
‘^contributions” to science from the well-filled stores of 
the Dresden Museum — a volume which quite equals its 
precursors in value and interest. The Director first gives 
us an account of his new cases for the exhibition of zoo- 
logical objects, and supplies exact details as to their cost. 
These particulars may be useful for those engaged on the 
fittings of several other national museums which are now 
in process of erection. A contribution from M. Edm. de 
Selys-Longchamps, which follows, contains a general 
account of the dragon-flies of New Guinea and the 
Moluccas, and descriptions of a large number of new 
species of these insects. We have next an account of the 
human skeletons and skulls in the Dresden Museum, 
drawn up by the Director and Herr E. Tungcl jointly. The 
•number of skulls in the collection is stated to be 836, 
We have then an important article by our countryman, 
Mr. R. Bowdlcr Sharpe, on the collections of birds be- 
longing to certain groups, made by Dr, Meyer during his 
expedition to New Guinea and the Moluccas. The groups 
treated of in this paper are the Accipitres^ Dicrurida?, 
and Campophagida;, of all of which divisions Dr. Meyer 
obtained a goodly series of specimens, embracing among 
the Campophagidac examples of nine new species. 

Dr. Kirsch, the Entomologist of the Dresden Museum, 
follows Mr. Sharpe with descriptions of some new wasps 
found in the collection, and the volume is concluded by a 
second portion of Dr. Meyer’s memoir on the Papuan 
skulls of which he obtained such a splendid scries during 
his Eastern Expedition. 

It is quite evident that the present director of the 
Dresden Museum is not only capable of doing good work 
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himself, but is likewise able to 'extract good work out of 
other people— a task often more hard to be accomplished 
than the former one. 

The Countries of the World, By Robert Brown, M.A., 
Ph.D. Vol. iii. (London: Cassell.) 

This volume is devoted to Central and South America, 
and appears to us to present a fairly full and trustworthy 
and certainly interesting account of the countries of this 
most attractive region. Dr. Brown has evidently taken 
the trouble to search most of the authorities likely to help 
him. The illustrations to this volume are unusually good 
and appropriate. 


LETTERS TO THE EDITOR 

\Tke Editor does ttot hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts. No 
notice is taken of anonymous communications, 

\ 7 he Editor urgently reguesis correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is imj^ssible otherwise to ensure the appearance even of com^ 
munications containing interesting and navel factsl\ 

A Carnivorous Goose 

^ I INCLOSE to you an account of a Golden Eagle, which I have 
reason to know to be authentic. The possibility of a bird so 
purely graminivorous as a goose being taught to eat flesh, and 
acauiring the power of digesting it, is extremely curious. It is 
well known, however, that cows are largely fed on fish offal in 
Scandinavia, and 1 have heard of a Highland cow devouring a 
salmon which an unwary angler had hid among fern on the 
banks of a river in Sutherland. Argyll 

Jsola Bella, Cannes, April 

** March, 1879. — There is in the possession of W. Pike, Esq., 
at Glendarary, in the Island of Achil, Co, Mayo, a Golden 
Eagle, now about twenty* five years old, which was taken from 
the ne t and brought up in confinement. This eagle, in the 
spring of 1877 l*^id three egg**, which Mr. Pike took away, 
replacing them with two goose-eggs, upon which the eagle sat, 
and in due time hatched two goslings. One of these died, and 
was torn up by the eagle to feed the survivor, who, to the great 
tribulation of its foster- parent, refused to touch it, together with 
the other flesh with which the eagle tried to feed it, Mr. Pike 
providing it with proper food. The eagle, however, in course 
of time, taught the goose to eat flesh, and (the goose having free 
exit and ingress to the eagle's cage) always calls it by a sharp 
bark whenever flesh is given to it, when the goose hastens to the 
cage and greedily swallows all the flesh, &c., which the eagle, 
tearing its prey to pieces, gives it. 

“ I saw them in May, 1878, when, the goose being a year old, 
had made a nest in the eagle’s cage, and laid eleven eggs, and 
the two birds were sitting side by side on the nest. I hear from 
Mr. Pike that he did not allow them to hatch out, fearing that 
it might interfere with their attachment to one another. 

** The eagle is very tame and fond of Mr. Pike ; he goes into 
the cage, and it allows him to handle it as he likes, but will not 
allow any one else near it. It never attempts to get out of the 
hole made for the goose to go in and out." .1 


Sense of Force and Sense of Temperature 

The sense of force, or of resistance to pressure, and the sense 
of temperature, have been very commonly confounded under one 
name, “sense of touch." Indeed, I think they are still imper- 
fectly distinguished in many modern w^orks dealing with the sub- 
ject of sensation. Nevertheless, there can be no doubt as to 
these two being sensations altogether distinct. It is even quite 
probable that they are observed and transmitted by distinct 
nerve-systems. 

I * An important and interesting question arises as to the kind of 
information given to us by these two senses ; viz., how far it is 
merely relative, and how far these senses may, by cultivation, be 
made to give us absolute information. 

So far as the sense of force is concerned, it is with most 
persons chiefly relative. Every one is prepared to say, but 
generally very roughly, that of two bodies, A and B, A is heavier 


than B. To test their relative weights we lift first the one and 
then the other, and decide between them. Sometimes we may 
go a little farther towards making an absolute estimate by means 
of the sense of force. I can tell, for example, that a weight is 
greater than 20 lbs., and less than 30 lbs. by trying to hold it out 
at arm’s length ; and most likely with a little practice I could 
learn to estimate weights to within closer limits than 5 lbs. on 
each side of 25 lbs. jfut such testing as this is all that is done 
in ordinary cases. 

There is, however, a^very remarkable case in which the sense 
of force is mode absolute to a high degree by practice. It is the 
case of letter-sorters in the Post Office, who learn to distinguish 
letters that are over a particular weight with accuracy that is per- 
fectly marvellous. It would be very interesting to try a series 
of experiments with letters of different weight, some slightly 
under weight for a particular postage, and some slightly over- 
weighted, and to observe the errors or rather the limits of 
uncertainty. 

The sense of temperature may also be rendered absolute to a 
certain extent. Several instances might be mentioned, some of 
which depend, as in the case of testing force by lifting the 
greatest possible weight in a particular way, on the limit of 
endurance. 

One remarkable case of an absolute determination of tempera- 
ture by the senses is that of the plumber and tinsmith who are 
in the habit of holding up the soldering bolt to the face, and 
judging by feeling whether it is at the proper temperature for a 
particular piece of work in hand. 

Probably there are other cases in the arts in whi(^ the sense of 
temperature is cultivated to a high degree. It is in the ho^ of 
getting information on thb subject through your readers that I 
address this note to you. J. T. B. 

April 7 


Did Flowers Exist During the Carboniferous Epoch ? 

Mr. a. K. Wallace, in his review of Mr. Allen’s, “ The 
Colour Sense" (Nature, vol. xix. p. 501), has been misled in sup- 
posing the fossil insect from the Belgian coal-fields, named Breye- 
ria borinensis may be a moth. It was originally described as the 
hind wing of an orthopterous insect, under the name of Fachyty 
lopsis borinensis {Comptes Rendus, Soc. Ent. Belg. xviii. p. xli). 
Subsequently it was transferred to the lepidoptera on bad advice, 
and re-named Breyeria borinensis (same Comptes Rendus, p. lx,). 
Its original location was nearer the truth, I examined the 
fossil at Brussels in 1877, and have no doubt it belongs to the 
pseudo-neuroptera, family Ephemcridsc [vidercep note to this effect 
in the same Comptes Rendus for 1877, xx. p. xxxvi.). The very 
dense transverse reticulation did not receive sufficient import- 
ance when M. de Borre was induced to refer it to the lepidoptersL 
Thus we remain without any zoological evidence that would tend 
to prove the existence of flowering plants in the carboniferous 
age. R. McLachlan 

Lewisham, April 4 

Water-level Indicators 

I onsERVE in Nature (vol. xix. p. 518) a description of what 
is stated to be a new form of water-level indicator which has 
lately been erected by the India-rubber, Gutta-percha, and Tele- 
graph Works Company, at the I.eamington New Waterworks. 

So far as mere form goes, it possibly may be considered new, 
but hardly so in any other sense, as a water-level indicator, ful- 
filling the purposes you mention, on a very extended scale, has 
been in action at the Nottingham Waterworks for many months 
past. It is not only capable of being made to give smaller indi- 
cations than one foot, but is actually doing so. This apparatus 
was designed and constructed in the electrical department of the 
General Post Office, and has given great satisfaction. I may 
mention that it was under the consideration of Mr. Preece so 
far back as the latter end of 1877, and but for his determination 
to have an instrument perfect in every respect before he turned 
it out, it might have been at work early in 1878. 

Nottingham, April 8 


Eastern Yucatan 

Is there any information to be ha^ about Eastm Yucatan? 
In 1847 the Maya Indians there rose against Mexico and nave 
become independent. The animosity between them »d me 
Mexicans is so great that there is soarody any possibility or 
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ptnetrating to the Independent Indians of Eastern Yucatan from 
tie western part of the peninsula, which remains Mexican. But 
should this not be possible from Belize (British Honduras)? I 
have heard that the coloured people of the colony trade with the 
Mayas. Would it be possible then to obtain some information 
in this way ? t 

As to the interest of a visit to the Maya country by an educated 
traveller it would bear especially (i) ou the condition of the 
people since they are free from their whitl masters. How does 
It compare vj|ith the condition of the Mayas of Western Yucatan, 
who live in a de facto serfdom to the large landowners? (2) The 
antiquities, of which we have a description by Stephens, but 
certainly would know more. Very likely the Mayas will allow 
a white man who is not a Spanish- American to travel in their 
country \ they have no special reason to hate anybody except 
the latter. A. WOEIKOF 

Jurschtatskaya, 9, St. Petersburg, March 25 


Deltaic Growth 

In reference to the question as to the amount of sediment 
brought down by Delta Rivers, I had occasion in 1877 to 
ascertain the amount of sediment carried by the waters of the 
River Plate, and found it to amount to the TyVvi'd part by weight. 
Mr. J. F. Bateman, the well-known hydraulic engineer, in his 
report on the propo'^ed harbour of Buenos Ayres, fixes the 
minimum flow of the River Plate at 670,000 cubic feet per 
second. Assuming its mean volume at 700,000 cubic feet per 
second (a quantity very much under the mark), it would appear 
that this river carries seaward some 224,000 tons of sediment 
every twenty-four hours — or say, in round numbers, 82,000,000 
tons every year. 

Some portion of this sediment is deposited in the 100 miles of 
river that intervene between Buenos Ayres and the sea, forming 
the great banks that render the navigation of the River Plate so 
troublesome, but a large portion is carried out to sea and 
deposited beyond the mouth. 

I have been informed by captains of steamers trading with 
Buenos Ayres that the soundings shown on the chart of the coast 
of Uruguay vary considerably, in many places, from the actual 
ones now existing, and I have little doubt that a correct re- 
survey of this coast would show changes as marked as those 
discovered by Mr. Doyle near Rangoon. 

The subject is one of great importance, as the coast of 
Uruguay is a difficult and dangerous one to make, and from the 
low character of the coast, the frequency of fogs, and the great 
uncertainty of the currents, captains have frequently to depend 
a ^eat deal on the lead to ascertain their position when making 
this land. During the last few years several fine steamers — 
French, German, and English — have been lost on this coast near 
the Castillos, when making the land. George Higgin 

3, Great George Street, Westminster, S.W., April 10 


Temperature Equilibrium in the Universe in Relation to 
the Kinetic Thcoiy 

My attention has been called to an ambiguous phrase in my 
recent paper ‘ on the above subject (Nature, vol. xix. p. 460) 
which it is necessary to rectify. On jiage 461 is the sentence 
Let us suppose now the excessive tempirature to falf or, in 
other words, the total energy to diminish'^ This is meant as a 
supposition, not as a possible case. The imaginary rise and fall 
of temperature in the universe are given merely for the vakc of 
aiding the conceptions of the actual facts, by affording imaginary 
cases to show what the effects would be if such cases were 
possible. S. Tolver Preston 

London, April 15 

Transportation of Seeds 

• ^netration of swds of the so-called “ flcchilla ” grasses 
into the flesh of Australian sheep is too well known to squatters. 
On some “ runs these grasses are so abundant that the annual 
loss of stock IS a very serious matter. The ripe seed falls upon 
the wool, and, owing to the re-curved barbules with which it is 
armed, easily penetrates to the skin, when, its point being as 
sharp as a needle, every movement of the animal tends to drive 

TT*.“ J?*® possibilitv of Explaining the Continuance of Life in the 

Univewe Consistent with the Tendency to Temperature-Equilibrium." 


it into the flesh. 1 have found the internal organs so crowded 
with seeds that they felt like a bag of needles if squeezed in the 
I hand. Arthur Nicols 

Earthquakes 

A SHOCK of earthquake was felt in this neighbourhood on the 
evening of Tuesday, April 8, at 8*35 (about). We were sitting 
in the drawing-room of this house, when we heard a sound like 
the rumbling of a heavy waggon, or distant thunder. It in- 
creased in loudness till the room slightly vibrated and the 
window rattled, as it seemed to pass the house. From the 
peculiar nature of the sound, and the fact that we are some 
50 feet above the road, and 80 or 100 yards from it, I felt 
certain the disturbance was due to an earthquake and not a 
passing w aggon, but walked to the window to listen, when I- 
heard the sound dying away in the distance. It seemed to come 
from the south-east, and travel towards the north-west, and to 
be audible, from first to last, for some seconds, perhaps five or 
six, because we spoke one to another during the time. I find 
that the shock was noticed by other people in the neighbour- 
hood, and that in a cottage near Bettws Gormon, a mile or so 
from here, two glass bottles W’ere thrown down from a high shelf 
and broken. T. G. BoNNEY 

Bron Celyn, near Bettws y Coed, North Wales, April 10 

We were visited by an earthquake of some violence this 
morning at 2 a.m. (Cadiz mean lime). The shock was preceded 
by a profound subterraneous noise like that of a distant carriage, 
and it extended to Port St. Mary and Port Royal (six miles). 
The earthquake travelled from south to north approximately ; 
some clocks stopped. AUGUSTO T. Arcimis 

Cadiz, April 3 

OFjR astronomical column 

Bessei/s Nebula in Perseus.— On November S, 
1832, in zone 527, Bessel observed an object, which he 
recorded as a nebula, distant about one degree from 
20 Persei. It is No. 1,063 of Weisse’s second Cata- 
logue, where, though called a nebula, it has 9m. attached, 
D^Arrest, in his *'Resultate aus Beobachtungen der 
Nebelflecken und Sternhaufen,” has two observations, in 
January, 1856, to the first of which he attaches a note 
that no nebulosity was visible in Bessel's position, and 
that possibly a comet was observed ; the second observa- 
tion records a star 9*iom., without trace of nebulosity or 
diameter, the place of which was found to be within a 
few seconds of arc from Bessel’s position, preceded 
24’22s. by a star 9m., 76" to the north. In “ Siderum 
N ebulosorum,” &c., D’ Arrest remarks ; ‘‘Star 9m. quae 
Besselio quondam nebulosa apparuit . . . Argelandro in 
Perlustratione ceu fixa 9*3 magn. apparuit; nobis saepius 
inspicientibus nunquam nebulosa visa.” This refers to 
the star in the “Durchmusterung,” at 2h. 43m. 56‘5s. + 
36° 54'’2 ; Argclandcr has another star of the same mag- 
nitude, 9’3, 10' south. Are we to infer that Bessel’s star 
was surrounded in 1832 by nebulosity so conspicuous that 
it was caught at once in his zone observations, which had 
yholly disappeared in 1856, or, as appears the more 
probable conclusion, that at the time of his meridian 
observation a comet happened to be centrally over the 
star? In this case the observation gives its place for 
1832 November 8 at loh. lom. 253. G.M.T. ; the cata- 
logued position for 1825*0 is in R.A. 2h. 42m. 5 *565., 
L)ecl. + 36° 46' 46" *7. 

This observation of Bessel’s might at first sight appear 
of some interest, considering that the comet of the No- 
vember meteors (1866 1.) must have been near jjerihelion 
about November 1832, but upon further examination it 
will be found that with the elements of 1866 it is not 
possible to bring the comet near the observed position of 
the “ nebula,” upon any assumption as to the time of its 
arrival in perihelion. 

Brorsen’s Comet.— Comparing the second of the two 
observations on April 4, in Major Tupman’s letter pub- 
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lished in Nature, vol. xix. p. 527, with Dr. Schiilze^s 
elements, only with the perihelion passage assumed 
March 30*5716 G.M.T., the differences from observation 
are Aa » — 2'*i and AS == + i'*3. This position, there- 
fore, with others obtained by Prof. Strasser and Dr. 
Tempel, show that when the mean anomaly is so altered 
as with the other elements of Dr. Schulze’s orbit to bring 
about an exact agreement between the observed and cal- 
culated geocentric longitudes, there is still an outstanding 
difference between the latitudes of from one to two 
minutes, which indicates that, notwithstanding the appa- 
rently careful computation of the perturbations since the 
comet’s last appearance in 1873, the elements determining 
the position of the plane of the orbit are susceptible of 
correction. The ephemeris w e gave last week will, how- 
ever, amply suffice for readily finding the comet, and we 
shall continue it for May in our next. 

Mr. Tcbbutl, of Windsor, N.S.W., writes that, aided 
by Dr. Schulze’s ephemeris, he found the comet on 
February 22, and observed it again in the fading twilight 
on the following evening. It could hardly be seen with a 
telescope of less than four inches aperture. It had the 
appeiirancc of an elliptic nebulosity, the major axis of 
the ellipse extending in the direction of the parallel of 
declination. 

New Minor Planets.— Prof. Peters, of Clinton, New 
York, notifies his discovery of No. 194, on March 22, in 
R.A. I2h. I im., Decl. -f if 31', magnitude 10-5. No. 192 
was found by M. Palisa at Pola on February 17, and No. 
193 by M. Coggia, at Marseilles, on March i. 


GEOGRAPHICAL NOTES 

At the meeting, March 22, of the Russian Geographical 
Society, Col. Petrousscvitch read a very interesting paper 
on his exploration of the Amu-daria, from Chardjui, in 
Bokhara, to the delta of the river, and on its former beds. 
M. Petrousscvitch has arrived at the conclusion, based on 
a thorough levelling of the country, that the turning of 
the waters of the Amu-daria into the Sara-kamysh depres- 
sion through one of the former beds, would not meet with 
great difficulties. This depression being, however, very 
wide and deep, the waters of the Amu River once arrived 
there, would form a great lake, and it would be difficult 
to direct them further to the Caspian. For this last 
reason it would be better to open a way for the waters of 
the Amu along one of its former beds which run south- 
east from the lake Sara-kamysh. All c.Nplorations make 
it very probable that in this way the Anui-daria could 
easily reach the Caspian. The Russian Trade bociity 
sends, next summer, an expedition for the study of the 
lower parts of the Amu-daria, of the be^t direction for a 
railway to Central Asia, and of the possibility of a canal 
between the Amu and the Caspian. Several officers of 
the Russian general staff, with geodesists, a geologist, a 
botariist, an archa:ologist, and an artist will be members 
of this expedition. They w’ill start from the Ural River,, 
passing through Kara-tugay, Tashkent, and Samarkand ; 
further they will go down the Amu to the Uzboi. 

Unoek the title of ‘^L’Afrique Centrale en 1522,” M. 
A. J. Wauters, Assistant- Secretary of the Belgian Geo- 
graphical Society, has drawn up an interesting memoir, 
in which he has gone with much care into the doctrine of 
Portuguese geographers respecting the discovery of Central 
Africa in the sixteenth century. M. Wauters was induced 
to study the subject by the recent discussions in regard to 
the geographical data furnished by the great globe in the 
Lyons Library, and if anything were required to dispose 
of its claims to originality, this memoir does it most 
effectually. He traces back the idea of a great central 
lake, under the name of Saphat or Sachaf, to the days of 
Martin Hylacomilus and Gerhard Mercator, so that the 
data on which it was based must have been known 
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previous to the year 1522. M. Wauters’ s memoir appears 
in the current number of the Bulletin of the Belgian 
Geographical Society, and is illustrated by a facsimile 
map. 

A Lisbon paper gives the text of a letter which Major 
Serpa Pinto addressed, to Sir Theophilus Shepstone from 
Shoshong, Bamang^to country, on January 2, and which 
adds some informalfibn to that already made public re- 
specting his adventurous journey. He states that he 
went beyond the Zambesi and purposed proceeding to the 
east coast through the country of the Choculumbes, when 
successive obstacles obstructed his passage. Having lost 
all his resources and being abandoned by his carriers, he 
found himself in the greatest difficulties, when fortunately 
he heard of a missionary who had arrived at the Upper 
Zambesi, and he resolved upon finding him. After a 
journey of 200 miles he found the missionary, M. F, 
Coillard, a Frenchman of the Evangelical Mission of 
Sesuto, Basuto-land, director of the station of Lesibo. 
His strength being exhausted, Major Pinto was taken 
seriously ill, but on his recoveiy succeeded in reaching 
Shoshong with M. Coillard and accompanied by eight of 
his followers, the only ones who continued faithful. 

The Danish Government has appointed Lieut. Jensen 
to explore all the fjords in Greenland from Holstcinborg 
to the coast facing Disco. The explorations will bear on 
the moving ice-fields which send so many icebergs into 
the Polar Ocean. 

Mr. im Thurn paid a second visit to the Kaietcur 
Falls, on the Potaro River, British Guiana, in February 
and March last, when the river was in full flood. Referring 
to our remarks on his previous visit, he states that he by 
no means intended to depreciate the grandeur of the fall. 
At his last visit he found it so infinitely more grand, so 
infinitely more beautiful, that it is painfully hopeless to 
try to express in words anything of its beauty and 
grandeur.^’ Mr. im Thurn’ s brief account contains 
several interesting notes on the botany and zoology of 
the region traversed. 


THE WOLF FISH 

O F late the wolf fish [Amurhichas lupus) has been 
somewhat plentiful in the Frith of Forth. A speci- 
men w’hich lived in the Edinburgh Aquarium for a little 
over a week, came into my possession a few days ago, 
and I have thought that an account of the dental arma- 
ture of this curious fish may prove interesting to readers 
of Nature. The wolf fish is a near relative of the 
Blennics. In this fish we see the same elongated 
dorsal fin, and the same anal fin as in the Blcnnies j 
but the dental arrangements of the ^^olf fish are of a 
much more specific and unusual kind than are seen in 
the former group. The specimen dissected measured 
twenty-five inches from the top of the nose to the ex- 
tremity of the caudal fin. It was therefore by no means 
a large sjiccimen, since from six to seven feet is not 
an unusual length for the sea wolf to attain. Its dark 
grey body was faintly banded with brown, but the 
bead was beautifully and distinctly marbled with black 
on a grey ground. The aspect of the mouth, provided 
with Its well marked teeth, jiartakes somewhat of a feline 
look, and has suggested the name ‘‘sea cat,” often 
applied to it on these northern shores, where the fish 
is frequently eaten, it somewhat resembling the cod 
in taste. The appearance of the mouth is highly charac- 
teristic. In front of both jaws is found an array of 
sharp incisor teeth. The upper jaw bears five of these 
pointed teeth, the two lateral teeth being large, and the 
central three teeth small. The lower jaw possesses six 
teeth of similar pattern, the two central teeth being larger 
than the four lateral ones ; and when the jaws are closed 
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tbe lower teeth interlock in an exact manner with the 
Uttper. The hold or grip of a wolf fish must therefore 
of a tenacious kind. Behind these incisor teeth, both 
above and below, are seen a few small teeth, destined by 
the ordinary laws of dental succession in the fish-group 
to replace the incisors in case of injury A loss. These 
front teeth are firmly anchylosed to the bones on which 
they are borne. | 

‘ ' More interesting are the palatal teetn, and the corre- 
sponding teeth of the lower Jaw. To these latter, the 
name of molars*^ or '^grinders’' is frequently applied. 
Close to the front of the upper jaw we find a series of 
three tooth-masses, one central and two lateral, arranged 
in diverging fashion. The central and largest mass re- 
sembles the tuberculatc molar of a bear in form, and is 
composed of four firmly united segments, each segment in 
turn consisting of two pieces. The lateral teeth of the 
palate, similarly consist of a double series of firmly united 
segments, but in each of these lateral pieces the outer row 
of pieces is composed of sharp-pointed segments, resem- 
bling miniature incisors. The accompanying diagram 
will afford an idea of these curious palatal arrangements : 





\ is the central piece ; B and c arc the lateral pieces, 
the outer teeth of which {pp) consist of pointed and 
incisor-likc pieces. It follows from this description that 
the sea wolf possesses in its mouth an apparatus not 
merely adapted for tearing its food liut for exercising a 
triturating and bruising aclfon as well. 

No less characteristic arc the dental arrangemenls of the 
lower jaw. In the front of this jaw are four incisor teeth, each 
fully three-quarters of an inch in length ; whilst two smaller 
incisors exist as already mentioned, one at each side of the 
larger series. Behind these incisors arc the rudiments of 
succeeding teeth, and these rudimentary teeth gradually 
merge into the main dental arrangement of the lower jaw, 
which consists of a prominent row of blunt teeth ancliy- 
losed to form a common mass, and partially forming a 
double row on each side of the jaw. Section of the jaw 
shows that the teeth are imbedded in a common groove, 
and that complete and thorough ossification of the various 
dental pieces renders the whole apparatus compact and 
solid. The arrangement seen in the mouth of the wolf 
fish suggests the idea of the high specialisation of this 
type of fish, as indicated by the development of the dental 
apparatus. In none of the near neighbours of this fish 
have we at all a near approach to the perfection of teeth 
thus exhibited ; and in respect of its complexity and dif- 
ferentiation of type, we may well be inclined to lend 
some countenance to the idea of the independent origin 
in widely removed fishes of structures seen in still greater 
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perfection in such widely-removed fishes as the Elasmo- 
Dranchiate Skates, Rays, and Cestracion. 

The stomach of the specimen I dissected was greatly dis- 
tended, and contained fully four ounces of digestive dSMs, 
consisting chiefly of disintegrated Ophiuroids, spider-crabs, 
broken shells, shrimps and prawns, along with sand and 
small gravel. The pyloric aperture was firnEily contracted 
and the collection of matter in the stomach clearly pointed 
to some obstruction of the digestive canal as the cause of 
death. It was also instructive to find that close to the 
vent the rectum was largely distended with broken pieces 
of shells and fine gravel. These matters, along with those 
in the stomach, had evidently been intussuscepted before 
the arrival of the fish in the aquarium and probably caused 
death by the irritation consequent on their non-removal 
by digestion. Andrew Wilson 


THE ETNA OBSERVATORY 

I T will be within the recollection of some of our readers 
that in September, 1876, Prof. Tacchini, of Palerao, 
communicated to the Accademia Gioenia of Catania a 
letter, Sulla Convenienza ed utilita di erigere sulP Etna 
una Stazionc aslronomico-mcteorologica ” (vide NATURE, 
vol. XV. p. 262). This letter was published in the Atti or 
the Academy, and afterwards appeared in the form of a 
quarto pamphlet with ground-plan and elevation of the 
proposed building. The project was at once taken into 
consideration both by the Italian Government and by the 
Municipality of Catania ; plans were prepared, money 
v^as voted, and it was confidently believed that the ob- 
servatory would be commenced in July, 1878. Owing, 
however, to certain delays, this was found to be imprac- 
ticable, and the commencement was postponed till June, 
1879. There is every reason to believe that the build- 
ing will be erected and the instruments in working order 
by the end of this year. The cost will be borne by the 
Government, the Municipality of Catania, and the Pro- 
vince of Catania, Merz, of Munich, has offered to con- 
struct a 12-inch lens for the great refractor, at the price 
of a lo-inch lens, and the enterprise has received encou- 
ragement and support from various sources both at home 
and abroad. 

The observatory will be erected at the Casa degV Inglesi, 
9,652 feet above the level of the sea. At the present time 
the Casa is an oblong building constructed of blocks of 
lava, and containing three rooms (vide the accompanying 
plan). It was built by the English when they occupied 
Sicily in 1811, and has since been used by those who 
ascend the mountain as sleeping quarters. A few years 
ago it had fallen into decay owing to the accumulation of 
snow in winter and to other causes, but it was put into 
complete repair in 1862 on the occasion of the visit of the 
present King of Italy. The observatory will be the 
property of the University of Catania, and will indeed be 
a kind of offshoot of the Bellini Observatory of Catania. 
It is to be devoted not only to astronomical and spectro- 
scopic observations, but it will also be furnished with a 
complete set of meteorological and seismological instru- 
ments. Between the Etna (observatory and Catania 
tlircc or four meteorological stations will be established 
at different elevations, as at Nicolosi, and the Casa del 
Bosco, and observations will be made at the same hour 
daily at each of these stations, at Catania, and at the Etna 
( ibservatory. 

The Merz lens of 12 inches diameter, has a focal 
distance of 5J metres. The telescope and clock-work 
movement are in course of construction by Signor 
Carignata, the mechanician of the Padua Observatory, 
who constructed the instruments wdiicli were employed by 
the Italian astronomers who went to India to observe the 
transit of Venus in 1874. The observatory will only be 
inhabited during the months of June, July, August, and 
September, and the large lens will then be transported 
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to Catania, and fitted to a duplicate mounting in the 
Bellini Observatory. But a number of self-recording 
instruments will remain in the observatory, and thus 
results will be registered during the winter months. 

Prof. Tacchini, to whom the whole undertaking owes 
its existence, specially desires that it should be an Inter- 
national Observatory. With this object in view, the 
large telescope will be fitted with a second tube, the 
length and aperture of which can be altered at will, so 
that astronomers from any part of the world can bring 
with them their objectives and eye-pieces, and can fit 
them to the telescope of the observatoiy. Special 
arrangements will be made for photographing the sun 
and moon, and for spectroscopic observations. 

The obser\'atory will contain the large telescope 
covered by the usual dome in the centre ; on each side 
there will be rooms for the other instruments, and below, 
sleeping quarters, a dining-room, and kitchen for the use 
of travellers. The following plan, for which, together 
with many of the above facts, we are indebted to Prof. 
Tacchini, will show the general arrangement of the 
observatory. 

In his report on the subject Prof. Tacchini commences 


bv pointing out ttot since the year 1868 the study of the 
physical constitution of the sun has made very ranidDro! 
giess. In these studies the spectroscope h^ Xy^ a 
very import part. But the spectroscLc obs^tiont 
are often hindered, and their exactitude is disturbed by 
atmospheric cahses, and these disturbances are mainly 
due to the lower layers of the atmosphere. Hence an 
observatory at a Considerable elevation would greatly 
facilitate such observations. The isolated Mount Etna 
affords an admirable locality for such an observatory. 
The blueness of the sky is intense, the stars shine with an 
extraordinary brightness, Venus casts shadows, spectro- 
scopic lines which cannot be seen at the Palermo Obser- 
vatory are perfectly distinct when viewed from an eleva- 
tion of 10,000 feet. “Ora il mio desiderio,” says Tac- 
chini, “ sarebbe quello di andare sulP Etna per verificare 
la tanto decantata purezza del cielo e il suo colore spe- 
ciale, osservare T aureola del sole, studiame lo spettro se 
sar2i possibile e fare anche qualche tentative di fotografia. 

He then mentions some of the observations 
made by Young with a ^inch refractor at an elevation of 
2,800 metres, and describes his own observations made 
on Etna with a Dollond refractor of 99 mm. aperture, 



t, 6, r, the three rooms of the already cxislim? Casa Jn^jlcsi , d, circular chamber, 8 metres in diameter, with a massixc pillar m ihi centre, upon which 
the great refractor will be placed, r, a room for guides who accompany those who ancend the mountain, ny, kitchen and olficcs, *, stable for 
mules. A, staircase On the upper fljor, a,fi,c,vnll be bed-rooms e, /r» instrument rooms , and d, the circular chamber for the refractor, 
extending through both fl >ors, and surmounted by a movable dome of iron. 


and a spectroscope of great dispersive power constructed 
by Tauber. “ La cromobfera era magnifica e dettagliata 
abbastanza tenendo conto della piccolezza del magnesio 
e dello 1474, cio che non vidi a Palermo collo stesso can- 
nocchiale.'’ Then having made the suggestions which 
are in part carried out, and which have entirely be?n 
adopted, he concludes by a fervid peroration which we 
heartily endorse : — “ lo ritorner6 dunque air Etna, lo 
spero, e in migliore stagione, e sin d’ora mi figuro coll’ 
immaginazione, la vista della nuova specola, che mi 
ricorderk Vepoca fortunata e la circonstanza solenne, che 
qui mi tiene ora unito a voi, e il nome del grande Bellini, 
prima ancora di dare alle scene il suo capo lavoro, la 
Norma, voile in omaggio alia scienza degli astri, suonare 
air osservatorio di Palermo la celeste melodia della 
preghiera alia casta Diva.^’ 

While we feel perfectly convinced that important re- 
sults will accrue to more than one science from the estab- 
lishment of the new observatory, we must not shut our 
eyes to the fact that many difficulties will have to be 
encountered. The observatory on Vesuvius stands upon 
a projecting spur of rock, and lava-streams of any ordi- 


nary magnitude breaking out on this side of the cone 
would divide, and leave the observatory as on a rocky 
island. But the Etna Observatory will stand near the 
upper termination of the Piano del Lago, the plain out of 
which the great cone of Etna rises. A great eruption, 
leading to the breaking down of the cone and flow of 
lava in this direction, could not fail to overwhelm the 
Observatory. Fortunately the lava usually finds vent by 
a i^occa del fuoco on the sides of the mountain below the 
great cone. The building must be of very great strength ; 
it will be subject to violent shocks of earthquake, to fierce 
storms of wind, and to the accumulation of great masses 
of snow upon its dome and roof. Those who have read 
the history of the mountain know with what tremendous 
power it scatters its terrors abroad ; how hours of loud 
bellowings and detonations are followed by days of violent 
earthqusdee, and weeks during which many square miles 
of country are inundated by millions of cubic yards of 
molten lava. That the new Observatory may fiouris^ 
unassailed by the fearful forces of the imprisoned Cyclops| 
will be the wish of all our readers. 

G. F. RODWELL 
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NOTE ON THE SPECTRUM OF SRORSEN’S 

O N April I and 2 I succeeded in determining the 
position of the green band in the spectrum of 
Brorsen’s comet. The spectrum was so^faint that the 
other bands could not be measured. The instrument was 
the 9^inch equatorial of our astronomical laboratory, 
armed with a one-prism'spectroscope. ^fhe observations 
were made by bringing an occulting bar, movable by a 
micrometer screw, into such a position that the well- 
defined lower (less refrangible) edge of the band in the 
comet spectrum should be just visible as a thin line, the 
rest of the band being hidden by the bar. After the 
pointing the flame of a Bunsen burner was brought in 
front of the slit, and the position of the band in the 
comet-spectrum was thus fixed. 

It was found by four independent pointings (which all 
agreed within about the interval of the 3 -lines) that the 
central band of the spectrum of the comet coincided 
precisely (within the limits of perception) with the green 
band in the flame of the hydrocarbon. 

The interest of the observation lies entirely in the fact 
that it seems irreconcileable with the result obtained by 
Mr. Huggins in 1868, who found for the same comet a 
spectrum having bands distinctly different in position and 
appearance. 

According to my observation, the spectrum of Brorsen’s 
comet no longer stands out as exceptional, but agrees with 
that of other comets. 

The comet itself appears in my telescope as a small 
round nebulosity, about 40" in diameter, without definite 
nucleus, but much brighter in the centre, easily visible in 
the finder of 3 inches aperture, and about equal in bright- 
ness to a star of the 7th or 8th magnitude. Before the 
new moon a straight narrow tail, about half a degree 
long, was faintly visible with a low power. 

C. A. Young 

Princeton, N. Jersey, U.S.A., April 5 


NOTES 

We learn that Congress has sanctioned the scheme for the 
.reorganisation of the American Surveys recently commented upon 
in these columns. It is understood that the Geological Survey 
will be placed under the control of Mr. Clarence King, who has 
so long had charge of the Geological Exploration of the 40th 
Parallel. But no details have yet reached us. 

In the Paris Academy of Sciences, M. Alphonse Milne- 
Edwards has been elected a member in place of the late M. 
Gervais, in the Section of Anatomy and Physiology ; M. Abich 
a correspondent in the Section of Mineralogy, in place of M. 
Damour; and Mr. Lawes a correspondent in the Section of 
Rural Economy, in place of the late Marquis de Vlbraye. 

The following are the probable arrangements for the Friday 
evening meetings at the Royal Institution after Easter : — April 
25, Francis Gallon, F.R.S. : “ Generic Images.” May 2. Prof. 
John G. McKendrick, M.D. : ".The Physiological Action of 
Anaesthetics.” May 9, Sir John Lubbock, Bart., M.P., F.R.S. : 
•*Thc Habits of Ants.” May 16. Prof. A. Cornu: “6tude 
Optique de I’Elasticite ” (in French). May 23. W, H. Preece, 
M.R.I. : ** Multiple Telegraphy, or Duplex and Quadruplex 
Telegraphy. ” May 3®* Grant Allen: “The Colonr-Sense in 
Insects ; its Development and Reaction,” June 6, Prof. Dewar, 
F.R.S. June 13. Frederick J. Bramwell, F.R.S. : “The 
Thunderer Gun Explosion.” 

A CATALOGUE of the library of the Museum of Practical 
Geology and Geological Survey has been lately published, com- 
piled by Messrs. H. White and T, W, Newton, which cannot 
fail to be of use beyond the walls of the library of which it is a 


record. The arrangement is alphabetical, the author’s name and 
important groups of works, as ‘•Geological Surv^s” and 
“ Statistics/* being printed in black thick type, secondary titles 
and subdivisions in itah'es. The pages are clear and easily read 
and the titles full and accurate. The price, co^idering that 
there are over 600 pages, and that only 2yo copies appear to 
have been printed, is somewhat less than that which is generally 
fixed on the publications of this Department. When the 
Geological Survey was instituted in 1843, its first Director, Sir 
Henry De la Beche, C.B., commenced the formation of a 
museum illustrative not only of the paleontology of the country, 
bnt of the economic application of geology to the arts and 
manufactures. These collections were exhibited in a small build- 
inginCraig’s Court, and wishing still further to foster geological 
study. Sir Henry presented to the Survey the whole of his 
scientific library. This was added to from time to time, until in 
1851 these collections were removed to the Museum of Practical 
Geology, which was built for their reception, and to provide 
accommodation for the Royal School of Mines, which was then 
instituted, and to a certain extent associated with the Survey. 
Since this time, partly by the annual grant from Parliament, 
partly from the gifts of the various scientific societies of the 
world, and partly by the bequest of the late ‘^Sir Roderick 
Murchison’s library, it now numbers no less than 28,000 works, 
on the special subjects taught in the School of Mines, geology, 
mining, chemistry, biology, &c., and it is specially rich in 
foreign transactions, and the works of reference useful to a 
mining engineer. 

Lord Dufferin, who had accepted the presidency of the 
Birmingham and Midland Institute, having been compelled to 
relinquish that office on his appointment to the Embassy at St. 
Petersburg, Prof. Max Muller was communicated with by the 
Council, and has signified bis acceptance of the post. 

The publication of weather warnings in Switzerland will begin 
on May I in Zurich, and on June 1 5 in Geneva. A telegraphic 
despatch, containing a description of the weather in Europe, 
with weather warnings, will be sent from the observatory every 
day, by telegraph, to any person who will pay quarterly 4/. 8j., 
and a shorter bulletin containing only a weather prognostic, will 
cost i/. for three months. 

Swiss papers are much alarmed by a case of infection by 
birds. Two brothers, merchants at Uster, in the canton of 
Zurich, who have a large collection of various birds and monkeys, 
lately received some tropical birds which were sent in a cage 
from Buda-Pesth. Immediately after the arrival of the birds the 
two brothers, the wife of one of them, and a shop-girl became 
sick. A third brother, who is a surgeon, understood the cause 
of the illness and ordered all suspicious birds to be killed, fifty 
or sixty in number, the cages to be destroyed, and a strong 
sanitary cordon around the house to be established. A tinker 
who had done some repairs to the cages also became sick and 
died in hospital, as well as an innkeeper and his wife, at whose 
iiyi the birds stayed for some days. The number of sick already 
has reached eight, and fiieir state is very bad. The illness is 
described as a black typhus. 

The third fascicule of the “ Pflanzenlebcn der Schweiz,” by 
M. Christ, has just appeared, and contains a very fine map whi^ 
illustrates the subdivisions of the Swiss flora. 


A COMMITTEE has been appointed by the Paris Society of 
Photography to collect fund'* in order to erect a statue to 
Nicephore Niepce, who was born at Chalons-sur-Saone in 1765. 
The subscriptions are to be sent in Paris to M. Pcctor, 9, rue 
d'Albe, or M. Koziell, 20, rue Louis-le-grand. 


Mr. Clifton Ward’s papers on the physical history of 

I fonji7 


English lake-district have been reprinted in a separate 
from the Geological Magazine, 
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M. MAP.1E Davy, the director of Montsouris Meteorological 
Observatory, has set up a registering Thomson electrometer. 
The indications are recorded by photography in accordance with 
the system which has been estabUshed at Kew by the British 
Association. A comjiarison of readings taken by these two 
establishments will render essential services to the progress of 
meteorology. M. Descroix, the observer in charge of this in- 
strument, was assailed before the Meteorological Society by a 
French savant who has invented another electrometer, in which 
the registration is taken with a pencil and mechanical force. 
But the discussion proved that such instruments are useless with* 
out knowing whether their indications arc worth being recorded, 
as many objections can be raised against their use and have been 
published by competent electricians. 

The French artists are preparing for an Exhibition of Fine 
Arts, to be held as usual in the Palais dc ITndustrie from the be- 
ginning of May. When this exhibition is over a scientific exhi- 
bition will be organised by M. Nicolle, the successful organiser 
of the Exposition Maritime et Coloniale held in the same building 
in 1877. M. Jules Simon, M. du Moncel, and others are taking 
an active part in the preparations. The chief peculiarity will be 
the execution of all the scientific experiments capable of being 
made before an audience and on an unusual scale. The organiser 
will try to fill the lacuna, which was so much complained of in 
the last Champ de Mars exhibition. 

A CORRESPONDENT of the Iliogo News mentions that in the 
city of Kioto there are to be seen many semi-foreign buildings 
which are the Shogakko, or elementary schools. Of these there 
are 64 in the city,' and 445 in the whole fu, Kioto is divided 
into two large districts, called Kami and Shimo Kiyo, which are 
subdivided respectively into 33 and 32 hu. Each ku is obliged 
to establish and maintain one of these schools, except in the case 
of poor ku, when two are allowed to unite and form one school 
district. Besides the usual Japanese course of studies, the 
pupils are taught the elements of foreign mathematics, history, 
geography, and philosophy, and they are also trained in 
gymnastic exercises. Education is compulsory, only those (who 
are of age) being exempted who are necessary to the support of 
their parents. 

(7 We learn that the organisation of the captive balloon has been 
altered by M. GifTard. The aeronautical and scientific staff has 
been 'constituted by him into a private company. He has 
placed at their disposal the ^funds required for the working 
of the balloon, and placed the enterprise in their own hands on 
their own responsibility and care. This arrangement has been 
agreed to by the public authorities, and will leave a handsome 
surplus on behalf of the men who spend their lives in the aeronau- 
tical career, as a large part of the profits, exclusive of a handsome 
weekly pay, is to be divided by equal part amongst them. A 
few important alterations have been made in the car, and ring, 
and netting. The net ascending pow'er will be enlarged by a 
ton. A kind of india-rubber gas-meter, containing 100 cubic 
metres, has been constructed, in order to render inflation instfEn- 
taneous between two ascents. 

The Acad(imie des Ascensions Mctcorologiques opened its 
Museum in Paris on April 3. More than 600 persons 
visited the gallery. It is to remain open every Thursday, and 
any day admission may be obtained by letter to the General 
Secretary, 50, rue Rodier. The number of exhibitors exceeds 
120. Amongst the’ collection of aeronautical medals we note 
some commemonting ascents made in England in the end of the 
last century. A registering barometer for ascents to 5,000 
metres is exhibited by MM. Richard fr^res ; it was purchased 
by the government for the Meudon aeronautical establishment. 
M. Egasse exhibits an apparatus for filling balloons with 
hydrogen extracted by the action of zinc and chlorhydric acid. 


The result of the reaction is employed in large quantities for 
destroying miasmatic influence in barracks and other similar 
establbhments. A new paddle has been constructed for ascend- 
ing and descending without gas or ballast when the balloon has 
been placed on equilibrium u ith surrounding air, a new guide 
rope for diminkhing the velocity by friction w'hen the ballooh is 
travelling at sea, a safety-car for these perilous occasions, 
differential valvc|;: &c. Lectures will be delivered and ascen- 
sions executed by the members of the institution. 

The Cologne Gazette reports, under dale the 9th inst,, a slight 
shock of earthquake at Buir and Elsdorf. The .shock is stated 
to have been noticed at five minutes past midnight. It had a 
rolling noise and took an east -south-easterly direction. 

The Tijlis Messenger says that a strong earthquake was felt on 
March 27 in Persia, at the Gulf of Miama, 

A GENERAL exhibition of the various systems and apparatus 
used for electric lighting is to be held in the Royal Albert Hall 
in May. An inaugural lecture, at which the Prince of Wales 
has promised to be present, will be delivered in the evening of 
Wednesday, May 7, by Mr. W. II. Preece. 

As an agitation prevails in France against the laws proposed- 
by M. Ferry for prohibiting the members of unauthorised bodies 
from taking any part in public instruction, it is very likely that 
Government will retain the exclusive right of conferring degrees,, 
but the propo'^cd restrictions will be rejected by Parliament. 

The following details (published by Ilerr Landauer in the 
ReJ>orts of tlic Berlin Chemical Society) regarding the behaviour 
of safranine when spectroscopically examined, may interest the 
readers of our recent article on “Absorption Spectra” (vol. 
xix. p. 495). It is well known that the salts of .<^afranine show 
the remarkable reaction that the red colour of their solution 
turns into violet, indigo-blue, bluish green, and finally emerald 
green, upon addition of concentrated acids, particularly of sul- 
phuric acid. The change of colour lakes place in the opposite 
direction if safranine is dissolved in strong acids and water is 
gradually added to the solution. If these solutions are ex- 
amined with the spectroscope, then it appears that each of the 
colours mentioned shows a separate spectrum. The green solu- 
tion absorbs the violet, blue, and red rays, the bluish-green one 
behaves in the same way, but lots a part of the red rays pass y 
the blue solution absorbs only the yellow rays, and the more the 
colour of the solution turns violet and red through the addition 
of w^ater, the more the absorption passes over to the green part 
of the spectrum. Herr Landauer attempted to determine the 
cause of these changes of colour in the liquid, and the corre- 
sponding alteration of the spectrum. Finding it difficult, how- 
ever, to isolate the various chemical compounds formed in the 
liquid, it was only possible to try an explanation from the che- 
mical behaviour of the liquid itself. Finally he arrived at the 
conclusion that of the two possibilities, fonnation of different 
acid salts, or of different hydrates of the same salt, the latter is 
the more probable one. The change of colour takes place also 
when the solution is evaporated, and reappears in the opposite 
direction when water is again added. The sulphate is the most 
characteristic salt of all; blotting-papei impregnated with a 
solution of this salt, and dried by heating until it has become 
green, soon becomes blue by attracting moisture from the atmo- 
sphere, and a drop of water thrown upon it instantly gives a 
red stain with a blue margin. Herr I.andauer supposes that 
there exist three different hydrates (or tw o hydrates besides an 
anhydrous salt), which arc red, blue, and green respectively, the 
violet and bluish-green tints resulting from mixtures of these. 
Herr Vogel’s maxim, therefore, that the rule “each body 
its own spectrum ” can be admitted only with restrictionsi may 
be still further restricted, inasmuch as it may bc_ asserted that 
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absorption spectra only indicate the component parts of a com- 
pound so long as the colour of a given substance is characteristic 
of its chemical composition. 

We notice an interesting discussion which arose at the last 
meeting of the Russian Society of Hygiene. •M. Malarevsky, 
pointing out the yearly increasing myopy of scholars, propos^ 
to print book<? with white letters on a bla^ field, and proved 
the superiority of this system by experiments ne has made with 
fifty scholars, as well as by experiments on the facility of dis- 
cernment of black drawings on a white field and of white 
drawings on a black field, these last always being better seen 
from a greater distance than the former. 

We have received a very full Catalogue of Official Reports 
upon Geological Surveys of the United States and Territories 
and of British North America, by Mr. F. Prime, assistant- 
geologist of Pennsylvania. It seems to be an enlarged con- 
tinuation of the Catalogue by Prof. O. C. Marsh, published in 
the American Journal for 1867. The present list covers 50 pp. 

At the last se.ssion of the U.S. Congress an appropriation of 

250.000 dols. was made for the construction of a fire-proof 
building for the reception of such collections belonging to the 
National Museum as cannot be at present accommodated in the 
Smithsonian Building ; and as the plans have already been pre- 
pared, it is understood that the work will be begun without 
delay. The desigfn contemplates a building 301 feet square, with 
certain projecting corners, the whole covering a space of about 

97.000 square feet. Although not quite equal to the area of the 
Government Building at the Centennial, it is capable of contain- 
ing a much larger mass of material. The general plan is that of 
a pavilion, of one story, with brick walls and iron roof, the floor 
to be of concrete. The corner buildings or projections constitute 
offices connected with the administration of the Museum, to 
include a library room, a small lecture-room, and others. It is 
expected that the entire edifice will be completed and ready for 
occupation by April i, 1880. 

The whale whose bones have been so long exposed in the 
court-yard of the Jardin des Plantes at Paris, is to be demo- 
lished in compliance with a report from M. Quatrefages, who 
shows that the original number of vertebra; has been enlarged, 
and a series of important alterations have been successively made. 

The publishing office of Science News, hitherto published at 
Salem, Mass., will shortly be removed to New York. 

Many of our readers might like to know of Dr. Karl MobW 
address on March 5 last, on his assumption of the rectorship of 
the University of Kiel. Its subject is the passage from Goethe — 
** Leben ist die scbbnstc Erfindung der Natur, und der Tod ist 
ihr KunstgrifT viel Leben zu haben,” 

The Second Annual Report of the Board of Trustees of the 
Western Pennsylvania Institution for the Instruction of^thc 
Deaf and Dumb is one of great interest, and we arc sure would 
be perused with pleasure and profit by all who are interested in 
the important subject. The Institution seems to be conducted 
on thoroughly scientific principles, and its success [seems very 
marked. The Report is published by Stevenson, Foster, and 
Co., Pittsburgh. 

\ We have received a cheap edition of “The Caves of South 
Devon and their Teachings,’' by Mr. J. E. Howard, F.R.S., in 
which he endeavours to combat the long chronology a^^signed to 
the human race by Mr. Pengelly and others. Hardwicke and 
Bogue are the publishers. 

The North British Daily Mail of March 29 contains reports 
of recent meetings of the Geological and Natural History Socie- 
ties of Glasgow. In the former Mr. Young gave a descriptive 
notice of an interesting specimen of Elephas primigenius dis- 


covered about four years ago when sinking a pit-sliaft on Main- 
I bill Farm, near Baillieston, east of Glasgow. In the latter Mf. 
Harvie- Brown read a paper on the Mammalia of the Outer 
Hebrides. 

“ New Views in Astronomy, illustrated by Working Models 
and Diagrams, and Demonstrated by Inductive Philosophy,” is 
the title of a quarto pamphlet by Mr. John Harris, published by 
Wertheimer, Lea, and Co., of Finsbury Circus, 

The additions to the Zoological Society’s Gardens during the 
past week include a Yak (Bison grtmnims) from Bhootan, pre- 
sented by the Hon. Ashley F.den, K.C.S.I. ; a Japanese Goft 
Antelope (Capricornis crispus) from Japan, presented by Mr. H. 
Pryer, C.M.Z.S. ; a Rhesus Monkey (Macacus erythremia from 
India, presented by Mr. J. Roberts ; a Grivet Monkey \Cerco- 
pithecus griseo viridis) from West Africa, presented by Mr. W. B. 
Greenfield ; a Common Seal (Phoca vitulina), British Isles, pre- 
sented by Capt. Chas. Rawle ; a Red -throated Diver (Colymbus 
septenirionalis), British Isles, presented by Mr, J. S. Thompson ; 
a Masked Parrakcct (Pyrrkulopsis personata) from Fiji, an 
Entellus Monkey (Scmnopithecus entdlus), from India, depo- 
sited. 

THE RESULTS OF RECENT RESEARCHES 
IN ANIMAL ELECTRICITY'^ 

I. — Introductory Observations 
The State of the Subject Ten Years Ago 
TTNTILthe year 1867 certain theoretical conceptions bas^ 
upon the classical investigations of du Bois-Reymond 
prevail^ in the whole department of animal electrici^. It 
may indeed be said that du Bois-Reymond created this branch 
of modern physiology, for it was he who first struck out the 
modern method of research and gave the lead to recent investi- 
gation. To his individual labours v e owe not only the estab- 
lishment and the orderly arrangement of many facts which had 
been left ill -defined by his predecessors, but also the actual dis- 
covery of a still greater number of fundamental value. These 
fundamental facts, briefly summariwed, were the following 

1. Muscular fibres and nerve-fibres when cut across exhibit 
a current directed within them from the transverse to the longi- 
tudinal surface, the electromotive force of which may equal 
one-twelfth of a Danicll’s cell. 

2. The negative potential of the transverse section also 
belongs, though in a less degree, to the natural terminations of 
the fibres of muscle (“natural transverse section”) ; but in this 
case it may be wanting, or even be changed to a positive poten- 
tial. This diminution, absence, or reversal, of the common 
condition, to which the term ** parelectronomic state ” is applied, 
would seem to be favoured by the continued action of cold. 

3. If a certain portion of a nerve -fibre be traversed by a 
galvanic current, the remaining portions, or the extra-polar 
regions, become the scat of an electromotive force which has the 
same direction as the traversing current, and which is strongest 
in the vicinity of the poles (elcctrotonus). This influence ex- 
tends only so far as the structural integrity of the fibre is 
complete. 

^ Muscles and nerves with artificial transverse sections exhibit 
during the period of stimulation a diminution (“negative varia^ 
tion”) of their proper current. In uncut muscle the ne^ 
tive value of the diminution or variation becomes algebraiaufy 
added to whatever current may be already present in the natural 
termination of the muscle. 

Upon these facts du Bois-Reymond had based the following 
theory ; — 

1. Muscle- and nerve-fibres contain electromotive molecules 
suspended in an indifferent conductor, which present positive 
surfaces to the longitudinal surface or section, and negative 
surfaces to the transverse surface or section. 

2. At the natural terminations of the muscular fibres art 
arranged particles of a peculiar kind, the presence of which is 

« A lecture delivered on February a, 1878, before the Medical Society of 
Zurich, by Dr. L. Hermann, Professor of Physiology in the Untvifni|y of 
Zurich, and published in the ** Vierteljahrsschrift d. naturf. Ges. ill Zurich,*^ 
2878. All the papers refeired to in this lecture which have no author^t nama 
attached are papm of the author himself. 
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more or less marked, and which present positive instead of nega- 
tive snriaces towards the ends of the fibres. Cold, according to 
the theory, favours the development of this **parelectronomic 
layer.” 

3. The electrical molecules of a nerve, under the influence of 
a current which traverses it, assume a new arrangement whidi 
consists in their turning negative surfaces towards the positive 
pole and positive surfaces towturds the negative pole. If we con- 
ceive these molecules as electrically dipolar in the state of rest, 
they would be arranged in inseparable pairs, the positive pole 
of each member of a pair being turned to the positive pole of 
the other, the negative surfaces of the molecules being all turned 
to the transverse sections ; and the action of the current would 
consist in an arrangement of all the molecules in the form of a 
pile. As this rearrangement of the molecules extends in a less 
degree beyond the portion of nerve traversed by the current, 
dectrotonic forces are developed. 



Fig. X. 


In Fig. I the upper diagram represents the normal, the lower 
the electrotonic, arrangement of molecules ; above p are seen 
the parelectronomic molecules of the natural termination of the 
fibres. 

4. During stimulation either the electromotive forces of the 
molecules diminish, or the latter assume a new arrangement, in 
which they appear less active externally ; but the parelectronomic 
molecules take no share in these changes. 

The promulgation of this molecular theory aroused many ex- 
pectations. It appeared probable that the e.ssence of the con- 
dition of activity and of its conduction in muscle and nerve was 
connected with the electrical properties of certain particles, rota- 
tion, oscillation or some other change dn one particle leading to 
similar changes in neighbouring particles. Moreover, it appeared 
conceivable that even the contraction of muscle might be explic- 
able by the actions of attraction and repulsion among the same 
particles. 

Although speculation upon the origin of these electro -motive 
forces in muscle and nerve had hardly taken shape, and although 
the founder of the molecular theory observed a praiseworthy 
reserve in regard to all such speculation, yet up to the year 1867 it 
was pretty generally, if tacitly, assumed that the chemical 
processes occurring in muscles and nerves at rest w^ere essential 
to the maintenance of the electromotive molecules in constant 
activity. In a similar way it was taken for granted that excita- 
tion depended ultimately upon certain movements of the electro- 
motive molecules which were, of course, associated in some 
manner or other with increased consumption of oxygen and 
increased oxidation. 

Researches which called forth New Views 

Researches which I made upon the exchanges of the gases and 
other constituents of muscle ^ furnished me with results which 
differed materially from the then prevailing conceptions of the 
functional processes occurring in these organs. I found that 
muscles contain no oxygen capable of being yielded to a vacuum, 
and nevertheless that they are capable of prolonged exertion 
in a medium entirely free from oxygen ; hence I concluded that 
the chemical process which underlies muscular work is not a 
process of oxiaation, but a process of decomposition, in which, 
by the^ saturation of stronger affinities through the passage of 
atoms into more stable atomic combinations, energy is set free, 
just as in the alcoholic fermentation of sugar.^ 

Amongst the products of this decomposition in muscle there 
occurs carbonic acid. A comparison of the quantities of carbonic 

‘ Uotenuchungen fiber den StoflTwechscl der Muskeln ausgehend vom 
Gaswechsel derselben. Berlin, 1867. 

a Similar views have been more recently expressed, and with a somewhat 
more general application, Iw J. Liebig, in the ** Sitzungsber. der ba]rr. 
Acad., ' 1869. ii. 4 ; and by rafiger, ** Aich. f. d. gea. Physiol./' x. p. «5x, 
zBys. I myself had extended this vitw to the chemical processes in nerves 
and glands. 


add set free durii^ muKular exertion, and during muscular 
^or, showed that in both cases the carbonic acid must spring 
from the same source, and thus, with the help of an analogoil 
result to which J. Ranke had arrived in the case of lactic acid, a 
complete analog between the chemical processes of contraction 
and of n^r,Sras found to hold good. Both processes are 
processes of decomposition, and as products of the decomposi- 
tion are known r^bonic acid, lactic acid, and in the case 
rigor an albuminlas coagulum discovered by Briicke and Kiihnc, 
which may perhaps in the future be ascertained to be a tran- 
sitory phenomenon even in the case of contraction. The 
absorption of oxygen by muscle has nothing to do with thj'* 
process of decomposition ; the former is related to a synthetical 
process of restitution in which certain of the products of de- 
composition are perhaps again utilised. In this way was ex- 
plained the independence (in point of time) between the absorp- 
tion of oxygen and the production of carbonic acid by muscle. 

According to this conception there occurs, daring the con- 
dition of rest, a perpetual but slow decomposition and a slow 
process of restitution ; the latter is dependent upon a supply of 
blood containing oxygen. If the supply be intercepted, then 
the whole store of aecomposable matter within the muscle 
becomes exhausted, and the muscle i^ses into rigor. During 
contraction the process of decomposition is suddenly quickened, 
and the process of restitution can barely keep pace with it : 
when the latter lags behind the former fatigue results. 

The analogy between contraction and rigor had attracted 
attention long before, although, excepting the shortening of 
muscle, no other feature common to the two processes was 
known. Rigor had been designated as the last contraction of 
dying muscle. The new conception reversed the comparison, 
inasmuch as it assimilated contraction to a momentaneous and 
transitory rigor; and, since then, the physical analogies be- 
tween contraction and rigor have been discovered to be more 
and more numerous. It has been found that in rigor as well 
as in contraction the volume of the muscle diminishes some 
what, and that in both processes heat is developed ; while, to 
complete the relationship, it has been lately observed that certain 
evident transitional stages occur between tne two.^ Thus stimuli 
of excessive intensity, when applied to muscle, lead to a condi- 
tion in which the state of contraction never perfectly disappears 
but leaves behind it a residue of shortening. Fatigue and the 
process of death favour this condition of persistent, rigor-like 
contraction (Schiff^s “ Idiomuscular Contraction”), and a 
similar condition is induced by many muscular poisons, a, 
veratria, delphinia, digitalin, emetin, caflein, &c. 

While pursuing the analogies between the conditions of con 
traction and rigor I came upon a view of the nature of anim ' I 
electricity which differed essentially from that which was then 
in existence.* 

Fundamental Conceptions of the New Theory 

The most important and at that time the most certainly ascer- 
tained fact was this, that a transversely divided muscular fibre 
exhibits, until it has become completely rigid, a negative poten- 
tial in the plane of the section, and that this difference of poten- 
tial diminishes or disappears during the state of function.xl 
activity. Having regard to the chemical and physical analogy 
between the proccs‘-es of activity and of rigor ; and considering 
the fact that when an artificial cross-section is made there is 
from the very first a portion of matter within the fibre which is 
passing into rigor, I explained this phenomenon on the assump 
tionthat the process of rigor, like the process of contraction, so 
modifies the protoplasm that it takes on a lower potential than 
the unchanged inactive protoplasm. 

If this be so then an artifical cross-section must preserve a 
lower potential so long as the fibre has not become rip;id 
throughout its entire extent, and on stimulation of the portion 
yet alive a diminution of the electrical difference must result. 


II.— The Electrical Currents of Organs at Rest 

The Absence of Currents in Muscles which are at Rest and 
Uninjured 

In order to sustain the new theory of animal electricity 
[which, in opposition to the “ Pre-cxistcnce Th ®®]7 n* 
Bois-Reymond I have designated the ** Alteration Theory h n 

‘ “ Arch. f. d. gei. Phyziol.," xiiL p. 371, ^76 ; xn. P- * 1 *;*^.. „ . 

■ "Untersuchunnn lur Ph3ruok^ie der Muakeln and N«mn, • u. | 
Heft Berlia: z8^.x868. 
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was in the first place necessary to determine whether absolately 
uninjured muscles are the seat of a muscular curreiit. 

Muscles cut out of the bodjr possess almost invariably imper- 
ceptible injuries of a mechanical or chemical nature. In the 
first researches of du Bois-Re3rmond the muscles were regularly 
moistened with saturated solutions of common salt^and thereby, 
to a certain extent, corroded. Hence he was led to ascribe to the 
natural terminations of muscular fibres the negative potential 
which is exhibited by artificial transverse sectio||i. This source 
of error was indeed discovered by du Bois-R^mond himself ; 
but, after he had removed it, there yet remained other electrical 
phenomena apparently dependent upon the terminations of the 
fibres, differing, however, entirely from that just mentioned and 
obeying no strict rule in respect of direction of current. For 
these phenomena the hypothesis of the parelectronomic layer 
was introduced. 

^ The more, however, all injuries are avoided in the prepara- 
tion of mascles about to be used for such observations, the 
nearer is the approach to complete absence of currents. Chief 
among the injuries in the case of the frog is that produced by 
contact with the caustic secretion of the external skin.^ The 
gastrocnemius is a muscle which may very readily be defended 
from such contact during its preparation, and it then exhibits 
nierely weak currents of indefinite direction, such as are found 
in all circuits containing moist conductors.® The muscles of the 
thigh are, without exception, so connected with one another or 
with neighbouring parts (skin, bones, &c.) that they cannot be 
prepared without sustaining mechanical injuries in the course of 
the necessary manipulation.* 

The statement that cold favours the development of a current- 
less condition, or of opposing currents, in muscle is not confirmed. 
The gastrocnemii of freshly-caught frogs do not differ electrically 
from those of frogs kept for a long time previously in an ice- 
cellar.'* It is perhaps as well to observe that muscles which 
have been actually frozen suffer injury in the subsequent process 
of thawing, and are therefore to be avoided in these researches. 

The most promising method of testing perfectly uninjured 
mascles appeared to be to examine them in the unskinned animal. 
Bu Bois-Reymond,* who was the first to hit upon this method 
of observation, encountered an unexpected difficulty in the 
cutaneous currents which almost all animals possess. If it is first 
attempted to abolish the cutaneous currents by cauterising the 
skin with salt solutions, the solution rapidly penetrates the skin 
and attacks the underlying muscles ; this is observed to occur by 
the gradual development of the same current as is induced when 
the naked muscle is moistened by caustic agents. That the 
muscles have already been attacked by the time the mus- 
cular current is developed® may be directly shown by em- 
ploying silver-nitrate as the cauterising solution, when its 
action upon the tissues subjacent to the skin is manifested by 
rendering them opalescent .7 If the skin is cauterised in places 
l^neath which there are no aponeurotic muscular surfaces, no 
muscular current can be discovered, or at the most only such 
weak and irregular currents as count for nothing in the case of a 
circuit formed of moist conductors; not even the action of 
caustics, nor abrasion renders the skin absolutely currentless.® 

Fishes possess no cutaneous current ; in their case it suffices to 
connect any two points on the surface of the skin with the 
galvanometer in order to ascertain the absence of a muscular 
current.® These animals, like the frogs used in these experiments, 
must be rendered motionless by the action of curare. 

According to the recent researches of Engclmann the heart 
offers an example in which it is easy to demonstrate the absence 
of a muscular current. To do so it is merely necessary to 
remove the pericardium, an operation which can be performed 
without inflicting any injury upon the muscular .substance. The 
heart is currentless, but every injmed spot in it possesses a 
negative electric potential in reference to the rest. The pre- 
existence theory can only explain this fact, and the previously 
mentioned fact of the want of a current in the fish, by the most 
improbable surmise made expressly to suit the cases, that no 
muscular fibre has its termination directed towards the surface. 


a Pkysiol.," iii. p. 37, 1870. 

5 j XV. p. 297 . >877. 4 / 6 id., XV p. 5 

p. ‘ Untcrsuchungen fiber thier. Elcctr.*'^ ii 

« ‘‘^“^TSuchutiMn.** Heft iu. p. 6, x868. 7 « 

p. ^ *“'• “• PP- ««. n. *6. 

SO 1 iv. p. 152, 1871. 

Engclmann, Utrccht'iche physiol. Ondcrioek.*’ (3), iii. p. 8a, 


M Electromotm Fora pn-exUtefU in Muscle 

Another method of deciding whether a current pre-exists in 
muscle appeared to be to determine whether, immediately after a 
transverse section is made, the current is present in full force, or 
I whether an interval, however short, is required for the develop- 
ment of it. Were the latter the case it would be impossible for 
the doctrine to be correct which assumes that electromotive 
molecules exist ready formed in muscle and are merely laid 
bare by the knife. The experiments, ^ which were made by 
me in the years 1875 to 1877, to decide this question, have 
settled it in opposition to the pre-existence theo^. With the 
help of a special apparatus the galvanometer circuit was closed 
at the moment when an injury was inflicted upon a previously 
uninjured muscle and then opened again after a very minute 
interval of time. The deviation observed was smaller than in a 
second trial made after the muscular current had already been 
developed, and in which the current was allowed to act on the 
galvanometer for the same period of time. The mu-scular cur- 
rent, therefore, requires time for its development ; it does not 
pre-exist. 

The Currents oj Nerves^ of Glands containing Blood, of 
Plants, 

It was to be surmised that other protoplasmic tissues than, 
muscle would exhibit the phenomenon that portions of the tissue 
which are in process of dying have a lower potential than 
the yet living parts. First in importance in this respect is 
nerve i the current of nerve was discovered by du Bois-Reymond, 
and, like that of muscle, explained by a molecular hypothesis. 
Uninjured terminations of nerves are, for many reasons, not 
available for electrical researches ; nevertheless, on the ground 
of the analogy to muscles, no one doubted the existence of a 
current in nerves, nor the applicability to them of the molecular 
scheme. With the discovery of the absence of a current in 
uninjured muscles, however, the analogy cuts the other way.® 
Henceforward there was not the .slightest ground to assume the 
existence of a current in nerve.s at rest, except that developed 
by artificial sections. We shall see that even the phenomena of 
electrotonus do not in the least justify the molecular hypothesis. 

Besides nerves, two other groups of protoplasmic apparatus 
have been examined by my.self ; and it has been found that in 
them, also, artificial sections possess a negative potential when 
compared with the rest of the organs. In the cases of both 
groups it afterwards appeared that the observations had pre- 
viously been made by others. The first case was that of the 
glandular organs of the frog,* in which Matteucci had already 
found artificial cross- sections to be negative. I made out that this 
character is only present when the vessels contain uncoagulated 
blood, to the changes in which at the exposed surface it seems the 
electromotive force is due. The second case was that of the 
negative potential of artificial cuts and of cauterised spots in 
plants,® facts first observed by H. Buff.® Both phenomena are 
of such a kind that it is absolutely inconceivable to apply a 
molecular theory to them ; yet notwithstanding the attempt has 
been seriously made. 

The Dependence of Currents upon the Contact of Normal and 
Injured Protoplasmic Tissue 

When examining the artificial cross-sections of plants I ob- 
served that the lower potential of the exposed surface quickly 
disapi^ared, but that a new section soon restored the original 
condition. I explained this behaviour by supposing that, ac- 
cording to the fundamental law, the lower potential of the 
cross^ection only persists so long as the cells which are impli- 
cated in the section possess a remnant of living protoplasm. If 
the cells are entirely dead, the current must cease. In this 
manner we can explain why, in plants with obviously long- 
fibres, artificial longitudinal sections have a higher potential than' 
artificial transverse sections;® for the cells which are split up 
lengthwise die much more rapidly than those which are cut 
across. The same transitory character of the current which I 
have discovered in artificial cross-sections through vegetable- 
tissues has lately been observed by Engclmann ^ in the case of 
the heart and of organs possessed of unstriped muscular fibreSt 
and has been similarly explained. These organs are composed 

* **Arch. f. d. gcs. Physiol.,' xv., p. 191, 1877. 

* “ Uatersuchungen/' Heft iii., p. as, 1868. 3 Ibid», p. 88. 

4 **Arch. f. d. ges. Physiol.," iv. p. 155, 187X. 

5 Buff, " Ann. d. Chemie," Ixxxix. p. /fi, 1854. 

6 "Arch. f. d. ges. Physiol.," iv. pp. X59, 163, X87X. 

7 Engclmann, "Arch. f. d. ges. Physiol.," xv. p. n6, 1877. 
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of independent cellular elements placed one behind the other in 
row 5 | and the current of one section can therefore only last until 
the injured cells have died from end to end. ^ In the last place 
the same phenomenon was discovered, in the case of nerves, by 
Engdmann. Here the nodes of Kanvier constitute cellular 
boundaries which effectually confine the process of death ^ to the 
intemode immediately injured during section, although they 
offer no greater barrier to the transmission of the excitatory con- 
dition than do the cell-boundaries in the heart, intestines, or 
uterus, ® 

Disappearance of Demarcation Currents {Demarcaiions-strome) 
under the Influence of the Natural Reparative Processes of the 
Body 

It was reserved for Engelmann to discover yet another fact 
opposed to the doctrine of the pre existence of electrical forces 
in muscle.* If in a living frog a muscle be divided subcu- 
taneously the negative potential of the artificial section dimi- 
nishes continually, and ultimately disappears, under the influence 
of the blood circulating in the part and of the nerves supplying 
it. As, therefore, nature tends to render artificial sections 
currcntless, it is clear that in the natural condition no muscle 
can be the seat of currents, but every muscular current observed 
during rest must spring from injuries. 

Inasmuch as all currents exhibited by muscles and nerves 
in a condition of inactivity (except those caused by inequalities 
of temperature or by the passage of extraneous currents) depend 
upon the contact of dying and living matter, and since the electro- 
motive force has its origin in the surfaces which form the 
boundary between the two, I have called these currents of rest 
demarcation currents” (Demircations-strome). 

Influence of Temperature 

If the muscular substance within the same fibre exhibits differ- 
ences of temperature the warmer spots possess*' a higher potential 
than the colder, so long as the temperature does not attain the 
limits of heat-rigor, and the consequent negative potential ensue. 
In exactly the same degree as living substance acquires through 
heat a higher potential than other living substance, is its potential 
exalted as regards dying substance. Hence, it is not merely that 
the demarcation-current becomes more powerful by heating the 
whole niu'^cle, as was in ]nirt revealed to du Bois-Reymond, and 
recently established by Steiner in regard to nerves, but the force 
of the demarcation -current is dependent only on the tempe- 
rature of the li\ing ^uh-tance at the point of application of 
one galvanometer- electrode, and not on the temperature of the 
substance lying between the poles. In a woid, j^oitions of 
muscular substance in different conditions form together a voltaic 
series.® 

The Currents if Entire Musdes 

As has been already remarked, wholly uninjured muscular 
fibres pos'-css no current. All currents of muscles at rest arc, 
therefore, variations in temperature excepted, the results of 
injuries. The properties of the current are most .simple m the 
case of a muscle with parallel fibrc'^, and cut transversely at right 



Fig. 


angles. In this case all the boundary surfaces between dying and 
living tissue arc parallel to the .section, and every point in the 
transverse surface has a low cr potential than any point in the 

* I made an exactly similar observation in the spring of 1877 on the 
tissues of young Medusa: wUilIi were sent to me through the kindness of 
Prof. Hen.sen, of Kid. 

• Engelmann, “Arch. f. tl. ges Physiol, xiii., p 47.^, 1876. 

3 Gaa und Tschiriew (“ Vcrh.uidl. d. physiol. Gcs. zu Berlin,” 1877, Nr. 
21) deduce the disappearance of the current in nerves from the f.ict that, 
after the death of the divided mternodcs the seat of elct tromotiye force, viz., 
the ends, of the internodes of the next row are n > longer in one trans- 
verse plane, whence the resulting current is much diminished by partial 
equalisations. The value of this observation is, obvious when it is remem- 
bered that the length of the internodes of Ranvicr is, generally speaking, only 
» — i^mm 

4 Engelmann, “ Arch. f. d. ges. Physiol.,” xv., p. 328, 1877. 

5 *' Arch. f. d. gcs. Physiol iv. p. 163, 1871, ^ /out,, p. 178. 


longitudinal surface.^ As, however, the muscle possesses 
between its fibres and on its surface indifferent conducting 
tissues through which the demarcation-currents can in great part 
become equalised — such tissues as sarcolemma, perimysium, 
the dead tissue of the cross-section— -two important results 
follow. In th^ first place the force of the currents obtained by 
applying the galvanometer poles to two spots of different poten- 
tial represents ' but a fraction of the electromotive force of a 
single fibre. Ii^he second place the positive potential of the 
longitudinal surface and the negative potential of the transverse 
surface are so distributed as to be most marked at the centre of 
the respective surfaces. Hence arise the so-called “weak 
currents” when the galvanometer poles are applied to un- 
symmetrical points on the transverse or longitudinal surface.® 
But the weak currents of longitudinal surfaces may, especially in 
nerves, be in part due to an clectrotonic extension of the demar- 
cation-current which will be the subject of discussion later on. 

In oblique .sections there occurs a peculiar arrangement of 
the level-line.s ** iNiveau-linien), inasmuch as there intervenes an 
electromotive force which is directed from the acute to Uie 
obtuse edge of the slanting section : such currents arc called 
“currents of inclination.” Du Bois-Reymond explains this 
force by the step-like arrangement which the terminal molecules 
form in the slanting section ; but it is clear that the ^ame mode 
of explanation is just as well adapted to the step-like arrange 
ment of the boundary-surfaces betw^een dying and living tissue 
in the successive ‘-ets of fibres (Fig. 3 ). 



Fig. 3. 


The molecular theory, therefore, is not needed to explain the 
currents of inclination of a bundle of fibres ; it would only be 
indispensable in the case of a current of inclination of a single 
obliquely-cut fibre, did .such a fibre possess one; but this is 
precisely what no one has demonstrated or can demonstrate. The 
circumstance that many muscular fibres present .slanting facettes 
at their terminations in tendons * offers no opportunity to support 
the molecular theory ; for .such tendons possess no current of 
inclination in the uninjured condition, while, in the injured con- 
dition, the tissue of each fibre iii\ariably dies down to a. surface at 
right angles to the long axis of the fibre, and thus the condition -i 
for ihe current of inclination arise (Fig. 3)-, . 

In all cases of partial injuries to muscle it is only the injured 
fibres which are the -.eat of electromotive action ; the lemaindcr 
merely form indifferent conductors which give facilities for 
local equilibrations. The weak currents of such muscles bavi,. 
therefore, no regular rdalioii to tlie surface of the muscle, as all 
depends upon the situation of the injuries : hence the irregular 
currents of so called parclectronomic muscles. 

When injuries, of whatever kind, affect the w hole surface of a 
muscle, the probability is that a current will be detected in the 
muscle flow ing from one end of it towards the longitudinal sur- 
face ; and, in fact, when tested, this is found to be almost 
always the case. If a slight injury has Ixeen inflicted upon the 
lateral .surface of a muscle the death-changes in fibre.s which 
have been opened longitudinally wdll speedily be checked at the 
boundary of the next fibre, while the death-changes which hate 
been started at the ends or cross-.sections will creep along the 
whole length of the fibres and occasion a lasting current. This 
has been previously alludetl to, when the transitional nature 
of the demarcation-current in the heart, intestines, &c., was 
explained. 

Local injuries to the external surface of a muscle give rise to 
local currents ; but thc-e current'^, when a conductor is stretched 
from the longitudinal to the transverse surface, produce hardly 
any effect ; whilst the demarcation-currents at the dying end of the 
muscle are under very favourable conditions for conduction, and 


* The best method of applying the electrode to an artificial transverse 
section of muscle ; so as to avoid any abduction of current from the living 
portion, is to produce a ht-.'it -rigor of the end of the muscle, and to apply the 
electrode to the rigid part (“thermal cross-section ), cf. Arch, f d. gat. 
Physiol.,” iv p. 167, 1871. 

“ Du Bois-Reymond, “ Untcrsuchungen, 1. 1848. . , „ ^ 

3 Du Bois-Reymond, “Arch. f. Anat u. Physiol, 1863, p. 

* Monatsber. d. Berliner Acad.,” 1866, p. 387, , „ „ 

4 Du Bois-Reymond, “ Monatsher. d. Berliner Acad-, i 87 *» P- 
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ic forces of the local currents are, on account of the usual 
blique application of the muscular fibres to their tendons, 
enerally summed into currents of inclination. 

III.—Electrotonus 

Considerations opposed to the Molecular Theory of Jdleetronus 

The explanation adduced in the Introductory Remaifks, in order 
0 elucidate the clectrotonic condition of nerves hfc many theo- 
•etical difficulties which cannot be here entered upon. The theory 
ippears, however, to be amenable to an experimental proof. If, 
lamely, the molecules of the portion of a nerve traversed by a 
nirrent arrange themselves in the direction of the current, the elec- 
tromotive force of the current should receive a very appreciable 
increase ; or, in other words, the current should become very 
much greater nhen it passes through a piece of living nerve 
than when it traverses a dead piece of similar dimensions. On 
trying this experiment, however, I find no such difierence ; or 
the difierences found are far from agreeing with the molecular 
theory.^ 

Electrotouic P/icnomcfta ohsen>ed i?i Couductors ivith Polarisable 
Cores 


This polarisational extension of the current only continues where 
both core and sheath are uninterrupted. 

The abducted currents are at the same time, on mathematical 
grounds, a measure of the degree of polarisation at the points 
touched ; and thus afford a means of tracing the extent of 
l^olarisation along the core. The curve representing the polarisa- 
tional values at various points of the core — in general an ex- 
ponential curve — has at the positive pole a ix)sitive maximum 
and a negative at the negative pole. In the region traversed by 



^ An experiment of Mattcucci’s - gave the clue to an explana- 
tion of electrotouic phcjiomcna. He found that a metallic wire 
which is surrounded by a moist envelope exhibits currents pos- 
sessing the characters of the electrotonic currents of nerves, 
whenever a galvanic current is jiassed, at any point, through 
the moist cnvcloi)c. Matteucci discovered, in addition, that the 
currents cca'^e when the w ire is of amalgamated zinc and the 
envelope i«, moistened by a saturated solution of zinc suljdiate. 
Hence it follows that the phenomenon depends upon a polarisa- 
tion between the core and the fluid. 

I examined the phenomenon more cIo‘:ely,^ passing metallic 
wires through a glass tube filled with fluid and posses.'-ing lateral 
processes for tlie conduction of currents, and my experiments 
confirm the fact that electrotouic currents only occur when a 
polarisable core is pre‘ cut. Further, it was seen that the cur- 
rents only extended so far as both core and envelope po'-scssed 
unbroken continuity, whereas continuous contact of the two w'as 
not ncce sary. Lastly, 1 dclcrmined the laws regulating the 
time of developnicnt of these currents, their duration, their ces- 
sation on opening, their dependence upon the distance, and the 
length of the portion of core traversed by the iiolarising current, 
their combination mid siiperposilioii, (K.C. All the phenomena 
may begroujicd without difficulty under a simple theory. 

As the ciiiTciil a E b (Fig. 4) applied to the envelope endeavours 
fo reach the core K k, it splits up, if no polarisation be present, 


E 



in such a manner that only the conducting threads in the imme- 
diate neighbourliood of the electrodes arc able to catch an appre- 
ciable branch of the current. If on the other hand polari'-ation 
occurs at the •surface of the core, this surface opposes a consider- 
able and evenly distributed resistance ; and, as in rehation to it, 
the resistance offered by the length of the conducting w ires is 
small, the current, under the influence of polarisation, extends 
much further along the conductor than when no polarisation 
takes place. If a galvanometer circuit is arranged as showm in 
the diagram (at t;, g', or g") it receives an offset from the main 
current as if there existed in the region examined an electro- 
motive force of like direction with that of the polarising current. 


Ixv. pp. 151,194,884, 
V. p. 264, 1871; vl. p. 313, 187a; vii. p. 302, 


the current the curve cuts the axis at the so-called indifferent 
])oint” (Fig. 5, i) ; and in the extra-polar regions it approaches 
the axes on both sides asym]>lotically. The curve is represented 
in Fig. 5, where, as a matter of .'■ubsequent convenience, the 
ordinates of podtive polarisation are taken below the axis instead 
of above. 

Internal Transverse Polaf isafion of Muscles and Nerves 
In the year 1871 I discovered that the rc'^istancc offered by 
muscles and nerves to the passage of a current across their fibres 
was from five to nine times greater than the resistance offered by 
a current passing in direction of the fibres.^ In the case of 
muscle this difference disappears almost entirely when rigor sets 
in ; W'hilst in dead nerves it certainly ]>ersist<, though reduced to 
one half. Further investigation of these facts disclosed their 
dei)endencc uj)on a jpecific internal polarisability, which, in the 
case of muscle, is entirely associated with the living condition, 
and, in the ca'^e of nerve, in great ]>art so a'-sociated. This fitness 
for polarisation by transversely-directed currents can only be 
due to a stratification of heterogeneous conductors across the 
tisSsuc, whicli is w'anling in its longitudinal axis. And since it 
is common to nniselc> and nerve'-, the slratificatitui on which it 
dcj)ends must be sought in the tyjacal structure which is common 
to the two organ-, vi/., the tubular nature of the fibres. We 
may assume, theiefoie, that polarisation takes place between 
the peculiar, active, ubstance of muscle- and nerve- fibres and 
the iudifferenl lis-iie cnshcalhing it. 


E.xpJanntion of the Elcctroiomis of Ntrves 

A*;, accordingly, there exist in nerve-fibres all the essential 
conditions of the clectrotonic extension of currents in conductors 
wdth polarisable nuclei, it may be as-umed fbat the eleefrotonus 
of nerves is fiiiJy explained.^ It is true that the corc-"u])stance 
of nerves is no belter a conductor of cleclrieily than the sbealh- 
substance, while in the shcatlicd wire of Matlcucci’s experiment 
the core w'as of metal. Hut theory teaches that the electrotouic 
extension (>ccurs even w'lieii the conducting j>owers of sheath 
and core arc equal, if only polaiisation tabes place betvicen the 
two. 

This explanation of electrotoiius, as I have shown in detail, 
completely covers all the ]>lionomena. F.specially docs it 
account for the f.acts that the clectrotonic slate requires no appre- 
ciable time for its establishing;® and that it cannot extend past 
a ligatured spot. Whenever a nerve is ernshed, the continuity 
of the core is broken, since, at the crushed spot, the core is 
killed and converted into indifferent tis-ue. 

As muscle -fibres aho pos e-s polarisable cores, they must be 
endowed with clectrotonic properties ; ncverthele-s, neither 
du liois-Reymond nor I at fir^t succeeded in dcmonstr.ating 
them by galvanomctric means ; though, truly, just as little 
could their ab'cnce be distinctly affirmed. Rut theoretical con- 
siderations disclosed the rea'^ons why muscle was less favourable 
to elcctrobmic phenomena than nerve ; * and lately I have sue- 


* “Arch. f. d. gcs. Ph>siol./’ v., p. 223, iSji. 

* //'/</., vi. p. 1872. ^ 

3 “ Helniholti, “Monatsber. d. Berliner Acad., ' 

in.^nn, “ Arch. f. d. ges. Physiol.." viii. p. 272, 1874. 
^ “Arch. f. d. ges. Physiol.," vi. p. 350, 1872. 
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ceeded, by employing better contrivances, in demonstrating with 
the galvanometer the elcctrotonus of muscle. 

An important addition to our knowledge of the electrotonus 
of nerves will be discussed at length in the sequel. 

IV. The Elixtrical Currents of Organs in Activity.— 
A. Muscles 

The Fall in Potmiial accompanying the Excitatory Wave 

After Helmholtz had proved in the case of nerves, and Aeby 
in the case of muscles, that excitation is transmitted along the 
fibres with a measurable velocity, J. Bernstein undertook to 
investigate the electrical processes associated with the transmis- 
sion.i To do so, he employed an instrument of his own 
devising, by means of which he could discover the electrical 
conditions of a muscle at any period after .stimulation. He 
found in muscle on direct stimulation that a zone or section of 
negative potential arose which travelled down the fibre from the 
stimulated point with the same velocity as the wave of contraction. 
This phenomenon was readily explained by the theory of du 
Bois-Reymond, according to which the molecules of excited 
tissue suffer a diminution of activity, whence all excited spots 
must be electrically negative in relation to the inactive parts of 
the organ. Accordingly the phenomenon was designated 
*‘undulatory propagation of the negative variation.” 

On the assumption already made that excited tissue has, 
like dying tissue, a lower potential than the unchanged tissue, 
the fact is also at once explained, and I have named the cur- 
rents called into being by the contact of excited with resting 
tissue, “functional currents” (Actions strbme).* 

The Phasic ami the Tetanic Functional Current 

When a single excitatory wave runs over a muscular fibre 
which is connected at two points with the poles of a galvano- 
meter, that point is of lower potential than the other beneath 
which the excitatory wave is ])assing at the time ; or, if a wave 
happens to be passing both points at once, that point has the 
lower potential where the wave has the greater intensity or the 
stronger phase. Hence arises what maybe called a “phasic 
functional current,” the initial phase of which is a current pro- 
ceeding from the stimulated spot, and the final phase a current 
in the opposite direction. The two phases arc equal when the 
excitatory wave suffers no diminution in its course. 

If a muscular fibre is tetanised, whether excitation travel in 
an undulatory form down the fibre or seize it as a whole, every 
galvanometer-pole applied to the muscle will be of higher or 
lower potential, according to the excitatory value of the points 
of application. 

The Tetanic Functional Currents of Injured and Uninjured 
Muscles, 

The first observations of du Bois-Rcymond related to the 
tetanic functional current of muscles with artificial cross-sections. 
In such muscles the tetanic functional current is opposed to the 
demarcation-current, and manifests its influence in a “negative 
variation or deflection ” of the latter. Since I regard the func- 
tional current as due to living muscle approximating in a certain 
degree to the condition of dying muscle, I have denominated 
such functional currents as diminish a demarcation-current “level- 
ling,” or “equalising,” currents (ausgleichcnde). 

Subsequently du Bois-Reymond discovered that uninjured 
muscles also exhibit a tetanic functional current proceeding from 
the stimulated point towards the end of the muscle. In order 
to reconcile this with his theory it became nccc.ssary to ossume 
that the parelectronomic layer at the extremity of the fibre took 
part either not at all, or but slightly, in excitation. Finally the 
latter alternative was adopted, and it proved to be nearer the 
truth ; for it was discovered that the functional current of unin- 
jured muscles is less powerful than that of muscles cut across.’ 
In a word, in order to explain the functional current of unin- 
jured muscle, it was found necessary to assume that the ex- 
tremities of a mu^ cular fibre are less concerned in excitation 
than the middle. 

While du Bois-Reymond was thus confining the limited par- 
ticipation in excitation to the extremities of the fibre, or, in 
other words, was locating the origin of the functional current in 

* J Bernstein, ** Monatsber. d. Berliner Acad.*' 1867, p. 73; **Arch. f. d. 
CCS. Physiol.** i. p. 173, 1868 ; “ Untersuchungen ii. den Erregungsvorgang, 
«c.,” Heidelberg, 1871. 

* “Untersuchugen,’* Heft iii. p. 61, x86B; ** Arch. f. d. gcs. Physiol.** xvi. 
p. 193, 1877. 

^ i>u Bc^-Reymond, “ Arch. f. Anat u. Physiol.,** 1873, p. 548, 


the end of the fibre, it occurred to me that the excitatory wave 
in its course over a muscular fibre might diminish in intensity ; ^ 
whence it would follow, according to what was said in the fore- 
going section, that in tetanus an electrode placed near the 
stimula!ed point would have a lower potential or be electrically 
negative, an electrode more remote. The direction of the 
diminutionsd or dccremcntal current so obtained would agree 
both with oD^rved facts and du Bois-Reymond’s theory ; but 
its force, insf^d of residing in the end of the fibre, is equally 
distributed over the whole course of the excitatory wave. 

The Diminution in Intensity of the Exeitafory Wave in Excised 
Muscles 

Shortly after I had expressed my belief that the excitatory 
wave w'ould be found to diminish in intensity in its passage 
down the muscle, Bernstein actually observed that it was so.* 
But du Bois-Reymond surmised that the phenomenon might be 
the result of the abnormal conditions of the experiment, and 
ought, in fact, to be attributed to the moribund state of the 
excised muscle ; and in support of his surmise he stated that 
perfectly fresh muscle, on direct stimulation, exhibits no decre- 
mcntal functional current between any two points of its sub- 
stance.® He persisted, therefore, in assigning the origin of the 
functional current to the parelectronomic layer. Moreover, he 
expressed a doubt whether, on stimulating a muscle through its 
nerve, excitation is propagated along the muscle in the form of 
undulations. 

Meanwhile, in my own experiments I invariably detected the 
decrement of excitatory wave in excised muscles, a decrement, 
it need hardly be observed, which increased with the degree of 
exhaustion of the muscle.* Further, I hit upon the following 
proof that the force of the functional currents is evenly dis- 
tributed over the whole fibre. If, while a muscle is being 
tetanised at one end, the points of application of the galvano- 
meter electrodes be shifted in relation to one another and to the 
seal of stimulation, a functional current will invariably be dis- 
covered proceeding away from the stimulus ; and the force 
the current will he found to depend solely upon the interval 
between the galvanometer poles, irre,spective of their position in 
relation to the end of the muscle.® The .same observations may 
be made on a muscle which is tetanised through its nerve.® A 
functional airrent may always be abducted from the muscle, the 
force of which is exclusively determined by the respective dis 
tances of the abducting electrodes from the “nervous equator ”” 
of the muscle. 

'i he above experiments prove that excitation, even on nervou 
stimulation, proceeds in the form of a wave ; that in excised 
muscles it always suffers a decrement ; that the tetanic functiona' 
current is dccremcntal in its nature ; and that its origin is noi 
restricted to the ends of the muscular fibres, but is distributed 
over the whole course of the excitatory wave. 

The Fhasic Functional Current developed on Stimulation 
through Ntrve 

The first examination of the phasic functional current of a 
muscle which is excited through its nerve was made by S. Mayer, 
under the supervision of Prof. Bernstein ; ® in their researchc; 
the gastrocncmii of frogs were used. They made out that .stimu- 
lation was followed by the development of two currents in suc- 
ces.sion, of which the first to appear was a descending current 
and the second an a'^cending current. If the gastrocnemius had 
been previously injured at its lower end, the second, or ascend 
ing, current was less pronounced. 

'fhese results were subsequently established by some experi- 
ments of du Bois-Reymond,^ as well as by others which I made 
with a special non-repeating apparatus adapted to single stimuli.^^ 
Du Bois-Reymond explained the phasic current as due to the 
asynchronism of the two forces concurring to produce the 

* “ Untersuchungen,'* Heft lil., p. 60, 1868. 

- Bernstein, ** Untersuchungen, &c.,*' p. 64, 1871. 

3 Du Bois-Reymond, “Arch. f. Anat. u. Physiol.,*’ p. 369, 1876. 

4 “Arch. f. d. ges. Physiol.,” xvi. p. 194, 1877. 

5 p. 217. 6 Ihid.y p. 229. 

^ Each constituent fibre of a muscle receives the mutorial end-organ 0# a 
nerve-fibre. The motorlal end organs of all the fibres are not absolutely in 
the same plane; and by the term “nervous equator** I have designated 
their /(Tv^Hn a given muscle. The “nervous equator** is that 
torial section of a muscle in relation to which the distances ot* the var«giis 
motorial plates, when algebraically summed, amount to nothing* 

“Arch. f. d. ges. Physiol.,” xvi. mi. 234, ^14, 1878. 

® S. Mayer, “Arch. f. Anat u. Physiol.,** 1868, p. 655. 
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notional current. These forces were assumed to be locatctl in 
e two extremities of the muscular fibres and to be directed 
,ch to the correspondent end of the fibre, on which account they 
ould of necessity overlap. The descending functional current 
donging to the lower end was supposed to arise more quickly 
id to disappear earlier than the ascending current of the ui)per 
id ; and hence the appearance of phases. Inasmuch as injury 
) one of the ends of a muscle (or in other word|, removal of 
le parelectronomic layer), according to Du Hiis-Reymond, 
itensifies the functional current proper to that end, it is clear 
lat, when the inferior extremity is injured, the lower (descend- 
ig) functional current obscures the upper.^ 

My own explanation ^ is essentially different from du Bois- 
Leymond’s. According to my views the muscle must exhibit a de- 
cending current when the excitatory wave is at the upper end of 
be muscle, and an ascending current when at the lower end. 
fence it is not the first, but the second phase, which is proper 
0 the lower end of the muscle. The former, as I have shown, 
certains to the moment when the excitatory wave is in the 
neighbourhood of the upper electrode — ^a condition most advan- 
ageously secured, owing to the peculiar structure of the gastro- 
inemius, by placing the electrode so as to abduct a current from 
he mid point of the fibres rather than from their upper end. 

According to this theory it is clear that the descending phase 
nust precede the ascending : for every excitatory wave is started 
it the middle point of the muscular fibre where the nerve enters, 
md only reaches the ends of the fibres at a later period. If, 
however, the lower end of the fibre have suffered injury, the ex- 
citatory wave running towards the injured part will be powerlesi 
to cause a current, owing to the constant ne^tive potential of 
the injured end, and hence the second, ascending phase comes to 
nothing. 

The fitness of this explanation was placed beyond doubt by 
experiments on the phasic functional current of regularly -con- 
structed muscles.* In such muscles'there invariably appeared 
in each half first an atterminal and then an abterminal phase 



Fig. 6. 


(Fig. 6). The atterminal phases in both halves (i in Fig. 6) 
coincide in time, arising, as they both do, in the mid-point of 
the fibre at the starting of the excitatory wave ; in other words, 
the middle point of the fibre becomes negative in comparison 
with either end. 

In like manner the abterminal phases of both halves coincide 
(2 in Fig. 6), being produced by the arrival of the excitatory 
waves at the extremities of the fibre : in other words, either end 
of the fibre becomes negative in comparison with the mid-point. 

In this manner the wave-like propagation of the excitatory 
condition in muscle was established for the case of muscle 
stimulated through nerves, and, at the same time, another proof 
was afforded that the force of the functional current does not 
exclusively reside in the ends of the fibres. 

Furthermore, it was directly shown in these experiments that 
the excitatory-wave in excised muscles, while traversing the 
fibres, experience*; iliminuLion; for the second, abterminal 
phase was invariah y much weaker than the atterminal, as is 
indicated in Fig. 6 by the length of the arrows and the height 
of the representative curve, and it invariably further diminished 
in the course of an experiment. 

The Functional Current in wholly Uninjured Muscle in Man 

In the case of man the currents of normal resting muscle 
were secured from investigation by the obstacle of the skin. 
But Du Bois-Reymond found, during the violent voluntary con- 
traction of the muscles of an arm or a leg, that ^e limb ex* 

* Du Bois-Keymond, loc, cit . , zSTj-Td. 

* ** Arch. f. d. ges. PhysloL,*' xvi. p. 236. 3 p. 3^ 


hibited an ascending current. Hiis he took to be the algebra- 
ical sum of the tetanic functional currents of all the muscles 
exerted, although such an explanation only became very probable 
by the exclusion of certain other experiments design^ to eluci- 
date the matter.^ But the current could never be demonstrated 
under the most favourable conditions of abduction, viz., by the 
application of the galvanometer wires to individual groups of 
muscles.* 

The question whether the diminution of the excitatory wave 
only occurs in excised muscles as a result of death changes, 
could, of course, only be settled by experiments on living 
human beings. And since the manifold disturbances inseparable 
from the method of experiment rendered the tetanic functional 
current almost useless for this investigation, I undertook to 
examine the phasic current in the muscles of the fore-arm.* I 
found that the same relationship held for the muscles of man a: 
had before been shown to exist in the case of the frog. The 
first phase is an atterminal current in which the region of the 
nervous equator — about lo cm. below the elbow — becomes nega- 
tive in comparison with the two ends ; the second phase is 
abterminal, />., the ends of the muscles become negative in 
comparison with the equator (Fig. 7), But in the perfectly 



nonnal muscles of man the second phase was not weaker than 
the first — relation which was constant in the excised muscles of 
the frog. And hence we may conclude that in absolutely normal 
muscles the excitatory wave does not diminish in intensity. 
These experiments, which constitute the first regular examination 
of muscular action in living man, further taught approximately 
the rate of propagation of the excitatory wave in human muscles, 
viz., from 10 to 13 metres 1 er second. 

The Absence of the Functional Current when none of the above 
Conditions of Electrical Inequality exist in Muscle 

If an uninjured, currentless muscle be thrown into the active 
condition by a stimulus affecting its whole mass at once, it never 
exhibits any functional current,* whether the stimulus be single 
or tetanic. The explanation of this is obvious. In such a 
totally excited muscle the whole substance passes at the same 
moment into the same degree of excitation; and, hence, is 
nowhere the opportunity given for the contact of excited with 
non-excited or imperfectly excited tissue. 

If, on the other hand, the muscle possesses an artificial trans- 
verse section with the associated boundary current, then indeed 
a levelling or equalising functional current arises on total exci- 
tation and diminishes the current of injury.* 

When muscles are tetinised through their nerves, functional 
currents only appear where the excitatory wave has not the same 
intensi^ throughout the tetanised mass. Hence in man, whose 
muscles when under absolutely normal conditions exhibit no 
diminution or decrement of wave, it is impossible to demonstrate 
a tetanic functional current. I have, indeed, when using very 
powerful and fatiguing stimulation, now and then succe^ed in 
getting indications of such a decremental functional current, but 
from some cause or other, we cannot depend upon this experi- 
ment to lead to a constant result, perhaps for the reason that die 
conductivity of human muscles is but slightly hampered by fatigue, 
or possibly because the collateral effects of stimulation mar the 
experiment.* I may be allowed to remark here that certain 
experiments now in course of publication show very clearly that 
stimulation of human muscles causes a secretory cutaneous 
current directed from without inwards. This current is the true 

* Du Bois-Reymond, Untenuchungen,'* it., Abth. a, p. 267. 

• “ Arch. f. d. ges. Physiol.," xvi., p. 257, 1877. 

3 Ibid,,, xvi., p. 4x0, 1878. 

4 “Arch. f. d. ges. Physiol.," xvi., p. 203, 1877. . . ^ 

5 Ibid., XV., p. 338; xvi., p. 203, et uq,, 1877. 

6 Ibid., xvi., p. 4x6, 1878. 
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cause of the negative potential exhibited by the voluntarily con* 
traded muscles of one limb when compared with the opposite 
but uncxerted limb, and is therefore the current which du Bois- 
Reymond took for the muscular functional current of man.^ 

B.— Nerves 

The Fttnciional Current of Nerves remote from all Transverse 
Sections 

In the nerves of the frog, according to Helmholtz, excitatory 
u'aves are propagated at the rate of twenty-eight metres per second. 
Hence, if the two ends of a galvanometer circuit were laid upon two 
points of a nerve a functional current should be manifest on stimu- 
lation of the nerve, and should consist of two phases according as 
the excitatory wave was passing one or the other of the electrodes. 
Nevertheless the functional current of nerves, owing doubtless 
to its exceedingly fleeting character, has hitherto escaped detec- 
tion.® Since the exeitatory wave of nerves does not diminish in its 
course, it is to be expected that the two phases of the nervous 
functional current will be equal ; and hence also it is that in 
tetanic stimulation, where we have to do with the algebraical 
sum of these two equal and opposite phases, we obtain no func- 
tional current whatever in uninjured nerves. 

The Functional Current of Nerves at a Transvet'se Section 

The functional current of nerves bounded by an artificial trans- 
verse section was discovered by du Bois-Reymond ; it is an equal- 
ising current, and consists, therefore, in a diminution of the constant 
demarcation current. Du Bois-Reymond only found this current in 
nerves tetanically stimulated, but Bernstein, by means of his appa- 
ratus already referred to, succeeded in demonstrating its presence 
in the case of single excitatory waves. ^ If the poles of the galva- 
nometer circuit are applied, one to the artificial cross- section, 
and the other to a piint in the longitudinal surface, the diminu- 
tion of the demarcation current occurs in the instant that the 
excitatory wave passes the latter, or longitudinal pole. By 
altering the position of this pole, the progress and the course in 
time of the excitatory wave may be examined. The rate of 
progression so deduced was found to agree with that determined 
in other experiments by varying the distance between the point 
of the nerve at which a stimulus uas applied and the fixed 
point at which the result of stimulation was manifested, 
viz., the dependent muscle, or tlie pole applied to an artificial 
cross section. And this similarity of result established the 
identity of the process occurring during excitation, and the wave 
of negative deflection.^ The way in which the wave comports 
itself on approaching the artificial cross-section m ill be explained 
below. 

The Functional Current oj Polarised Nen/es : the Polarisational 
Increment of Excitation 

In 1866 Bernstein found ® that the eleclrotonic currents of 
nerve, on stimulation of the nerve, suffer diminution like the 
demarcation-currents. As a disciple of the molecular theory he 
explained this phenomenon in the following way : Since the 
electrotonic currents depend upon an altered arrangement of the 
molecules, and since the force of each molecule diminishes on 
stimulation of the nerve, therefore the electrotonic currents 
must al ST be lessened during excitation. And so the new phe- 
nomenon seemed to be completely covered by the molecular 
theory. In my view, however, the electrotonic currents arc 
merely olTsets diverted from the main polarising current owing 
to the internal polarisation of the nerve itself. Since these 
offsets could not be supposed to be modified during cxc!!ation, I 
concluded that every apparent diminution depended upon a 
functional current which arises owing to the polarised condition 
of the nerve, and which is opposite to the polarising current in 
direction. I assumed, as the cause of this functional oirrcnt, 
that the excitatory wave failed of maintaining its magnitude 
while passing through the polarised portions of nerve ; it in- 
creased as it reached more positively or less negatively polarised 
areas, and diminished under the opposite conditions. This is 
called the doctrine of the “polarisational increment of excita- 

* These experiments have been recently published ; tf. Hermann and 
Zuchsinger, Arch. f. d. ges. Physiol. xvii. p. 310, 1878. 

® I have succeeded in detecting the%e curreqits by extending the rate of 
propagation in the nerve by cold ; and by using a bundle of fiuir or six nerves 
together. Cf. “ Arch. f. d. ges. Physiol xviii., p. 574, 1878. 

* J. Bernstein, /<v. «V. 

* The new experiments referred to in the last note confirm this indirect 
conclusion in a more direct manner. 

5 J. Bernstein, “Arch. f. Anat. u. Physiol.** p. 596, x866. 


tion,”^ and it is clearly competent to explain Bernstein's 
observations. 

If this assumption be reasonable, the excitatory condition 
travelling along the nerve should be most intense at the anode 
of the polarising current, and least intense at the cathode ; and 
hence there should be present in the intrapolar region a 
powerful functional current of like-directioii witn the polarising 
current and ainforcing it. Such an intrapolar current I did, in 
fact, discovql to be constantly present ; * though afterwards it 
appeared that a .similar observation had previously been made by 
Griinhagen, by whom, however, the current was otherwise ex- 
plained as the effect of a diminished resistance in the nerve 
during excitation, leading to an increase in the polarising 
current.^ Before I had any knowledge of this early observation 
of Grunhagen, the probability of the explanation which he 
assigned to it had been tested by me, and numerous indications 
had been found that the intrapolar increase of current was 
indeed an electromotive phenomenon and not due to a diminished 
resistance.** But later I was enabled to settle the question in 
the most direct manner, by the discoveiy that the transverse 
resistance of nerves is not diminished during excitation—excita* 
tion having in general no manner of influence upon the resistance 
offered by the nerve.® 

Further Physiological Support of the Doctrine of Polarisational 
Increment 

In order to grasp the doctrine of polarisational increment, let 
us regard the axis n in Fig. 5 as representing a nerve, the 
conditions of polarisation of which are indicated try the vertical 
ordinates, positive polarisation being exceptionally represented 
by descending lines, and negative by ascending lines. With these 
ordinates we can trace out the polarisation curve, «KfA^' 
(already .spoken of in describing Fig. 5, which see), the lowest 
point of which corresponds to the anode, and the highest to 
the cathode, i.et us now suppose a ball, e^ devoid of fric- 
tion, and travelling through space nith a certain horizontal 
initial velocity, to be set rolling along this curve. The xis 
vii'ii of the ball will then repre^cnt the magnitude of excita- 
tion. It is at once evident that the initial velocity is increased 
ill the part of the cui-ve below the line nn\ i,e,, in the 
anclectrolonic region, but is diminished in the upper portions 
of the curve, in the catelectrotonic region. If the initial 
velocity is too small, the ball will j:\oi be able to reach the 
.summit of the catelectrotonic portion of the curve, or, in other 
words, the excitation becomes dissipated in the corresponding 
region of nerve, and never succeeds in parsing the cathode. 
Moreover, if the ball, with a certain initial velocity, were to be 
set going at some point of the inferior (anelectrotonic) portion 
of the curve, it would reach the outlying parts beyond the 
polarised region with a diminished velocity; while, if it were 
set going ii])on a part of the curve (catelectrotonic) superior to 
the line n n\ it would reach the outlying parts ith an increased 
velocity. 

All these deductions from the doctrine under discussion have 
been verified, in part by already eslabli.shed facts and in part 
by recent ob<^ervations. Ilic experiments by F.ckhard and 
riliiger have .shown that a certain stimulus a])j)lied to a nerve 
produces a greater effect in the catelectrotonic region than in 
the anelectrotonic. And it is clear that these phenomena are as 
intelligible under my theory as under the assumption u.sual^ 
made to explain them, viz., that the irritability of the nerve itsdfr 
is diminished during anelectrotonus and increased during cate- 
Icctrotonus.^ 

Moreover, certain facts are known which seem to imply 
that, with a sufficient degree of polarisation, or with a su0i* 
cicntly slight stimulus, the excitatory wave becomes blocked 
at the cathode.^ If to this we add that excitation doea 
not indefinitely increase with the stimulus, but .soon reaches • 
maximum, we may further conclude that, under certain condi- 
tions, a diminution of excitation must take place even during tke 
passage of the wave through the anodic area.® 

In the last place it is to be noticed, that the artificial sect^D 
of a nerve induces a negative polarisation or catelectrotonus ot 

' ** Arch. f. d. Res. Physiol.,*' vi., p. 359, 1872; vii., p. 323, 1873. 

® /did., vi., p. 560, 1872; vii., p. 355. *873; x., p. 215, 1875. 

3 Griinhagen, “ Zeltsch. f. rat. Med.** (3), xxxvi., p 132, 1869. . 

* ** Arch. f. d. ges. Physiol.,*’ x., p. 215, 1875. 

5 Itid., xii., p. x5t, 1875. 

6 Ibid , vii., pp. 325, 497, 1873. * 

7 lbid,t vii.,p. 354, *873; x., p. 226, 1875. 

8 Jbid.^ vii., p. 361, 1873. ' 
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the fibres in the neighbourhood of the section, owing to the 
extension of the demarcation-current along the ncrve.^ 

By this clcctrutonic extension we can explain— or for the most 
part explain — the so- called “ weak currents ” of the longitudinal 
section,* A stimulus applied to the nerve near the line of sec- 



Fig. 8. 


lion, according to the law of polarisational increment, should 
have a greater effect than when applied to points more remote, 
a nd this experiment shows to be the case. Finally, an excitatory 
wave travelling along the nerve towards the cut end of it must, 
according to the same law, gradually diminish before it disap- 
pears entirely in the area of section itself. 

V. Concluding Remarks 

The whole of the electrical phenomena of muscle and nerve, 
therefore, may be readily deduced from a few very simple pro- 
positions. Irritable protoplasm responds both to destructive 
and to exciting influences by an electromotive sign. The 
altered substance takes on a negative potential with respect to 
the unaltered. This, together with the doctrines of internal 
transverse polarisation and of the polarisational increment of 
excitation, appears fully competent to explain all the facts hitherto 
observed. 

Thai thciC fundamental doctrines have the closest reference to 
the whole life of irritable tissues no one will be disposed to 
doubt. Yet much examination will be needed to disclose the 
exact nature of the interdependence. 

Although it must now be confessed that the theories which 
were based upon facts discovered more than thirty years ago, 
have failed to withstand the criticism of a wider experience, the 
domain of animal electricity has not lost, but rather gained in 
intere.st. And the services of the man who not only discovered 
this region of j^hy-iology, but created the means of conquering 
it, and who made himself master of its mtjst important funda- 
mental features, are in no danger of becoming dimmed in our 
estimation by the theoretical changes we have been compelled to 
accept. 


BAROMETRIC PRESSURE 

T N a work of great importance,* recentl} published by Prof. 
'*■ Bert, on the physiological effects of barometrical pressure, 
the author sums up the conclusions to be drawn from his re- 
searches as follows : — 

A. The diminution of barometric pressure acts on living 
beings only by diminishing the tension of the oxygen in the air 
which they breathe, in the blood which animates their tissues 
[anoxytUnne of M. Jourdanet), and by thus exposing them to 
the dangers of asphyxia, 

B. The increase of barometric pressure acts only by in- 
creasing the tension of the oxygen in the air and the blood. Up 
to about three atmospheres this increase of tension gives rise to 
intra-organic oxidations a little more active. Beyond five 


atmospheres the oxidations diminish in intensity, probably change 
in their nature, and, when the pressure rises sufficiently, are 
completely arrested. It follows that all living beings, aerial or 
aquatic, animal or vegetable, complex or mono-cell^ar— that 
all the anatomical elements, isolated (blood-globules, &c.) or 
grouped in tissues, perish more or less rapidly in air sufficiently 
compressed. This rule apjjears only to suffer exception for the 
reproductive corpuscles of some microscopic beings. For the 
higher animals death is preceded by tonic and clonic convulsions 
of extreme violence. Among vertebrates the rapid accidents 
due to the too great tension of oxygen only commence to mani- 
fest themselves at the moment uhen the hsemoglobin, being 
saturated u ith oxygen, that gas enters into the state of simple 
dissolution in contact with the tissues. 

C. Diastases, poisons, and true virus resist the action of 
oxygen at high tension. 

D. The inconvenient effects of diminution of pressure may 
be efficaciously combatted by the respiration of an air sufficiently 
rich ill oxygen to maintain the tension of that gas at its normal 
value (20*9). Those of the increase of pressure may be com- 
batted by employing air .sufficiently poor in oxygen to arrive at 
the same result. 

E. Generally the favourable or noxious gases (oxygen, car- 
bonic acid, Slc.) act only on living beings in accordance witli 
the tension uhich they possess in the surrounding atmosiiherc, a 
tension which is measured by multiplying their centesimal pro- 
portion by the barometric pressure ; the increase of one of the 
factors may be compensated by the diminution of the other, 

F. When animals possess reservoirs of air either completely 
closed (swimming bladder of acanthopterygians, &c.) or in 
communication v^ ilh the air during decompression alone (swim- 
ming vessel of the Cyprini, intestines of aerial vertebrates, &c.), 
or ill communication with the air during both compression and 
decompression, but by very small orifices (lungs of aerial ver- 
tebrates, &c.), the diminution or increase of pressure may have 
physico-mechanical effects. 

G. Sudden decompression from several atmospheres has only 
the effect (except for some cases comprised under conclusion F) 
of allowing to return to the free state the nitrogen which was, 
under favour of pressure, dissolved in the blood and the tissues. 

11 . The beings actually existing in a wild state on the surface 
of the globe are accommodated to the degree of oxygenated 
tension under which they live ; all diminution, all increase, 
appears to be unfavourable to them when they arc in a state of 
health. Therapeutics might make something out of these modi- 
fications in various patholgical conditions. 

I. Barometric pressure and the proportion per cent, of oxygen 
have not alw ays been the same on our globe. The tension of 
that gas has apparently been, and w ill without doubt continue 
to go on, diminishing. There is here a factor which we have 
not yet taken into account in biogcnetic speculations. The 
power of reaction against these various modifications leads to 
the supposition that microscopic beings must have appeared first, 
and that they will be extinguished by the insufficient tension of 
oxygen. 

K. It is inaccurate to teach, as is ordinarily done, that vege- 
tables must have appeared in the earth before animals, in order 
to purify the air of the great quantity of COg w hich it contained. 
In fact, germination, even that of mildew, does not take place in 
air sufficiently charged with COg to be fatal to w'ami -blooded 
animaF. It is quite as inaccurate, as I have observed long ago, 
to explain the anteriority of reptiles with warm-blooded animals 
by the impurity of the air tainted with too much COg ; reptiles, 
in fact, ate more injured by this gas than birds, and still more so 
than mammals. 
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* “ Arch. f. d. ges. Physiol.,” vii., p. 36;^, 1873. This polarisation, of 
course, still occurs even when the demarcation-current is not abducted, or 
when die abducted portion is counterbalanced by an opposite current. In the 
latter case, according to Bosscha’s law, the nerve behaves just as if no 
abducting circuit were applied to it. ” Arch. f. d. ges. Physiol.,” ix., p. 29i 
1874; X., p. 837, 1875. 

■ In Fig. 8 the core of the nerve-fibre is obliquely shaded. Even in the 
absence or polarisation of the core the boundary current would become dis- 
tributed amr the manner shown in the figure, and would pass into the 
galvanometer circuits c and g' as the so-called weak longitudinal and irtins- 
verse currents of du Bois-Reymend. But, with polarisation, the extenson 
along the core is very much greater than without it, and at the same time the 
polaunsational curve pp' is produced. 

* “La Pression BaromtJtrique ; Recherches de Physiologic Experimen- 
tale.*' Par Paul Bert, Professor h la Faculty des Sciences de Paris. 
(Paris : G. Masson. 1878.) 


The Sitzuftgsberichte of the Vienna Imperial Academy of 
Sciences (Natural History Section, voL Ixxvi. parts 1-5, and vol, 
Ixxvii. parts 1-4) contain the following more important papers : — 
Addenda to our knowledge of annelids, by Dr. Aug. v. Mojriso- 
vies. — On the orthoptera of the Senegal River, by Dr. II. J^aus. 
— On. the fauna of the Cypris slates of the E^er tertiary strata, 
O. Novdk. — On the natural history of glin^er, by G. 
Tsehermak. — Researches on cystolithes and some similar forma- 
tions in the vegetable kingdom, by K. Richter. — On the genesis 
of salt deposits, particularly of those in w’estem North America, 
by F. Porepny. — On the fresh- water fish of South-Eastern 
Brazil, by Dr. F. Steindachner.— On the ‘‘Sake di Sassuolo” 
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and the ** Arg^Ue scagliose/* by Theodor Fnchs. — On the flora 
of the countries round the Mediterranean and their dependence 
from the soils, by the same.— On the fossil flora of Parschlug, in 
Styria, by Dr. C. von Ettingshausen. — On the development or the 
embryo oiAs/tlenium shephtrdiy Spr., by F. Vouk. — On the internal 
cells in the antheridium cell of the pollen grain of certain coniferse, 
by A. Tomaschek. — On the origin of aptychus-limestone, by Th. 
Fuchs. — On the light line in the prism cells of seed scales, by 
Dr. R. Junowics, — On the encircled specks in the wood of trees, 
by Dr. J. Kreuz. — On the firmness and elasticity of vegetable 
tissues and organs, by Th. Weinzierl. — On the resinous ducts of 
certain ctmiferae, by Dr. Kreuz. — On the development of the 
pollen of Colchicum autumnalr, L., by A. Tomaschek. — On 
some accessory appendages to the skull of Leporidae, by Dr. A. 
von Mojsisovics. — On cork and cork tissues, by Dr. F. von 
Hohnel. — Histo-chemical researches on xyllophiline and coni- 
ferine, by the same. — On the phanerogamic flora of the Sand- 
wich Islands, by Dr. H. W. Keichardt. — On the protoplasm of 
the pea, by Dr. Ed. Tangl. — On the undulating nutation of the 
internodes of the stems of plants, by J. Wiesner. — On the be- 
haviour of Phloroglucine and of some similar substances towards 
the woody cell membrane, by the same. — On the degeneration 
in the leaf-shoots of some Amygdaleae, caused by species [‘of 
Exoascus, by E. Rathay. — Researches on Tunicata, by C. 
Heller. — On some new genera and species of Neuroptera, by 
Dr. F. Brauer. — On the originals to Ign. von Born*s Testaceis 
Musei Caesarei Vindobonensis, found in the Imperial Zoological 
Museum, hy the same. — On the embryology of ferns, by H. 
Leitgeb. — Geological researches in the western part of the 
Balkan and the surrounding districts, by Franz Toula. — On some 
peculiar apertures in the corolla leaves of Franciscea macranthay 
Pohl, by M. Waldner. — On the basaltic lava of the Eifcl 
Mountains, by E. Ilussak. — On the origin of holes and inden- 
tures in the leaf of Philodendron pertusum, Schott, by F. 
Schwarz. — Ichthyological researches, by Dr. F. Steindachncr.-— 
On the subterranean water* courses and basins, as well as on the 
clearness and transparency of certain lakes, and on the formation 
of lakes generally, by Dr. A. Bout^ 

Sitzungsberickte der pkysikaiisch-mediciniseken Societal zu 
Erlangen (part 10, November, 1877 — August, 1878) contain the 
following more interesting papers : — On the fertilisation and 
division of the ovum of ioxopneustesy by Dr. E. Selenka. — On the 
history of development of Jacobson’s organ, by Dr. R. Fleischer, — 
On the theory of absorption and fluorescence, by E. Lommel. — On 
the physiological action of nitro- benzole and of aniline, by W. 
Filehne. — On the so-called soor-fungus and its identity with 
Mycodei‘ma viniy by M. Reess. — On the changeability of the 
angles of crystals, by Dr. Fr. Pfaff. — On the theory of normal 
and abnormal dispersion, by E. Lommel. — Various mathematical 
papers, by M. Noether and Prof. E. lAiroth. — On the modifica- 
tion of sound phenomena in the human body, by F. I’cnzoldt. — 
On the theory of double refraction, by E. l.ommel.— On the 
equations of the seventh degree, by F. Klein.— On some expe- 
riments made with drosera, by Drs. C. Kellerman and E. von 
Kamner.— On chelidonic and malic acids, by Dr. O. I.iczcn- 
mayer. — Thermo physiological investigations, by J. Rosenthal — 
On the derivates of cymol and of toluylic acid, by E. von 
Gerichten.— On the sexual organs of dibranchiate cephalopoda, 
by Dr. J. Brock. — On two new fluorescent .substances, by E. 
Lommel.— On the influence of the changes in temperature and 
pressure upon the double refraction of light, by Dr. E. Pfaff. 

Jahrbuch der h,k, geologischen Reichsanstall (vol, xxviii. 
part 4, October — December, 1878) contains several highly in- 
teresting treatises, viz. : — On Alpine phosphates, by J. Gamper. 
— On the production of common salt from the Russian steppe 
lakes, by Dr. C. O. Cech. — Observations on the Jurassic forma- 
tion in the Carpathian cliffs, by Victor Uhlig, — On the arte.sian 
well in the Stadtw'aldchen near Budapest, by Wilhelm Zsig- 
mondy. — On Emanuel Kaiser’s views on the hercynian fauna, 
and the limit between the Silurian and Devonian formations, by 
Dr. E. Tietze. 

Reale Istituto Lombardo di Setenze e Letlere, Rendkontu 
Vol. xii. fasc. iii. Wc note the following papers in this number : — 
New phenomena observed in treatment of wine and must, with 
lime (continued), by Prof. Pollacci. — New physio -pathological 
researches on pulmonary phthisis (continued), by Prof. Giovanni, 
— Project of an electrical indicator of the level of water in a 
flood, by Prof. FerrinL — Amplitude of oscillations of the 
declination-needle during 1877 and 1878, at the observatory of 


Brera, in Milan, communicated by S. Schiaparelli. —Determi** 
tion of the difference of longitude between Milan Observatory 
and those of Padua, Monaco, and Vienna, by Prof. Celoria. 

Fasc. iv.— First lines of introduction to the study of Italiatl 
bacteria (continued), by S. Trevisan.— Composition of butters in 
Lombardy^ and analysis of butter in general, by Dr. Menozzi. 
—•New reaches on the rot of vines, by Prof. Garovaglio.— 
Researches on polar systems, by Prof. Jung.— On provision 
against trichjfia, by Prof. Bizzozero. 

Fasc. V.— A new process of microscopic art, by Prof, (jolgi.— 
Fruitful copulation of a dog with a cat, by Prof. Lemoigne.— 
On the intestinal anguillula, by Prof. Cantoni. 

Atti della R. Accademia del Linceiy February, 1879. — Necro- 
logical memoir of Gastaldi, by S. Sella.— On the expression of 
one of the limits in the correction of the elliptical co-ordinates 
in the theory of planetary perturbations, by S. De Gasparis.<— 
On the composition of rocks of the mines of Montecortini, by S. 
Cossa. 

Riimta ScientiJico^Industriale, Nos. 4 and $, 1879. — We 
note in these numbers a memoir by Prof, Perotti, on governing^ 
combination of the elements of gaseous mixtures. 

No. 6.— On a baricentric property of the triangle, by Prof. 
E. Cavalli. — On a new experiment on electrolysis with weak 
electromotors, by Prof. A. Bartoli. — On the telephone ayyl 
microphone as musical instruments, by G. Mocenigo. — De* 
scription of some new plants recently introduced into horti- 
culture, by E. O. Fenzi. There plants are Gentiana algidut 
Primula capitatOy and P. stuartii, Nicotiana acutiJoHa and N, 
suaveolensy Eremurus rohustus, — On two new species of Myria^ 
poda, Polydesmus siculus and Atractosoma nigruMy by Prof. F. 
Fanzago. — On a new reagent for cobalt, by Mr. Tattersall. — On 
poisonous colours, by the editor. 

Archives des Sciences physiques et naturellesy March. — From 
this part v e notice the following papers of interest : — On the 
influence of coloured light upon the development and growth 
of animals, by Emile Yung. — On the effects of induction coils 
upon the nervous system, by M. Schiff. — On an acceleration of 
the process of tanning by means of phosphoric acid, by E. Ador. 
— On methyl-aniline and toluidine and the colouring-matters 
derived from these compounds, by MM. Reverdin, Monnet, and 
Nolting. — On alizarine blue, by M. Graebe. — The other papers 
contained in the part have been noticed by us elsewhere. 


SOCIETIES AND ACADEMIES 

London 

Mathematical Society, April 10. — C. W. Merrifield, 
F.R.S., president, in the chair. — Mr. Donald McAlister was 
elected a Member, and Messrs. A. J. C. Allen and E. Anthony 
were proposed for election. — The following communications 
were made : — Notes on quantics of alternate numbers, used a . a 
means for determining the invariants and covariants of quantics 
in general, by the late Prof. Clifford, P'.R.S. (communicated by 
Dr. Spottiswoode, P.R.S.). — Note on geometrical maxima a ad 
minima, Mr. J. Ilammond. — On a class of fractions, Mr. K, 
Tucker, 

Linnean Society, April 3. — William Carruthers, F.R.S.> 
vice-president, in the chair. — Mr. W. T. Th selton Dyer exhi- 
bited the inflorescence of Gynerium saccharoidesy grown at Kew, 
but which had died during the winter severe weather. Except- 
ing through Mr. Spruce’s researches on the Amazon.*;, little is 
known respecting this handsome plant, which differs from the 
Pampas grass in habit, and is tropical like maize, &c. — Dr. H. 
Trimen, in dealing with the subject of the m3nThs of commerce 
and pharmacy, showed the unique Balsamodendron myrrhUy 
Nees. It was gathered by Hildebrandt in Somali Land, 1873,. 
and possesses but few leaves and a single fruit ; the traveller, 
however, jaw the myrrh exuding from the tree itself. The 
original type specimens of B, myrrhay collected by Prof, Ehreu- 
berg in Arabia, were also exhibited, and, according to Dr. Tri- 
men, Hildebratidt’s late statement of their identity with the for*^ 
going seems well founded. Ehrenberg’s other myrrh plant, the 
B, Ehrenbergianumy Berg., with his notes attached, and the B* 
Playfairiiy Hook, fil., from Somali Land, with its gum ca^ 
“Hotai,” and other examples of varieties of myrrh andbdeUmai 
were placed before the Society and commented on by Dr, TVi* 
men. He specially adverted to the libcrality of the authoria«^ 
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of the Royal Berlin Herbarium and of the Hanbury Collection 
for being ^enabled to study the rare valuable specimens laid 
before Ae Fellows of the Linnean Society. — The account of a 
remarkable peat flood in the Falkland Islands, by Mr. Arthur 
Baileyi was communicated by Mr. W. T. Thiselton Dyer. 
About midnight, November 29, 1878, it was discovgred that a 
black moving mass of peat, several feet high, was making its way 
towards the settlement at the rate of between four aiM five miles 
an hour. The next morning (30th) it was found tl^t the town of 
Stanley was cut in two, intercourse between its eastlnd west ends 
alone being possible by boats. Fortunately no lives were lost, 
and by the energy and activity of the inhabitants in the forma- 
tion of a trench, much injury and destruction were consider- 
ably arrested. — The Secretary read in abstract some notes on 
Moquilea, with a description of a new species by Mr. John 
Miers. The author specially compares and marks the differences 
l>etween the genera Moquilea and Licania, they having often 
been confounded, and he afterwards points out the distinctive 
characters constituting his new species, Moquilea organensis. 

Chemical Society, April 3. — Mr. Warren De I-a Rue, 
president, in the chair. — The following papers were read : — On 
teipin and terpinol, by Dr. Tilden. The author has continued 
bis previous research e*:, and has succeeded in obtaining crystals 
d I'^rpin hydrate from essence of lemon ; the author considers 
tt>pii>ol to have the constitution of an alcohol. Oil of lemon 
*Mj(*]’'utol, oil of coriander, and citronella contain bodies closely 
K-'icrnbling terpinol. — On a gold nugget from South America, 

5 Mr. G. Alt wood. These nuggets are found in alluvial soil in 

^iiczuela. Numerous gold-bearing quartz-veins are found in 
’.e neighbouring hills. About one-half of the nuggets are 
covered with a dark brown substance resembling a silicate of 
iron. When this is dissolved much finely divided gold separates, 
and the nugget is partly covered with dull fine gold. 'Ihe g^»ld 
ijbtained from the quartz is less pure than that of the nuggets. 
The author concludes that gold nuggets gradually increase in 
size owing to the accumulation of fresh particles of finely-preci- 
itated gold. — On lead tetrachloride, by Mr. W. W. Fisher, 
'he author has not isolated this compound, but has obtained it 
in solution by dissolving lead dioxide in hydrochloric acid ; the 
yellow solution thus formed precipitates brown hydrated peroxide 
of lead when treated with solutions of alkalis, &c. The author 
also suggests the use of chlorine or bromine in the presence of 
sodium acetate as a means of quantitatively determining lead by 
precipitation as a peroxide. — On the transformation of aurin into 
trimethyl pararosanilin, by Messrs. Dale and Schorlcminer, This 
is effected by the action of an aqueous solution of melhylamine 
at 125° on aurin.— On the solution of aluminium hydrate by 
ammonia and a physical isomeride of alumina, l)y C. F. Cross. 
By boiling the ammoniacal solution of aluminia hydrate a preci- 
pitate is obtained, which on drying and ignition furnishes alumina 
which is extremely hygroscopic, absorbing 35 per cent, of 
w-^ater. — Researches on dyeing. Part ii. Note on the emission of 
colouring matter, by Dr. Mills and Mr. Campbell. The experi- 
ments were made with silk and a dilute solution of Nicholson’s 
>>lue. The authors affirm that a real and uniform dyeing effect 
(an always be obtained with silk and Nicholson’s blue, the 
heat and souring used by dyers being tinadvisable. The authors 
recommend the addition of common salt to the vat. 

Geological Society, March 26. — Henry Clifton Sorby, 
F.R.S., president, in the chair. — William Adamson Barron, 
Gregory Dent, Julian John Leverson, and Rear-Admiral Fran- 
cisco Sangro Tremlett, R.N., were elected Fellows of the 
Society. — "I'he following communications were read : — Results 
of a systematic survey (in 1878) of the directions and limits of 
dispersion, mode of occurrence, and relation to drift -deposits of 
the erratic blocks or boulders of the west of England and east 
of Wales, including a revision of many years’ previous observa- 
tions, by D. Mackintosh, F.G.S. The author’s researches lead 
him to the following conclusions : — Boulders from the North- 
Criffel range and Lake-district can be traced from the Solway 
Firth to near Bromsgrove (about 200 miles), and over an area in 
greatest breadth (from near Macclesfield to Beaumaris) of 90 
miles, those from Criffel being particularly abundant near Wol- 
verhampton. Boulders from the Arcnig occupy a triangular 
area, limited by a line drawn northward from Chirk to the Dee 
estuary, and to the south-east of that town are found as far as 
Birmingham and Bromsgrove. The dispersion of the more 
distant Criffel boulders would require submergences of from 4CX) 
t<> I,4CX) feet ; of the Lake-district a little deeper ; while the 
distant dispersion of the Arenig boulders took place at sub- 


mergences between 800 and 2,000 feet. The author describes 
several of the more local drifts, and correlates the lower boulder- 
clay of the north-west with the chalky boulder-clay of the east of 
England. He considers floating ice, not land ice, to have been 
the agent of di‘«persion. — On the glaciation of the Shetland 
Isles, by B. N. Peach, F.G.S. , and John Home, F.G.S. After 
an account of previous opinion on the subject, the authors pro- 
ceeded to describe the different islands, reviewing in succession 
the physical features, geological structure, the direction of 
glaciation, and the various superficial deposits. From an ex- 
amination of the numerous striated surfaces, as well as from the 
distribution of boulder-clay and the disj^rsal of stones in that 
deposit, they inferred that duiing the period of extreme cold 
Shetland must have been glaciated by the Scandinavian Mer de 
Glace, crossing the islands from the North Sea towards the 
Atlantic. I'he authors de.scribed the order of succession in the 
Old Red Sandstone formation in Shetland, and referred to the 
discovery of an abundant series of plant-remains in rocks which 
have hitherto been regarded as forming part of the series of 
ancient crystalline rocks. The plant-remains are identical with 
those found in the Old Red Sand.stone rocks in Caithness, Ork- 
ney, and Shetland, from which it was inferred that the (luartz- 
ites and shales in v hich the fossils are imbedded must be classed 
with this formation. I'he authors also described the great series 
of contemporaneous and intrusive igneous rocks of Old Red 
Sandstone age, adducing evidence in proof of the great denuda- 
tion vhiuh has taken ydace in the members of this formation in 
Shetland. — On the southerly extension of the Hessle boulder- 
clay in Lincolnshire, by A. J. Jukes-Browne, B.A., F.G.S. 

Manchester 

Literary and Philosophical Society, January 8. — Charles 
Bailey, F.L.S,, in the chair, — Mr. Thomas Rogers read a paper 
on, and exhibited many s])ccimens of, ballast plants collected at 
Cardiff in September, 1878. 

February 2$. — E. W. Binney, F.R.S., in the chair. — On the 
mean temperatures of the winters of the last twenty-nine years, 
by the Rev. Thomas Mackereth, F.R.A S., &c. 

March 4. — J. P. Joule, F.K.S., president, in the chair. — On 
a modification of Bunsen’s calorimeter, by Prof. Balfour Stewart, 
LL.l)., F.K.S. — The poisonous qualities of the yew, by William 

E. A. Axon, M.R.S.L., F.S.S, 

March 18. — ^J. P. joule, F.K.S,, president, in the chair. — On 
siliceous fo'-silisation, part 2, by J. B. Ilannay, F.K.S.E., 

F. C.S., Assistant Lecturer on Chemistry in the Owens College. 

Edinburgh 

Royal Society, March 17. — Prof. Kelland, president, in the 
chair. — Sir William 1 homson communicated a paj)cr on vortex 
motion, gravitational oscillations in rotating water. This paper 
contained an investigation of oscillations under the influence of 
gravity, of a mass of rotating liquid ; former communications 
having been chiefly directed to the discovery of the vortex theory 
of atoms. In LajJace’.s great work on the theory of the gravi- 
tational oscillations of a mass of water spread over an approxi- 
mately spherical body, he takes account of the fact that the 
earth is rotating and of the effects produced thereby on the mo- 
tions of the ocean, and how these motions are affected by the 
great continents. Sir William Thomson finds that vortex mo- 
tion due to the rotation of the earth affects the tides very con- 
siderably, even in such comparatively small areas as those of the 
English Channel and the North Sea. He shows that in a 
limited basin without an aperture, covering from, say, one to ten 
degrees of latitude, any tidal phenomenon which there niay be, 
due to the gravitation attraction of the moon, is greatly affected 
by the rotation of the earth, if the greatest period of free oscil- 
lation of liquid in the basin is comparable with the period of 
rotation of the earth. It is to this fact that the peculiar pheno- 
menon of the tides in the English Channel is due. The peculiarity 
is this, that for instance when it is high water at Dover, there is 
low u ater at the other end of the channel, and simultaneously a 
nodal line at St. Alban’s Head, t\e,, no rise or fall there ; more- 
over, there are currents across this nodal line toward^ the end of 
the channel at which the tide Is rising, />,, water is flowing east 
across this line when tide L rising at Dover, and west when it is 
rising at the other extremity. This phenomenon h<>lds true only 
for ten or twenty miles on the English side of the Channel, On 
the French side there is nothing of this kind but a gradual 
transition of the time of high tide along the coast. On the 
English coast, within a comparatively short distance, not more 
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that! t h irty miles, on either side of the nodal line referred to, 
there will be high tide on thp east simultaneously with low tide 
on the west. He ex])Iains this by showing that in a canal of 
nniform breadth and depth, along which a wave is travelling, 
the effect of the rotation of the earth is to make the wave cling 
to the right hand side in whichever direction the wave is tra- 
velling. This manifests itself by the crest of the wave not being 
of equal am])litude all across the canal, but falling off from the 
right side down to nothing on the other side if the breadth of 
the canal is great enough. Where y is the distance of a point 
from the right bank and x the distance along the bank, the ex- 
pression for the height of the crest is r ■" s\n{px- qt). In 
a canal which has non-parallel sides, ?.r., in which the sides 
converge, the effect is more marked. This is true of the English 
Channel or of any other where the time of an oscillation running 
across from one side to the otlier and back, is comparable with 
the period of rotation of the earth. He has worked out the 
problem in tlie case of the canal mentioned above, and also for 
forced and free oscillations in a circular basin. — The next paper 
was one by Dr. Joseph Coats, Dr. Wm. Ramsay, and Prof. 
McKcndrick, on the action of anaesthetics on the blood pressure. 
The question they originally wished to solve was whether, in 
cases where the u^c of clilorofoi*m destroyed life, the result is 
due to its effect on the respiration or to the action on the heart. 
They found that at first sight it affected the respiration, but by 
keeping up artificial respiration they found that it also had an 
action upon the heart. They experimented both on rabbits and 
on dogs with the following results: — Chloroform and ethydene 
chloride reduce the blood pressure, while ether has no appreci- 
able effect. Chloroform reduces the blood pressure much more 
and much more rapidly than ethydene. It has also an apparently 
capricious effect on the heart’s action, the blood pressure being 
reduced to nothing and pulsation being very raiiicl. Sometimes 
the heart’s action was affected as much as a minute or more after 
the chloroform had ceased to be administered and after the blood 
pressure had recovered nearly its normal state. The effect of 
ethydene W'as to reduce gradually the blood pressure. Chloro- 
form causes death in dogs primarily by paralysing cither the 
heart’s action or the respiration according to Ih^ individual’s 
peculiarities. The respiration generally stops before the heart’s 
action ceases. They found that artificial respiration wras very 
effective in restoring animals in danger of dying from the effects 
of chloroform. Ethydene never produces absolute ceisation 
either of the heart’s action or of respiration, 'fhe results ob- 
tained confirm and amplify those of the Committee of the Royal 
Medical Chirurgmal Society of 1864. — Prof. Me Kendrick .showed 
some experiments by Mr. Aitkcn on the physiological action of 
rotating di-.ks on the retina. — Mr. Thomas Muir gave some 
general theorems on determinants, viz., an expression for the 
product of a determinant by one of its minors ; a theorem for 
the reduction of the order of a determinant, another for [the ] 
xnultiplicalion of a determinant by aii expression of a number of j 
terms equal to tlie order of the determinant. He laid on the 
table a njte on alterants. 

Paris 

Academy of Sciences, April 7.— M. Daubr^e in the chair. 
— The follownng paper-) w^ere read : — On the iodides of stann- 
propyls, by M. Cahour^.—On complementary pirouettes, by M. 
Chevreiil. A disk having one half painted with colour a, and 
the other half white, and being rotated not more than 160 times 
a minute, nor less than 60, the complementary c oi a appears on 
the white half. — Consequences of experiments made to imitate 
terrestrial fractures, with regard to various characters ofr exterior 
form-, of the ground, by M. Daubr^e. He points out several 
examples of the infiuense of diaclases and paraclases in deter- 
mining the foriU of land, their directive influence on erosion, &c. 
•— M. de 1 .e^seps presented a hrothuye of the International African 
Association, containing a recent lecture by him, and a catalo^e 
of African products at the recent exhibition. — The following 
elections were made : — M. Alphonse Milne Edwards, member in 
anatomy and zoology, in place of the late M. Gervai', ; M. 
Abich, Correspondent in Mineralogy, in place of M. Damour, 
elected Free Academician ; Mr. Lawes, correspondent in rural 
economy, in place of the late Marquis de Vibraye. — Analysis of the 
physiological action of sulphates of magnesia and soda, by M, 
Moreau. This describes an experiment wherein, some time after 
ingestion of magnesian sulphate into the intestine, he introduced j 
ydlow cyanide of potassium as a test of absorption. The urine | 
afterwards showed no trace of cyanide. The sidphate causes j 
afflux of liquid in the intestinal cavity ; so that this occurred in ] 


the present case without manifest absorption.-~On the suiluila- 
tion of a particular species of series, by M. Andre.— On di$- 
placements produced in the interior of an elastic ground by 
normal pressure exercised at a point of its surface, by Iff 
Boussinesq.— Hcat-centre produced by molecular shocks^ by 
Mr. Crookes.— Reply to M. Flammarion’s note on the dedina- 
tion of the magnetic needle, by M. Mari^-Davy. The reason t>f 
; the allegedfr different action of the needle at Paris he finds in tiiL 
j dissimilarityiof the methods employed in calculation of the 
averages grouped in M. Flammarion’s tables.— On the gravivdu- 
meter, by M . Houzeau. In this instrument liquid is forced up 
out of a vessel into a siphon by blowing through a caoutchouc 
tube, which is then closed wdth a spring pincer j on pressing the 
latter, air enters, and the liquid comes from the siphon drop by 
j drop, with great regularity ; the numeration of the drops rives 
, precisely the weight of the liquid. — On determination of the 
' presence of fire-damp in the atmosphere of mines, by MM. Mallard 
and Le Chatelier. They use a lit jet of hydrogen, which gives 
a larger and more distinct blue aureola than the flame of a teom 
mon safety-lamp in presence of fire-damp, and reveals the 
presence of even 0*25 per cent, of the latter gas. The flame, 
within a cylinder of copper, is viewed through a lens closing a 
lateral orifice. — On some conditions of alcoholic fermentation, 
by M. Richet. Oxygen renders more rapid lactic fermentation 
of milk. Boiling, by coagulating an albuminoid matter origin - 
I ally soluble, diminishes by one-half the activity of the fermenta- 
tion. Digestive juices which give soluble albumen and peptones 
increase the rapidity of lactic formentation. — On the amylaceous 
and amyloid granules of the egg, by M. Dastre. He opposes 
M. Dareste’s affirmation of the presence of amyloid l)odies in 
I eggs, maintaining that they are certainly not starch, and have 
not even the a])])carance of it, — Determination of sugar in the 
blood, by M. d’Arsonval. He defends a method of the late 
Claude Bernard’s against recent objections by M. Cazencuvc. — 
On the method used by Claude Bernard for determination oi 
reducing sugars in the blood, by M. Picard. If tliere are some 
^ animal substances which have the same action on cupric liquor 
as glucosic solutions, there are a very large number which have 
rotatory jiower. — On the distribution of phosphates in the dif- 
ferent elements of the blood, by M. Jolly. Alkaline phospbatt" 
predominate in the aqueous part of the blood. All th« olc 
ments contain a variable quantity of phosphate of iron, but K 1% 
chiefly accumulated in the corpuscles. — On the formation of .a 
Iieculiar amyloid matter in the asci of some Pyrenomycete-.. b) 
M. Cric, What distinguishes this essentially is (i) its forma- 
tion in profound darkness by a protoplasm without chlorophyll, 
and (2) its insolubility in the cellular liquids. This amyloid 
matter, the physiological rdle of which ia not yet known, M. 
Crie calls amylomucinc, — On ancient glaciers in the Mar»thrc 
Alps, by M, Dc.sor, 
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SCIENTIFIC WORTHIES 
XIV.— Jean Louis Rodoi.phe AgassijIJ Born May 28, 
1807; Died December i^4>^i873 

L OUIS AGASSIZ, by which nai%es he was every- 
where known, was bom at Motier, in the canton 
of Freiberg, Switzerland, on May 28, 1807. He belonged 
to an old P^rench Protestant family, who had been com- 
pelled to quit their native country by the revocation of 
the Edict of Nantes, we are told by Dr. Steindachner, in 
his paper on Agassiz, contributed to the Vienna Aca- 
demy, to which we are largely indebted for what follows. 
His father was pastor at Motier, where his forefathers 
for six generations had filled the same office. Agassiz 
received his earliest education at home under the care of 
his mother, a woman of high endowments and rare cul- 
ture. At the age of eleven years he betook himself with 
his younger brothers to the Gymnasium at Biel, in the 
canton of Bern, where he was mainly occupied with the 
study of ancient and modern languages, the knowledge 
. of which proved of important service to him in his later 
biological investigations. His play-hours he devoted to 
fishing and the collecting of insects. Thus early did his 
leaning towards ichthyological researches show itself, and 
his knowledge of the habits of fish often astonished even 
experienced fishermen. 

In the meantime Agassiz’s father was transferred from 
Motier to the little town of Orbe at the foot of the Jura, 
and here young Agassiz became intimate during the holi- 
days with a young clergyman named Fivaz, who first 
introduced him to the study of natural history, and espe- 
cially botany. After four years’ stay at Biel he entered 
the Academy of Lausanne, and in 1824 betook himself 
to Zurich to study medicine, in accordance with the 
earnest desire of his parents. Soon after, Agassiz left 
Switzerland to continue his medical studies at Heidel- 
berg, where, at that time, the celebrated anatomist, Tide- 
mann, carried on his work. After a year’s stay Agassiz 
exchanged Heidelberg for Munich, where Schelling, Oken, 
Martius, Ddllinger, Wagler, Zuccarini, Fuchs, von Kobell, 
&c., were lecturing; and these soon became not only the 
kind teachers, but also the friends of young Agassiz. 
Dollinger, especially, the great master in physiology and 
embryology soon recognised the high talent of his pupil, 
and ripened in Agassiz a long-cherished plan of devoting 
himself to zoology in the widest sense of the term. 

It was here in Munich that the young Agassiz, who 
occupied a small room in DoUinger’s house, soon gathered 
around him a circle of young and talented students, to 
talk over and discuss matters of scientific interest. 
Agassiz’s room was the meeting-place of this club, which 
soon assumed the title of the Little Academy, and of which 
Agassiz acted as president. Before this society did 
Michaelis lay the results of his researches in the Adriatic 
Sea, Bom exhibited his beautiful preparations of the 
anatomy of the lamprey, Rudolph! lectured to the students 
on the Bavarian Alps and the coasts of the Baltic, and 
Schimper and Braun here first expounded the laws of 
phyllotaxis. Ddllinger himself did not disdain,to initiate 
his disciples and fnends of this Little Academy in his 
newest discoveries and ideas, ere he made them known 
VoL. xiT,— No. 4f5 


to the scientific world, and here he taught them the use 
of the microscope in embryological research. 

Meantime the Bavarian members of a great scientific 
expedition to Brazil, under the leadership of Spix and 
Martius, returned to Munich, bringing with them rich 
collections ; and after the death of Spix, the celebrated 
botanist, Martius entrusted Agassiz with the working out 
of the ichthyological material. Agassiz had scarcely 
reached his twenty-first year when he concluded this task 
in so brilliant a fashion that with this, his first-born 
work, on the Fishes of Brazil, he gained a - reputation as 
one of the first ichthyologists. This work was published 
in Latin at Munich in the year 1829, and was dedicated 
to Cuvier. About the same time Agassiz began his in- 
vestigations on fossil fishes. The immediate occasion 
of this step was a shoi t notice by Prof. Rud. Wagner on 
the fossils of the Munich Museum, in which he praised 
the number and beauty of the unnoticed fossil fishes. 
Agassiz immediately applied to Prof. Fuchs, who had the 
care of the palaeontological collection, for permission to 
investigate the ichthyoUtes in detail ; Professors Wagler 
and Schubert placed freely at his disposal the collection 
of recent fishes and their skeletons, and Ddllinger, Oken, 
and Martius in various ways encouraged him in this 
difficult undertaking. 

From this time Agassiz devoted all the spare time left 
him by his medical studies to the investigation of ^fossU 
fishes, which naturally implied an adequate knowledge of 
the most nearly related living forms; in the holiday 
months he made short visits to the museums of the larger 
towns of Central Germany, to examine their palseonto- 
logical treasures. In 1830 Agassiz went to Vienna, where 
lie stayed a > car, attending at the hospitals, and studying 
in the Imperial Museum the splendid collection of 
sturgeons of the Danube region, as well as the fossil 
fishes of Monte Balca. Moreover, he was so interested 
in the Cyprinoids of the Danube, [which were already 
partly known to him from those of the Isar, that he con- 
cluded a work on the Freshwater Fishes of Central 
Europe; on account of the revolution of July, 1830, this 
I work was not published. 

The years 1831 and 1832 Agassiz spent in France, and 
in Paris had much pleasant intercourse with Cuvier and 
Alex, von Humboldt. Cuvier was then giving a course of 
lectures on the history of natural science, and combated 
with all the power of his science and his detailed know- 
ledge of the organic structure of the whole animal world 
the development theory of Geoffroy based on the varia- 
bility of species, which the latter defended in the sittings 
of the Paris Academy. From this time Agassiz adhered 
to Cuvier’s ideas on the classification of the animal 
kingdom and on creation catastrophes especially, ai^ 
with but little modification, defended them in his teach- 
ing and writing to the end of his life. 

In Humboldt, again, Agassiz found an attached and 
powerful patron, whose support at a later time essentially 
facilitated the publication of many of his qostly works, 
and to whose recommendation he in part owed the 
brilliant reception he met with in America, which he 
chose as his second home. 

The Paris Museum was then in the zenhh of itSi -reputa- 
tion ; its zoological, palaeontological, and anatcmucal 
collections were then the richest and most cdehraytpd of 
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Europe, and Cuvier granted to the young Agassiz with 
genuine disinterestedness and liberality the complete use 
of its rich material. With untiring diligence and rare 
perseverance, Agassiz here continued his researches on 
fossil fishes, and anew worked thoroughly through the 
rich palaeontological collection of Conte Gazzola, which 
contained the originals of Volta’s celebrated treatise 
L’ Ittiologia Veronese,” | 

In 1833 Agassiz again visited the great museums of | 
Germany and Switzerland, and had already distinguished ^ 
500 species of fossil fishes, when, in August, 1834, he 
sailed for England, in order to study there the excep- 
tionally rich public and private collections, in which he 
found 300 new species. In the year 1835 and 1840, he 
extended his journeys into Wales, Scotland, and Ireland, 
visiting London again and again, in order there to test 
the notes collected for many years for the completion of 
his work, and to make himself acquainted with the newest 
discoveries in the department of palaeontology. 

In 1844 Agassiz concluded the publication of his 
gigantic work on the Fossil Fishes, which appeared at 
Neuch^Ltel in five quarto volumes, with 311 folio plates* 
Eighty of the greatest museums of Europe had furnished 
the material for it, and the number of described species 
amounted to 1,700 in about 20,000 examples. The 
“Recherches sur les Poissons Fossilcs” is undoubtedly 
Agassiz’s most important work, and forms, with Cuvier’s 
and V'^alenciennes’ **Histoire Naturelle des Poissons” 
and Johann Muller's treatises, the foundation of our 
present knowledge of fishes, while it does not confine 
itself to the region of ichthyolites, but extends over the 
entire wide field of the anatomy and classification of 
fishes, essentially modifying the latter. Agassiz con- 
sidered, and with justice, that the separation of the ganoids 
from the other fishes into the rank of a special order, as 
the greatest step towards progress for which science was 
indebted to him ; and, on the basis of the comparison of 
the fossil fishes of all formations with living forms, he 
enunciated several generally valid laws, which have had 
an important bearing on the development theory of the 
whole organic world. 

As a special fruit of Agassiz’s stay in England appeared 
in 1844 and 1845, a monograph Fossil Fishes of 

the Devonian Sj stem and a smaller treatise on the Fishes 
of the London Clay. 

As early as 1832 w'as Agassiz called to be professor at 
Neuch^tel, and in a short time raised the little town to 
be a chief seat of science in Switzerland. He created a 
Natural History Museum, and was the chief foundn pf 
the Scientific Society, which issued the first volume ol its 
Memoirs in 1835. From all parts of Switzerland came 
young and talented pupils and friends of nature thither, 
and gathered round Agassiz, who understood how to 
inspire them with his great ideas. They followed him in 
his frequent zoological and geological excursions in the 
Jura and the Alps, and assisted him in procuring scientific 
material and helping him in the time-consuming prelimi- 
naries of those numerous works which date mainly from 
the years 1835 *^ 45 * Along with his friends Desor 

and Valentin, Agassiz published the great monograph on 
living and fossil Echinoderms. 

The rich collection of fossil conchifera of Switzerland, 
which a young and able geologist of the name of Grossly 


had brought back from his travels, led Agassiz to work 
out the fossil conchifera of the Jura and the chalk, the 
result being published under the title of “ Etudes Critiques 
sur Ics Mollusques fossiles du Jura et de la Craie,” in 
four parts with 180 plates. This was followed by several 
similar supplemeAtoy publications on fossil conchifera, 
of w^hich the “ Igonographie des Coquilles tertiares, 
reputdes identiques avec les espdees vivantes ou dans 
diffdrens Terrains de FJipoque tertiaire,” and Mdmoire 
sur les Monies dc Mollusques vivans et fossiles,” are the 
most important. 

In spite of these numerous and comprehensive works, 
Agassiz found time to devote to the study of living fishes. 
Thus may be mentioned his treatise on the cyprinoids 
(1834); the great work brought out in conjunction with 
Carl Vogt between 1839 ^tnd 1845, the freshwater fishes 
of Central Europe ; in 1842 he brought out his most im- 
portant “Nomenclator Zoologicus,” the result of many 
years’ gatherings, and which contained an alphabetical 
arrangement of the specific names of the entire animal 
kingdom, their etymology, information as to the authors 
who had proposed these names, as well as the year of 
their appearance. The “ N omenclator ” found a magni- 
ficent conclusion in the “ Bibliographic gdndrale d’ Histoire 
Naturelle,” printed at the cost of the Ray Society, un- 
fortunately not without some ugly mutilations on the part 
of the editor. 

While Agassiz no doubt exercised a considerable in- 
fluence on geology by means of his palaeontological 
researches, still it is as a glaccalist that his name 
will always be prominently associated with that science. 
Venetz’, Schimper’s, and especially Charpentier’s ob- 
servations and theories on the greater extension of 
glaciers, and their relations to erratic blocks at- 
tracted the attention of Agassiz in 1836 to the gla- 
cial phenomena of Switzerland. Charpentier’s theories 
on the former extension of glaciers and other points 
especially interested Agassiz, who gave himself with his 
peculiar energy and fertility of idea to the study of 
glaciers. With Gyot, Desor, Studer, and other young 
friends, did Agassiz during several years visit most of the 
glaciers of Switzerland, and examined them in their 
entire extent, from their origin to their lowest margins. 
In 1841 was the ascent of the Jungfrau undertaken. In 
the middle of the Aar glacier, at a height of 8,000 feet 
above the sea, twelve miles from any human habitation, 
protected by a huge block, was a station erected, which 
latterly obtained a European celebrity, under the name of 
“ H6tel des Neuch^telois.” Here for fully eight years 
were researches carried out on the origin of glaciers, the 
forward and backward oscillations, the structure and 
thickness of the ice, as well as its formation, the origin of 
moraines, &c. In 1840 appeared Agassiz’s first great 
work, ittudes sur les Glaciers,” in which he thoroughly 
discussed the chief phenomena of glaciers, and deve- 
loped his views on their earlier extension. In a second 
work, " Syst^me glacial,” he gave a satisfactory account 
of the observations made in the years 1841-45, especially 
on the progress of glaciers in various years and under the 
influence of conditions of temperature. The adoption of 
a special glacial period was the final result of Agassiz’s 
research among the glaciers of Switzerland, as well as 
those of Scotland and Wales. An immense ice-bed, the 
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lesult of a depression of temperature toward the end of 
the tertiary covered North and Central Europe, Asia, and 
North America, and a similar phenomenon was also 
found to have occurred in South Americaffrom the South 
Pole to Monte Video and Chile, as Agassiz ascertained 
during the Hassler Expedition of 1872^. The immense 
importance of this theory, both in geology and biology, 
was soon recognised, and its discussion has engaged the 
earnest attention of the ablest men in all departments of 
science. In the autumn of 1846 Agassiz went to America, 
partly on a commission from the Prusbian Government 
and partly to fulfil an engagement to give a series of lec- 
tures on Comparative Embryology at the Sewell Insti- 
tute of Boston. This course of lectures led to important 
results ; it aroused an enthusiasm for the study of nature 
in the widest circles, and Agassiz understood howto make 
the scientific development of North America in this direc- 
tion a matter of honour for the whole nation. The offer 
of the U‘>e of the steamers of the Coast Survey led to a 
scientific cruise in the summer of 1847 along the coast of 
Massachusetts, followed a few years later by a second 
larger cruise to the coral reefs of P'lorida. 

After Agassiz had been released from his scientific 
mission by the Prussian Government, he accepted with 
pleasure the Chair of Zoology and Geology in the 
Lawrence Scientific School of Harvard College, Cam- 
bridge, created specially for Agassiz by the founder of the 
school, Mr. Abbot Lawrence. Agassiz thus gave up all 
thought of returning to Europe ; he placed his activity, 
his science, and his talents, at the disposal of the nation 
that sho>sed itself so anxious to keep him, and where he 
would enjoy a social power and a liberty which were 
hardly possible to the savans of the Old World, 

As in Neuchdtel, so in Cambridge, Agassiz in a very 
short time attracted around him a circle of young men, 
enterprising lovers of natural science. With these, in 
June, 1848, he undertook a journey to the then little-known 
region of Lake Superior, In 1850 appeared his well- 
known work, “ Lake Superior : its Physical Character, 
-Vegetation, and Animals,” in which Agassiz discussed in 
detail the erratic phenomena of the lake, its future form 
and extent, the character of its ichthyological and rep- 
tilian fauna, while Cabot, Harris, Gould, and J. Leconte 
worked out the rest of the collections. In succeeding 
years he made similar expeditions with his pupils into 
the interior of the United States, and with the collections 
brought back laid the foundation of a natural history 
museum, which, until then, had no existence at Harvard 
University. 

In 1852 Agassiz went to Charleston as Professor of 
Zoology and Comparative Anatomy, but returned to Cam- 
bridge after two years, the warmer climate of the south 
not agreeing with him. Soon after he visited all the 
great towns of North America, lecturing in all depart- 
ments of zoology and geology. Everywhere he was re- 
ceived with enthusiasm, for his expositions were remark- 
ably clear and full of suggestive thought, his language 
noble and fluent, his knowledge of human science of the 
' widest, his manner so charming and his conversation so 
full of the highest instruction, that every one felt it a 
privilege to be near him. From that time Agassiz be- 
came the declared pet of the Americans ; he was the 
most popular man in the whole broad land, and in intel- 


lectual matters became its greatest benefactor, exercising 
his influence in improving education and increasing edu- 
cational establishments. 

In 185s Agassiz began to prepare for the publication 
of a magnificent work, Contributions to |the Natural 
History of the United States,” he having already pub- 
lished several papers on the subject in American journals. 
In a short time the necessary means were obtained by 
subscription, and in 1857 the first volume appeared, dedi- 
cated to Ddllingcr and his generous friend Francis Calley 
Gray. Unfortunately this work only reached the fourth 
volume. The first volume contained as introduction 
the universally- known and much-discussed “Essay on 
Classification,” which latter, as a separate work, was 
published in London in 1859, and in an enlarged French 
translation in Paris, 1869. Agassiz treated in this work 
the questions of the origin, development, and systematic 
arrangement of the organic world, and developed from 
these his philosophical views which he had obtained from 
his own studies and observations, and which stand in 
direct opposition to the Theory of Descent. 

Agassiz’s collections had grown so enormously that the 
accommodation at his disposal was quite inadequate. By 
the liberality of Mr. F. C. Gray and the State of 
Massachusetts, as well as Cambridge" University, a great 
Natural History Museum was begun in June 1859, and 
by December was so far advanced, that the greater part 
of Agassiz’s collections could be transferred to it. From 
this time the improvement and completion of this 
museum became the chief object of Agassiz’ s activity. He 
aimed at making it in comprehensiveness and suitability 
for its purpose, a pattern institution for the whole world, 
and fitted to give the friends of natural history all 
possible help in their researches. The Museum of 
Zoology and Comparative Anatomy is much better known 
to the public of Cambridge and Boston as “Agassiz’s 
Museum.” 

In 1864-65, Agassiz somewhat broke down from his 
continued labours, and he was advised to travel. He 
decided to visit Brazil, the fish of which furnished him 
with the subject of his first work. With six assistants 
he left New York in April, 1865, for Rio Janeiro. The 
party divided to work in various directions, Agassiz, him- 
self, selecting the Amazon as his sphere, sailed up the 
river to Manaos, at the Mouth of the Rio Negro, and 
thence to Tabatinga. During the journey from Pard to 
Manaos 300 species of fish were collected, of which one 
half were drawn from life by Burkhardt. His head- 
quarters were at Teffc and Manaos, where he studied the 
habits of the fish in their migrations in the main stream, 
and several of its tributaries. While he stayed here, his 
assistants explored some of the other tributaries of the 
Amazon, while others explored the regions on the Rio 
Francisco, Rio Doce, Paranahyba, &c. In July of the 
following year Agassiz returned to the United States with 
such a collection of booty as would have filled another 
Museum. With the co-operation of Agassiz, his wife, the 
true companion of her husband, and full of sympathy for 
his ideas, brought out the journal of these remarkable 
travels, which in a short time reached a sixth edition in 
America, and was translated into French in 1869. 

Again, in the end of 1871, Agassiz left for South 
America, on board the war-ship Hassler, Count Pour- 
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tales, in this well-known expedition, had charge of the 
deep-sea researches, while Dr. Steindacliner with Agassiz, 
was responsible for the other zoological collections. The 
results of this expedition are well known to naturalists. 
The leisurely cruise along the coast of Patagonia and 
Chili gave Agassiz an opportunity of studying the. glacial 
phenomena of South America. His stay in San Francisco 
and Sacramento gave an impulse of the greatest import- 
ance to education and science in these towns, and in the 
latter led to the creation of a Natural History Society, 
which Was named after him, the Agassiz Institute. 

The history of the Penikese School of Natural History 
must be so fresh in the memory of our readers that we 
need not here repeat the details. The success of the 
school, modelled somewhat after that of Dohrn, at 
Naples, exceeded all expectation, the accommodation 
being quite inadequate for the number of students who 
appeared. At the end of the first summer his pupils bade 
him a long good-bye in the hope of meeting their much- 
loved master next year. But the additional burden 
seems to have been too great for the strength of the 
never-resting devotee of science. After scarcely eight 
days^ illness, he died at Cambridge, December 14, 1873, 
in his sixty-third year, in the height of his fame. He has 
been justly named by his fellow-citizens of the States the 
" Humboldt of America.*^ Kver amiable and open in 
intercourse, stimulating and instructive, clear and concise 
in exposition, was Agassiz ; and his numerous pupils, of 
whom several have developed into important workers in 
science, as Alex. Agassiz, Stimpson, Putnam, Shalcr, 
Wilder, Morse, &c., ’clung to him with truly child-like 
love and respect. The news of his unexpectedly sudden 
death shocked the whole population deeply, for America 
had lost in him one of her citizens of whom she had the 
best right to be proud. 

Besides Dr. Steindachner’ s paper, wc would refer the 
reader who desires further details to a paper in the Revue 
des Dettx' Mondcs for July and August, 1875. 


WATERTON'S LIFE AND TRAVELS 

Wanderings in South Ameriea, the North-West of the 
United Statesy and the Antilles fn the Years 1^12, 1816, 
1820, and 1824. With Original Instructions for the 
Perfect Preservation of Birds, &c., for Cabinets of 
Natural History. By Charles Waterton. New Edition. 
Edited, with Biographical Introduction and Explana- 
tory Index, by the Rev. J. G. Wood. With 100 Illus- 
trations. (London ; Macmillan and Co., 1879.) 

T he reading world wdll feel grateful to both au{hor 
and publisher for this handsome edition of one of 
our classical books of travel and natural history *, while 
those who are already familiar with the work will read 
with interest and pleasure the excellent biographical 
notice of Waterton here given. We have first a sketch 
of his school and college life, when his taste for natural 
history got him into many scrapes ; but wx learn that the 
Jesuit fathers at Stonyhurst wisely utilised his irrepressible 
love of animals by making him rat-catcher and general 
vermin-killer to the establishment. We next find him 
travelling on the Continent, where he had a narrow escape 
of dying of the plague at Malaga. He visited Gibraltar, 
and saw a whole colony of the well-known apes which 
were then far more abundant than now. He speculates 
on the "tremendous convulsion of nature which had 


opened the channel of the Straits, observing that — " if 
apes had been on Gibraltar when the sudden shock oc- 
curred, these unlucky mimickers of man would have seen 
their late int^lfeourse with Africa quite at an end'’ — a 
passage whidh f^ecalls to us those extreme catastrophist 
doctrines in geotegy which are now happily extinct. 

When his wanaertUgs in South America were at an end 
he settled down in his ancestral Yorkshire home, Walton 
Hall, devoting himself to the management of his estate 
and the study of nature, and living a life of the most 
Spartan simplicity. His single room had neither 'bed nor 
carpet. He always lay on the bare boards with a blanket 
wrapped round him, and with an oaken block by way of 
pillow. He went to bed at eight, and was up, dressed 
and clean shaven every morning at four, having himself 
lit a fire and boiled water to shave with. His devotions 
and reading occupied him till six ; his bailiff's report, 
writing and business till eight, his breakfast hour ; so that 
he had done a fair day's work before most people are out 
of bed. His room was at the very top of the house ; he 
never touched fermented liquors, and took very little meat. 

His great delight was in studying the habits of birds 
and other wild animals ; and he devoted his park of over 
250 acres to this purpose. He had moats, and ponds, 
and swamps, woods and trees of all kinds ; and he spent 
10,000/. in surrounding the whole with a wall nowhere 
less than eight feet high, in order to keep out poachers 
and animal intruders. In this domain no gun was ever 
fired or anything done to disturb the feathered inhabi- 
tants. The very year after the wall was finished the 
herons came and established themselves in the park, 
where they had never bred before ; and, as Mr, Wood re- 
marks, it is strange that they should have known that the 
wall, which they themselves could so easily pass, would 
be any protection to them. He constructed a yew fort- 
ress for pheasants, built a cat-proof tower for starlings, 
and a lofty dovecot to secure his pigeons from poachers. 
Owls and titmice and many other birds had special haunts 
constructed for them, w^hilc rats and other bird-enemies 
were carefully trapped or poisoned. 

Waterton was one of the kindest and most humane of 
men. He studied the comforts of his horses, his dogs, 
and even of his pigs, as if they had been human beings. 
He had his gates specially constructed so that his horses 
and cows could lean over them and converse together, 
without inconvenience to themselves or injury to the gates. 
When he took possession of a deserted country house in 
Dcmerara, tenanted by frogs and snakes, owls and vam- 
pires, he tells us in his quaint language, The frogs, 
and here and there a snake, received that attention which 
the weak in this world generally experience from the 
strong, and which the law commonly denominates an 
ejectment. But here neither the frogs nor serpents were 
ill-treated ; they sallied forth, without buffet or rebuke, to 
choose their place of residence ; the world was all before 
them. The owls went away of their own accord, pre- 
ferring to retire to a hollow tree rather than to associate 
with their new landlord. The bats and vampires stey^ 
with me, and went in and out as usual." Even when, 
going down the St. Lawrence, he caught, crawling on his 
neck, the only bug he saw in N orth America, he “ thought 
of my uncle Toby and the fly ; " and so, instead of killing 
it, he " quietly chucked it among some baggage that was 
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close by, and recommended it to get ashore by the first 
opportunity.** 

Any wild animals that he does not actually want for 
specimens he treats in the same way, and it is therefore 
not surprising that he looks favourably on the Indian and 
his mode of life. Ignorant travellers and colonists call the 
Indians a lazy race ; “but,” he remarks,* “man in general 
will not be active without an object.^ When an Indian 
has got plenty to eat, what need has he to work ? He has 
no idea of making pleasure-grounds. Money is of no use 
to him as there arc no markets for him to go to, nor mil- 
liners* shops for his wife and daughters. He has no taxes to 
pay, no highways to keep up, no poor to maintain, no army 
nor navy to supply. He lies in his hammock both night 
and day (for he has no chair nor bed, neither does he want 
them), and in it he forms his bow, and makes his arrows, 
’and repairs his fishing-tackle. But when his provisions 
are gone he rouses himself, and scours the forest in quest 
of food. He plunges into the river after the deer and 
tapir, or passes through swamps and quagmires, and never 
fails to obtain food. Should the approach of night check 
him while hunting, he lays him down in the forest and 
continues the chase the next morning till he is successful. 
With us the poor or needy man has to work every day and 
all day long for a maintenance, but should this man ac- 
quire a fortune he usually changes his habits.” Water- 
ton then amusingly sketches for us the life of an idle 
man for a single day, and concludes: — “Now, could 
the Indian in his turn see this, he would call the 
white men a lazy, indolent set. Perliaps, then, upon due 
reflection, you would draw this conclusion: that men 
will always be indolent when there is no object to rouse 
them.** 

Not even Gilbert White was a closer or more accurate 
observer of the habits of animals than was Waterton, and 
had he recorded all his observations during the forty years 
he lived at Walton Hall we should have bad a work in no 
way inferior to White’s “ Selborne.” There is one 
curious observation of his which throws some light on the 
origin of one of the superstitions of natural history, but 
which seems to have been entirely overlooked. The 
name Caprimulgus, or “ goat-sucker,” has its equivalent 
in many European languages ; and the Irelief that this 
bird sucked goats or cows has been prevalent since the 
time of Aristotle, The only foundation for this wide- 
spread belief, suggested in any ornithological book to 
which 1 have access, is, that the goat-sucker is often found 
near sheep-folds and cattle-pens on account of the abun- 
dance of insects in such places. Pliny however says that 
they enter the folds and fly to the udders of the goats in 
order to suck the milk. This is a much more definite 
statement, and, strange to say, Waterton supports the 
fact thus stated by his own observation, and at the same 
time shows how the erroneous inference arose from this 
fact. At p. 233 of this volume wc find the follow- 
ing; — “I am fully persuaded that these innocent little 
birds never suck the herds ; for when they approach them, 
and jump up at their udders^ it is to catch the flies and 
insects there. When the moon shone bright I would 
frequently go and stand within three yards of a cow, and 
distinctly sec the caprimulgus catch the flies on its udder'' 
The passages marked in italics are most remarkable, since 
they directly confirm Pliny*s statement that the birds “ fly 


to the udders of the goats.” It is not quite clear by the 
context whether Waterton made this observation in Deme- 
rara or in England. He is describing the habits of the 
Demerara goat-suckers at the time, but as he has said 
I nothing about there being any cows on the deserted estate 
where he was staying, he may in this passage: be referring 
to his observations at home. 

In another passage at p. 198 this iS certainly the case* 
He says (according to his custom addressing bis readier 
as if speaking to him) : — 

“ When the moon shines bright you may hasre a fair 
opportunity of examining the goat-sucker. You wiU sae 
it close by the cows, goats, and sheep, jumping up every 
now and then under their beUies. Approach a little 
nearer,— see how the nocturnal flies are tormenting the 
herd, and with what dexterity he springs up and catches 
them, as fast as they alight on the belly, l^s, and udder 
of the animals. Observe how quiet they standi, and how 
sensible they seem of his good offices, for they neither 
strike him, nor hit him with their tail, nor tread on him, 
nor try to drive him away as an uncivil intruder.** 

There can be no doubt that these are Waterton*s own 
observations at home, though expressed rather generally ; 
but the other passage, at all events, written in the first 
person, is far too definite a statement to be doubted, 
coming from such an observer ; and it is curious that no 
modern writer on the subject appears to have referred 
to it. 

As a capturer of snakes Waterton was pre-eminent, his 
fight with the great boa constrictor, and his capture single- 
handed of a smaller one, which he allowed to coil round 
his body while he held its neck in his two hands, arc well- 
known incidents in his “Wanderings;** but Mr.. Wood 
tells us how he coolly manipulated live rattlesnakes in the 
presence of a number of friends at Leeds, transferring 
them from one box to another with his bare hands. His 
secret was, simjdy, that if a snake is not frightened by 
noise or sudden movements, its natural sluggishness pre- 
vents it from resenting cautious handling. 

We quite agree with the editor that few books have 
ever been written so thoroughly truthful and accurate, 
and so entirely free from exaggeration as those of Water- 
ton ; yet his veracity was often doubted by his reviewers, 
and he was classed among travellers of the Munchausen 
type. This however he little cared for, but he did not like 
to be called eccentric. He thought himself the most 
ordinary of human beings, though he climbed trees bare- 
foot and never in his life wore a black coat. “ Yet,’* as 
Mr. Wood well says of him, “ had he not been eccentric he 
would not have been the Charles Waterton so long known 
and loved. ... It was eccentric to come into a large 
estate as a young man, and to have lived to extreme old 
age without having wasted an hour or a shilling. It was 
eccentric to give bountifully and never allow his name to 
appear in a subscription list. It was eccentric to be satu- 
rated with the love of nature. It might be eccentric never 
to give dinner-parties, preferring to keep an always open 
house for bis friends ; but it was a very agreeable kind of 
eccentricity. It was eccentric to be ever childlike but 
never childish. We might multiply instances of his 
eccentricity to any extent, and may safely say that the 
world would be much better than it is if such eccentricity 
were more common.’* 

So far we have had only praise for this book, and 
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though we have said nothing yet about the illustrations, 
they are also worthy of commendation as really illus- 
trating the matter in hand, and being for the most part 
of excellent quality. But now we have the less pleasant 
duty of finding fault. Waterton had a strong prejudice 
against the use of scientific names. He tells us that the 
Salcmpenta is excellent eating ; that you hear the voice 
of the Hannaquoi at early dawn ; while such words as 
Conanacouchi, Labarri, and Karabimiti arc continually 
used without any explanation of their meaning. In pur- 
suance of his duty as editor Mr. Wood undertakes to 
clear up all these points, and to make the path easy both 
for the general reader and the scientific naturalist ; and 
he does this by means of an “Explanatory Index,” which 
occupies nearly one-third of the volume, and of which he 
says in his preface that he believes “ there is not a single 
living creature or tree mentioned by Waterton concerning 
which more or less information cannot be found in this 
Index.” 

"J'he index referred to does undoubtedly contain a great 
deal of useful and interesting information, but it is also 
full of the most extraordinary and misleading errors, 
which seem to show that Mr. Wood participates in his 
old friend’s contempt for scientific names, since he evi- 
dently thinks accuracy in these names of little import- 
ance. First we have several comi)letely obsolete names 
given, which the reader w’ould in vain look for in any 
modern book on natural history ; such as Chain])sa for 
Alligator, and Arapunga instead of Chasmorhynchus as 
the name of the bell-bird. Then we find misspelt or 
misplaced names; as Dcrotypus loronatus instead of 
Th'ioptyus acdpitiifius for the name of the sun-parrot, 
and Hclius curypyga instead of Eurypyya hclias for the 
sun-bittern. More important arc the coinjdetely wrong 
identifications of species, or the mixing together of two 
quite different animals. The ant-thrushes are said to 
belong to the genus Pitta, which is eastern, whereas they 
form a peculiar American family, Formicariida’. The 
feathers of the “wild turkey,” a bird w^hich does not 
exist in South America, are said to be used by the Indians 
of Demerara. The “ hannaquoi,” or motmol, is said to 
be named Orialida moimof, and the description mixes up 
the real motmot (Momotus)and the gallinaceous Ortalida, 
sa\ ing that the eggs arc blue and that the bird can be 
easily tamed and feeds with the poultry ; which is cer- 
tainly not true of the motmot, of which a figure is given, 
and which is a solitary forest bird whose eggs are white 
and which never walks on the ground. The “kurumanni” 
wax is said to be produced by a wild bee named Ccroxylon 
audit ola^ which is the name of the wax-palm of the Andes. 
The name of the “ coral -snake ” is given as Tortrix 
scytah', whereas the species belongs to a quite distinct 
family, being either an Elaps or a Pliocerus ; while the 
deadly “labarri” snake is named Elaps Icinniscaius^ 
though, from the description Waterton gives, it is almost 
certainly a Craspedocephalus. The red grosbeak, which 
Waterton mentions as a rarity he was long in search for 
and gives a recognisable description of, is called Car- 
dinalis virginianus, a bird not found in Demerara ; 
whereas it is almost certainly the Pitylus crythromclas. 
The little tiger- bird is said to be a Tigrisoma or tiger- 
bittern ; but Waterton^sjdescription shows it to be Capita 
<ayane 7 xsis^ a fruit-eating bird of a totally distinct family. 


The “yawaraciris ” are said to be manakins of the genus 
Pipra ; but the description in the text clearly points to 
the well-known blue creepers” of the genus Ccereba. 
The jay of Guiana described by Waterton, and which Mr. 
Wood could nok determine, is the Cyanocorax cayanus^ 
while the ** gran^ gobe-mouche,” which is omitted from 
the index, is easily recognisable as the Quenila rubrP 
collis. Of the plafft identifications I am not prepared to 
speak, except to remark that the cultivated pineapple is 
certainly not a species of Pitcairnea, 

It is to be hoped that this delightful work will come to 
a second edition, and admit of these blemishes being 
removed. It would also be a great convenience if re- 
ferences were added to the explanatory index, to avoid 
the trouble of first going to the index proper and then 
back to the body of the work. These, however, are 
matters which, though important to the student who 
keeps the book for reference, will not much affect the 
enjoyment of the general reader ; and I can therefore 
cordially recommend all who have not made the acquaint- 
ance of the “Wanderer” to do so in the pages of the 
present volume. A. R. W. 


OUR BOOK SHELF 

V eber chcmaliyc Strandliniai in anstehendem Eels in Nor- 
WLgeji. Dr. R. Lehmann. (Halle, 1879.) 

Probably no feature of Scandinavian geology has been 
more frequently discussed than the remarkable lines of 
terrace which have been traced along the slopes of the 
coast, even up into the far northern fjords. Certainly no 
stranger, even if ignorant of geology, can visit these 
regions without being impressed by the freshness and 
persistence of these “parallel roads,” which wind in and 
out among the intricate navigation of strait and sound, 
islet and archipelago. From the time of Celsius down- 
wards a continually increasing literature has been devoted 
to this subject, and now Dr. Lehmann, of the Rcalschule, 
in Halle, adds another essay to the pile. He discusses at 
length and rejects the theories of erosion by glaciers and 
by floating ice, and adopts that of breaker-action. But 
probably no exclusive theory is correct. Unquestionably 
Norway has been overridden by land-ice, scarped and 
notched by coast-ice, as well as cut into by tides and 
breakers. That the terraces mark lines of former sea- 
level seems so self-evident that it hardly deserves more 
than a simple mention of the fact. But when these lines 
were cut out of the rock and the land was a hundred feet 
or more lower than it is now, the coasts were doubtless 
cumbered with ice, and while the breakers were grinding 
out a platform from the solid rock, their work was 
probably expedited by drifting masses of floe-ice. Dr. 
Lehmann’s pamphlet is useful for the collected references 
it contains to recent literature on the subject. But it is 
needlessly voluminous. 

Die Lust an der Musik. Erklart von H. Berg. B. Behr’s 
Buchhandlung. (Berlin, 1879.) 

This is a little pamphlet which we have perused with no 
small amount of disappointment. After a short chapter 
treating of the origin of music, in which the author 
merely recapitulates the theory expounded by Darwin 
long ago, we come to Chapter IL, on the development of 
music, in which the author states very little that has not 
before been stated by Darwin, and particularly by Helm- 
holtz, in his “ Lchre von den Tonempfindungen.” The 
principal chapter, viz., that on the effects of musi<^ in 
which we expected to find the explanation promised in 
the title of the pamphlet, or at least the expression of 
some new ideas on the subject, occupies but four small 


NATURE 


579 


AprU 24, 1879] 


pages, and contains merely a few illustrations of the 
capacity inherent in music of modulating the pleasant 
sensation it produces in the mind of man in a number of 
various ways. An appendix treats of the pleasure man 
derives from the aspect of colours, certjin forms, and the 
beauty of the human body. 

I 

LETTERS TO THE MdITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of rejeeted manuscripts. No 
notice is taken of anonymous communications, 

[ The Editor urgently revests correspondents to keep their letters as 
short as possible, ihe pressure on his spcue is so great that it 
is impossible otherwise to ensure the appearance even of com- 
munications containing interesting and novel facts.'] 

On the Spectrum of Brorsen’s Comet 

The observations of Prof. Young on the present appearance 
of the spectrum of Brorsen\s comet are of great interest, from 
the circumstance to which he refci-s in his letter in Nature, 
vol. xix. j). 559, namely, that in 1 868 I found the po'^itions of 
the three bright bands of this comet not to agree with those of 
other comets which I showed to be coincident with the bright 
bands in the spectrum of flames containing carbon. 

The care I bestowed upon the determination of the apparently 
anomalous character of the s])ectrum of Brorsen’s comet in 1868 
gives me great confidence in its approximate accuracy. I wish 
now to call attention to the fact that a spectrum apparently 
essentially similar to the peculiar one exhibited by Hrorsen’s 
comet in 1868, was observed at Dunecht by Lord Lindsay in 
the case of Comet C 1877 (Borelly’s). It is remarkable that 
another comet. Comet B (WinnecKc’s) 1877, observed by Lord 
Lindsay on the same evening (May 6) presented the ordinary 
cometary spectrum. 

Lord Lind -ay’s diagram in the Monthly Notices R.A.S. (vol. 
xxxvii. p. 431) of these two sjjcctra agrees as nearly as can be 
expected in such observations with my diagram in the Thil, 
lyatLs., 1868 (I’l. xxxiii.), contrasting the spectrum of Comet B, 
1868, with that of Brorsen’s comet. 

It may be accepted, therefore, as beyond doubt that the un- 
usual form of spectrum of Brorsen’s comet in 1868 is occasion- 
ally ])rcsentcd by comets. The great interest of Prof. Young’s 
observation lies in the information which it gives us that the 
same comet may j)rcsent on one occasion one spectrum, and on 
another the other spectrum. 

1 regret that the special arrangement of my telescope for pho- 
tographic work does not permit me to observe the spectrum of 
Brorsen's comet at its present appearance. 

Upper Tulse Hill William Huggins 

The Migration of Birds 

In Nature, vol. xix. p. 433, there is a notice of my paper 
“ Ueber das Wandern der Vogel,” to which I have somewhat to 
reply. 

However agreeable it is to me that my views should be com- 
' municated to your readers, and however little 1 object to their 
being submitted to rigorous criticism, I must still also desire that 
this criticism be fair. 

I believe it is due to differences of national customs that your 
reviewer has not quite satisfied this desire. We make, perhaps, 
in Germany a sharper distinction between a scientific treatise and 
a popular w'ork than in England. Of the latter we do not re- 
quire that it bring forth what is nnv, but only that it should give 
m what it has to give in a clear and easily intelligible manner. Nor 
do we require completeness of such a w ork, or even a criticism 
of the scientific works on which it is based ; indeed, it is gene- 
rally left to the author how far to cite his sources of information 
and how far not. In the scientific treatise it is quite otherw ise ; 
here only that is of value which is new; the theme ma'-t be 
treated exhaustively j the sources must always be named and 
dealt with critically, &c. 

Now my publication is a lecture, which was delivered before a 
company of educated ladies and gentlemen, and so befote mere laics, 
and a year and a half afterwards was printed in Virchow and 
Holtzendorff’s Collection of Popular I^cture.s. It thus belongs 
unquestionably to the categorv of popular writings. 


For this reason your severe critic had no occasion to point out 
that in my lecture there is much that had been long known, that 
sources are named but rarely, and that no scientific criticism is 
exercised. That is quite a matter of course in a popular work, 
at least in Germany. Mr. Newton would have had much better 
right to feel surprised that even any ne 7 v ideas were contained 
in it. 

My original aim in this lecture was merely to make my hearers 
acquainted with the new facts and views on the migration of 
birds, as they have been established by Wallace, MiddendorfT, 
and especially by Palm^n. As I followed the new facts theo- 
retically to their consequences, there arose perhaps some new 
ideas, which I should be glad to find verified in the future. 

It is further a matter of course that, notwithstanding the 
popular form of my work, I stand by all that 1 have said ; but I 
must protest against being made responsible for what / have net 

Thus, e,g., I have nowhere said that I hold Palm^n’s routes of 
flight for “ absolute truths.” I am rather quite of Mr. Newton’s 
opinion, that these routes are merely inferred, not dtrectly ob- 
served, and therefore that they are to a certain extent “conjec- 
tural.” In this sense, however, the routes of birds must ever 
remain comparatively “ conjectural,” unless one were re folh^w 
the birds in a balloon. But while “conjectural, Palmens 
routes are yet inferred by a purely scientific method, and 1 doubt 
not that most of them will in the mam be confirmed by further 
observations. Precisely in the application of this method lies 
Palmeii’s great merit, and it is only to be hoped that ornitho- 
logists will follow further in his footsteps, and correct his mis- 
takes by accumulation of new facts. That Palmen s routes con- 
tain some errors 1 do not doubt ; I should rather wonder if it 

were not so. v 

Little, however, comes of this with reference to the qiie.stions 
which are treated with sjiecial fulness in my lecture, the ongt na- 
tion of (he instinct of migration, and the pinvers by which the bird 
reaches its distant goal, . , , . 

1 have, further, nowliere said that birds fly over the sea at a 
hci‘^ht of 20,000 feet, but have merely cited the fact that birds 
liave been seen at such height ; with reference, of ctmrsc, to ex- 
planation of their flight over the f-ea. X believe that birds, m 
flight over the sea, do not close theiveyes, but exercise their keen 
eyesight as far as possible. Therewith, however, it is not said 
(as Mr. Newton imputes tome) that in all flights over the sea 
they always keep the land in sight. 

I desist from adducing further misunderstandings by Mi% 
Newton, and come to what / harr actually said and am minded 

to maintain. , , . . . ^ 

In agreement with Palmen, 1 have expressed the opinion, 
migratory birds have no special sixth sense, as Middendorff has 
as^-nmed, but that they find their way only with the help of their 

oruiinary five senses, ^ ^ , r 1 

Mr. Newton seems to be of a different opinion. He docs not 
say, indeed, whether he agrees with MiddendorfT, but he brin^ 
forward ob.-ervations which appear incapable of harmony with 

my view. . r t 

Eirsf, there apiiear in New Zealand two species of cuckoo 
{Chry^ococcyx lucidus and Eudynamis iaitensis) which regularly 
fly some 1,000 miles’ distance over the ocean. I believe with 
Mr. Newton that the birds cannot fly so high as to .see at once 
New' Zealand and the Norfolk or Kermadcc Islands, though on 
the former is a hill of 1,000 feet. Likewise I will accept the 
case of Charadr lus pluvialis as a regular guest of the Bermuda 
•Islands, and a doubtful Charadrius species as regular guest of 
the Sandwich Islands. All these observations are, indeed, still 
very miperject, inasmuch as it is not known whence the birds 
come nor whither they go ; but so much seems certain, that they 
do regularly fly over large stretches of ocean in which are almost 
no islands or rocks, and which are so great that they must of 
course also fly by night. 

What then? Arc we therefore compelled to make the 
assumjHion, with MiddendorfT, of a sixth sense, which informs 
the bird which direction is north ? Is there no simpler explana- 
tion of the fact ? Obviou'-ly, we should only be warranted in 
accepting such a purely hypothetical sense, if it were clearly 
proved, that w'e could never get to undcrstan<l the facts without 
it. 

The question had already occupied me, before I knew of 
Mr. Newton’s example-^. 1 omitted it in my lecture, because it 
seemed to lead me further into the region of hypotheses than I 
considered I could answer for before my audience. 
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I do noi klieve that we arc neccssitaiaf by the far sea flight of 
nrdSf to assume a sixth setise. Is it not conceivable that bir& 
irc capable of keeping exactly the same direction of flight for 
many boura together, and so to flv somewhat like a shot ball or 
a steamsbip with rudder bound fast? From the physiological 
side, it might of course be objected that a very slight difference 
in the strength of the right and left wing-beats must cause a de- 
flection from the original course, just as in the case of rowing 
without a steersman, a constant control by sight is necessary, if 
the right direction is not to be lost. To this might be replied, 
however, that birds are so accomplished in flight, and that we 
may assume they have an extremely fine muscular sense. Besides, 
they migrate mostly in company, and an error in flight of one 
bird will be easily corrected by the others. 

But how do they hit the direction in flying away from the 
coast? They must he able to exactly measure the angle at 
which they ought to leave the land. Therein, of course, a quite 
small error would involve great deflections from the proper 
course, hut do we knoiv that this does not actually occur often 
enough ? and may it not he supposed that in many cases corrections 
are made in the flighty as soon as any point of orientation again 
emerges in the cirde oj vision ? So much we at least know, that 
even on land birds wander not infrequently. And it is at least 
not demonstrated in any one of the case': cited by Mr. Neivtoiif 
that the birds referred to a\)peared on those islands every year ^ 
nearly at the same time and in the same number. 

Mr. Newton adduces a second series of “facts” which seem 
to be against the sufficiency of the five sen ies ; hut are these really 
facts ? 

The young, scarcely three months old, of many of our birds, 
are said to pursue their flight southwards in autumn alone. Is 
that certain ? and have we not here, perhaps, a too ready deduc- 
tion of general rules from a few well-observed cases? Mr. 
Newton even says : ‘‘This seems to happen with nearly all the 
accipitres,” &c. lie quotes a letter from M. GatKc, stating that 
in July “ Young starlings ])ass over Heligoland by liundr^s of 
thousands without a single old InrJ accom]mnying them.” I 
confChS that I cannot regard tliis as a fact^ but as a more oi less 
probable conjecture ; for M. Gatke, though an excellent ornitho- 
logist, could not possibly have inspected a hundredth part of 
these “hundreds of thousands ” of .starlings flying about. 

I do not mean to assert that these or the other data are false ; 
they may well be correct I merely hold that we must guard 
against building far-reaching theoretical inferences on obser- 
vations the general validity of which is not in the least demon- 
strated. 

But even supposing that all these data arc correct ; further, 
supposiiii; it certain, that these young birds, uhich go forth 
alone, also actually find the route of the species wiUi the same 
certainty ns if they had knoun it long before, wtmld these facts 
be explained by the supposition of a magnetic sense? I think 
not. For in that case, u hat mu I liave been born with the young 
bird? Merely this magjictic sense? i.e., the power of directly 
perceiving external drectioii in its own body? By no means. 
There must also be born u ith the young bird the consciousness of 
what angle to the magnetic meridian it must shape its flight at. 

But much more than this. It has been long known that birds, 
so long as they arc migrating over land, frequently alter their 
direction ; hence, supposing the young bird to be guided by a 
magnetic sense, there must be born u ith it the tendency to fly 
(say) twenty miles at an angle of 45” to the magnetic meridian, 
then 100 miles at an angle of 27”, and so on. That this is 
physiological absurdity, no one would deny. 

For these reasons I hold that a spa ia I sense for dit cit ion does not 
exist in birds ^ and that the phenomena of migration, however 
wonderful they appear, yel cannot ultimately depend on magic 
{Zauberci)y and in this Mr. Newton no doubt agrees with me. 
Hence, nothing rcmain-> but to try to explain these phenomena 
by the known physical and mental properties of birds j for there 
U no third course. 

I shall be rejoiced if Mr. Newton succeed with this better 
than I. August Weismann 

Freiburg im Breisgau, March 31 


{April *4, 18-0 


such an act-i*|#eel, the wide publi^M fl 

X which I had portjmfjar reason to consider unfounded. I did 
^ spoke of birds flying over the sea 

at the height of 20, 000 feet, though there .seems no reason why 
some might not, if they can do so over the land : nor did I 
impute to him that they always keep land in sight. I had no 
need to declare my disbelief in Dr. von Middendorfl's magnetic 
hypothesis, for 1 never met with any man that held it. I had 
spoken of it already elsewhere {Encycl. Brit. Ed. 9, iii., p. 769), 
and I considered it had been set at rest for ever by Prof. Baird in 
the article I cited. In like manner it seemed useless to disclaim 
any belief in the possession by birds of a sixth sense ” which 
is not common to ourselves and other animals. My only object 
w’as to show that Dr. Weismann’s theory was inconsistent with 
certain facts, and nothing he has since adduced makes me think 
it otherwise. As to some of these “facts” he is incredulous, 
and 1 have no fault to find with his caution in this respect, but I 
am sure that the more he investigates them, the less he will be 
inclined to demur to them. I shall leave to the ornithologists of 
New Zealand the defence of those that relate to their cuckoos. Dr. 
Weismann will find in Mr. Jones’s “Naturalist in Bermuda” 
(London, 1859) more than enough to justify my allegations in 
regard to the passage of Charadrtus virginicus (not htuvialis) 
over those islands ; indeed Jt has long been notorious ; and as to 
the plovers of the Sandwicb group, I have not only to thank 
Capt. Long, R.N,, for his confirmation (suprot p. 460) of my 
statements, but also I’rof. George Forbes, who kindly informs 
me that when there, on the occasion of the transit of Venus, he 
sliot scores of these birds, and that his friend Capt. Cator, K.N., 
of II.M.S. Scoutf having sailed thence, w as overtaken in mid- 
ocean by them, /lying in a direct line for Vancouver’s Island, on 
arriving at which he found they had already reached it. Con- 
cerning the “ facts ” relating to some young birds preceding their 
parents in migration, the more inquiries 1 make of well-placed 
observers the more satisfactory are the answers. For want of 
space I cannot here give the details, but I may just say that Mr. 
Cordcaux, who has been for many years a w atchful observer of 
migratory birds on the Lincolnshire coast, has named to me nine 
species of Limicohr^ of which he has ]iersonally assured himself 
that the young migrate apart from, and .invariably arrive earlier 
than, the old — thus fully bearing out Tcmminck’s assertion, made 
nearly forty years ago. The case of our cuckoo-, which J cited, 
is incontestable, and M. Gatke, I doubt not, will satisfy any 
scruples about his starlings in that book w'hich w'C arc expecting 
from his hands. 

I will also take this oppoiluuity of replying to Mr. Pringle’s 
note {suprhf p. 481). My chief reason for not referring to the 
matlu* of temijeraturc was that w^e know too little of the power 
of birds to resist extreme cold to depend much upon it, and I 
thought I w^ould not take up room by bringing in that question. 
Doubtless there is something in what he says touching the loom 
of land, but I fail to see how it will help very far, and especially 
in nocturnal flights. ALFRED Newton 

Magdalene College, Cambridge, A])ril 20 


The editor having afforded me the opportunity of seeing the 
foregoing remarks, it will, perhaps, be convenient to the readers 
of Natukk that I should here add tlie comments I have to 
make upon them. 

1 deeply regret if my criticism of Dr. Weismann’s treatise or 


Colour in Nature 

I WISH to ofler a few remarks upon Mr. Wallace’s kind and 
appreciative review of my w'ork on the “ Colour-Sens-e ” in 
Nature, vol. xix. p. 501. Mr. Wallace attributes to me 
“many errors ” and inaccuracy as to matters of fact ; h'lt 1 do 
not think the instances he alleges are sufficient t » justify the 
statement. Had 1 said in every case what Mr. Wallace makes 
me say, I should, doubtless, have been misrepresenting facts ; 
but it seems to me that in mo.^t of the passages to which he refers 
he has slightly misconceived my meaning. I should not attempt 
to oppose so distinguished a naturalist on points of biological 
inference, but I venture to defend the accuracy of my statements 
of fact. 

I. “ Scissirostrum Paget does not * belong to a family geneialiy 
dull,’ while it is itself decidedly duIl-coToured.” The first 
statement will be correct if we place Scissirostrum among the 
brilliant starlings ; but Mr. Wallace himself, following Prince 
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Lucien Bonaparte, puts it next to the West African Buphaga, 
Now the Buphaga are certainly dull birds, while Sdsstrostntm 
is described in the ** Malay Archipelago ” as ** almost entirely 
of a slaty colour, with yellow bill and feet, but the feathers of 
the rump and upper tail-coverts each terminate in a rigid glossy 
pencil or tuft or a vivid crimson ” (i. 430). I^wrote with this 
passage of Mr. Wallace’s under my eyes, and refer in a footnote 
to his volume for the vivid crimson. I did nor say the bird 
was brilliant, I merely noticed the colour of^ts tail and beak. 
The case really stands thus ; If Scissirostrum was differentiated 
from a generic ancestor generally resembling Bup/iagOt we have 
to inquire, why did it develop these ornamental adjuncts ? and 
my answer is, because while Buphaga pecks the parasites of the 
backs of mammals, Scissirostrum feeds off “grains and fruits.’* 

2. “Santarem, of which it is said ‘the pastures are destitute 
of flowers, and also of animal life, with the exception of a few 
small plain-coloured birds,* is one of the richest localities for 
flowering shrubs in South America.” Now, this passage to 
which Mr. Wallace takes exception is not mine, but is a textual 
quotation from Mr. Bates (“Naturali'it on the Amazons,” 
p. 183). It is given in inverted commas in my text, with 
reference to the original in a footnote. I was, of course, aware 
that the Brazilian woods generally were full of brilliant birds, 
and that “the bultcrflies in the adjacent forests were gorgeous in 
the extreme.” What 1 wished to point out was that in particular 
spots like these meadoW'«, where the general aspect of the flora 
was not bright, the purely local fauna was likewise dull. We 
may find great varieties in this respect nearer home in a meadow, an 
adjacent warren, and a moor or swamp behind it. Moreover, 
the passage was professedly (quoted, sim^ily as showing the 
general impression left upon my mind by reading various books 
of travel. May I add a sentence from a private letter of Mr. 
Darwin’s, which heljis out the same view on a larger scale ? 
“The contrast,” he says, “in the colour of the birds in 
Patagonia” (where he had just noticed “ the .sombre aspect of 
nature”), “and on the bright green flower-decked plains of 

I.a Plata is very striking.” 

3. About a certain squincl, described in the “ Malay Archi- 
pelago ” as having a tail “ ringed with gray, yellow, and brown,” 
and as lo iking “exceedingly pretty,” Mr. Wallace now says it 
“is one of the dullest of the group,” while he did not “.say a 
word about its feeding on ‘bright-coloured fruits.*” But he 

.say that it w'ould cat “any fruit ” (i. 192), and I presume, 
therefore, that it sometimes cats “bright coloured food.” 

4. “S(j far from the colours of caterpillars being ‘mostly 
protective,' every entomologist knows that a large number of 
caterpillars in every jiarL of the world arc conspicuously 
coloured.” True ; but Mr. Wallace himself w'as the first to 
sugge-it that these conspicuou'. colours w ere theinselvc-> ])rolectivc 
by giving warning of inedibility ; and I am at a loss to under- 
stand what he means by tlius going back upon his own words. 
I took my statement from Sir John Iiubboek’s lecture “On 
Certain Relations between Plant', and Insects,” ])p. 23 24, where 
this fact of universal protective c ilouring in larv.v is \ery clearly 
brought out. 

5. “Again, the ground-feeding pheasant family are passed 
over a.-> containing only one lirilliant bird, the jicacuck, w hereas 
it abounds in species of the iiio^t gorgeous colour.” But my 
words are very different from this — “ Even among the jihcasants 
themselves,” I say on ]>. 176, “many .species arc far from 
brilliant ; and when w’e come to compare the whole family wdth 
that of the parrots or the humming-birds, w^c shall find that the 
peacock alone can fairly come into competition with the typical 
fruit-eaters and flower-feeder'.” Mr. Wallace goes on to men- 
tion (amongst others) the “Impeyan pheasant of the Hima- 
layas,” and “the intensely-brilliant fire-hacked pheasants of the 
Malay countries,” as among the most brightly -coloured species. 
Any one would suppose from hi-, review that I had totally over 
looked these cases ; but in the very same paragrajih with the 
sentence which Mr. Wallace blames the following passage 
occurs: — “The forests of the Himalayas and the Malay Archi- 
pelago, with their great brilliant fruits and flowers, awd their ex- 
quisite insects, form the haunts of the most beautiful species of 
pheasants” (p. 177), As a matter of fact, before writing that 
paragraph I had carefully compared all the liyinq p/iasiauiga in 
the Zoological Gardens, and all the preserved specimens in the 
British and Oxford Mue.sum.s ; and I feel sure tliat any one who 
does the same w ill agree with me that the peacock alone can be 
placed in the very first rank of brilliant colouration. 

6. How much the subjective element enters into these ques- 


tions may be seen from the following remark of Mr. Wallace 
“ The tigers, the zebras, the beauti&ly -marked antelopes, and 
the spotted deer and giraffes, are really among the most 

brightly-coloured of all mammals^ are passed over as less beauti- 
fully coloured than the squirrels and monkeys.” Now I confess 
myself simply astounded at the statement that the zebra, of all 
animals in the world, is brightly coloured — a creature without a 
tin^e of anything but creamy white and black about its body. 
Quite apart from the nature of food or surroundings, I call a 
panda a brightly-coloured mammal ; or a mandrill ; or a Rhesus 
monkey ; or a Canadian chipraonk ; but certainly not a tiger, a 
zebra, or a giraffe, none of which has a single tinge of scarlet, 
blue, green, or bright yellow. 

No one who knows anything of Mr. Wallace could for one 
moment imagine him capable of intentionally misrepresenting 
the humblest opponent in the smallest particular ; and I owe 
him many thanks for much kind and appreciative criticism both 
on this and several previous occasions. Vet I cannot help think- 
ing that in these instances*, and others with which I will not 
burden your space, he has unconsciously permitted mere differ- 
ences or opinion unduly to assume the appearance of po.sitive 
errors in fact. Grant Allen 


Remarks by the Reviewer 

1. Scissirostrum J\v^ei is universally placed in the .stsu’ling 
family. Its afliuily to Buphaga is very doubtful, while its crim- 
son-tipped tail ‘Coverts are very differeni from “« tail of vivid 
crimson** w^hich Mr. Allen gives it (p. 184). 

2. I object altogether to founding theories on chance expres- 
sions of travellers. It is curious, that in my “Travels on the 
Amazon” (p. 157) I refer to these same Saularem psistures as 
follows: — “ There were some boggy meadows here, more like 
those I of Europe than one often s-ces so near the equator, on 
which were growing ])retty, small MeUustomas and other flowers. 
The paths and canipo^ were covered with flowering myrtles, tall 
A/claitiwmSf and miiiibcrs of passion-fl )wers, convolvuluses, and 
bignonias.” These open meadows and campos really exhibited 
more conspicuous flowers tlnii tlic woods and forests which 
swarmed wdth In-illiant butterflies and bird.. 

3. 1 referred to the sciulrrel, because it was the only example 
given by Mr. Allen which I could at the moment test. 

4. My argument is, that the colours of caterpillars are often 
as varied, as vivid, and as beautifully arranged as in birds and 
winged insects. 'I'liis is not neces'-ary for protection by conspicu- 
ousnessy for which purpose any tint contrasted with foliage, such 
as black, or white, or ringed with black-and-white, would have 
sufficed. 

5. The “pheasant” question I leave, as Mr. Allen has placed 
it, for the consideration of naturalists. 

6. Here it seems to me Mr. Allen is himself changing his 

ground. His main argument is that the .esthetic tastes of the 
higher animals are the same as oms, yet he objects to the ele- 
gantly-marked and intciisely-contrastetl zebra and tiger being 
called “ brightly-coloured.” Surely they are more beautiful than 
the mandrill or the Rhesu. ; while among animals is as 

much a colour as among flow'crs. Alfre© R. WALLACE 


Nitric Acid Batteries 

I INXLOSE the results of some cxjieriments I have lately made 
to ascertain if the cost of w orking the nitric acid batteries of 
Grove and Bunsen could lie reduced. I find that the nitric acid 
call be replaced by a mixture of half nitric and half dUute 
sulphuric. And the latter gives a higher force for nearly three 
liour.s. I'he exiicrimenls w ere made with a large-surface volta- 
meter, and the gases were collected during one minute every 
half-hour ; four pint- dze cells were used. The experiments were 
repeated, and every c ire taken to avoid any error. I have also 
used the mixed acids very successfully with twenty-eight cells for 
the electric light. I jiresuine the increa.scd power is due to the 
internal resistance of the battery being slightly lowered by 
the addition of the dilute .sulphuric acid in the porous cell I 
may add that the fumes were much less than when nitric acid 
alone is used. John Henry Knight 

Farnham, April 19 

The Black Rat 

In regard to the distribubution of the black rat (Jlfus rattus), 
your correspondent may be glad to know' that this animal, spread 
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€>vcr the States in early days, but has since been supplanted, 
as in England, by the brown rat (M, decumanusY Forty years 
ago the black rat was the only rat in South-west Ohio. About 
thirty years ago the brown rat drove him out. Some years 
later the same occurred in Illinois. I have been informed by one 
of my students living in Minnesota, that neither rat is known in 
and about the town of St. Cloud in that state, only one having 
ever been seen there, and that was killed on landing from a 
steamer. 1 have seen it stated that the black rat is still to 
be found in some localities in England, among them the White- 
chapel Docks. E. W. Claypole 

Antioch College, Ohio, April 7 


Did Flowers Exist during theXarboniferous Epoch ? 

I CANNOT accept Mr. McLachlan’s reference of the interest- 
ing Bre^eria borinmsis to the Ephemeridae, even though he has 
“examined the fossil,” and “has no doubt” about it. The 
photograph which I possess is so beautifully sharp that it brings 
out the minutest details, and a careful examination and com- 
parison of it with specimens and drawings leads me to the con- 
clusion, that in the general character of the wing-ncuration it 
is strictly lepidopterous and of the llombycine type, having the 
costal, subcostal, and median nervures, with their branches and 
bifurcations, arranged precisely as in that group, but differing in 
the much greater length of the wing and the increased number 
of the branches of the subcostal vein — seven instead of four. In 
some of the Chalcosiidsc, however, there are often six branches 
to this vein, but crowded together and sometimes anastomosing, 
owing to the much shorter apical portion of the wing. In this 
family also we often have an intermediate fals e vein, which is 
distinctly visible in the fossil. Until, therefore, 1 am referred 
to some group of insects with which it more nearly agrees, 1 
must believe it to be an ancestral moth, even though, according 
to Prof. Haeckel and Mr. Scudder, moths ought not to have 
existed in the carboniferous epoch. 

After a careful comparison ol the photograph with specimens 
and figures of Ephemerida*, 1 can see no resemblance whatever to 
the neuration of the family vith which Mr. Mcl.achlan ^o con- 
fidently associates it; while the “dense Iransvene reticulation” 
to which he refers seems to me to be merely due to crumpling of 
the membrane, and certainly bears no close resemblance to the 
strong reticulation of the vcining of the Ephemerida?, and it is, 
moreover, only visible at all at the ba.‘e of the wing. The 
general form of the wing and arrangement of the veins arc, 
however, so different, as, to me, to be conclusive against this 
view. At.fred K. Waliace 


Blue Flame from Common Salt 

At the present time any spcctro^cojdc observations of coloured 
flames are peculiarly interesting, and I am glad to see the origin 
of the blue or violet flame produced by common salt and other 
chlorides again discussed in your pages. 

In the letter of Mr. Percy Smith (Nature, voI. xix. p. 483), 
he considers the only feasible explanation to be “ that it is due 
simply to hydrochloric acid,” but he gives no proof, and admits 
that a spark betw'ecn carbon points in a bottle of this gas docs 
not give the violet bands. In a short paper on the subject in 
the Philosophical Magazitie of December, 1862, 1 considered 
“this supposition is negatived by the fact that anhydrous chlo- 
ride of copper emits the>e rays equally whether it be placed in 
a flame of hydrogen or of pure bisulphide of carbon.” Neither 
does this characteristic flame jeem due to any carbon compound, 
inasmuch as several chlorides wdll give it in a hydrogen flame. 
1 also found that “a stream of chlorine or hydrochloric acid 
passed into a flame never gives the violet light, nor does Dutch 
liquid, muriatic ether, or chloroform mixed with alcohol and 
burnt in a spirit lamp,” though chloride of platinum or gold 
give a flash of it at that temperature. 

Would Mr. Smith favour us with any details of his expeid- 
ments which may support his conclusion? 

17, Pembridge Square, April 10 J. II. Gladstone 


Cape Diamonds 

At the Croydon County Court a lady sought to recover 
*5^. paid for a ring, the stone in which had been represented 


to be a diamond^ and which was indeed admitted to be a Cape 
diamond. 

Judgment was given for the plaintiff, because several diamond 
dealers gave evidence which, the judge stated, clearly showed 
that what were described as “ Cape diamonds” were not at all 
to be regarded <w«ordinaiy diamonds, and the receipt showed that 
the ring was sold as a diamond ring. The “several diamond 
dealers ” seated 4 iat so-called Cape diamonds were comparatively 
valueless and lacked the essential qualities of the Brazilian stones, 
viz., lustre, hardnfts, and colour. 

Now all this is beside the question, which was not as to the 
value of Cape diamonds, nor yet what they lacked of the qualities 
of the Brazilian stone, but simply whether this stone was a 
diamond or not, not even whether it was or was not an ordinary 
diamond, and I am surprised that any judge could be thus lad 
away from the legal point. 

I see that notice of appeal has been given, and it is to be 
hoped for the credit of elementary science that the court above 
will require some scientific evidence, such as specific gravity or 
chemical composition, about Cape diamonds. If, for instance, 
it can be shown that they are a form of carbon, the point is 
settled. * 

It would be just as absurd for a person to object to Derby 
coal as not coal because it lacked the good qualities of Wallsend. 
The ring was sold as a diamond ring ; the question is : Is the 
stone a diamond ? 

I have no personal interest whatever in the matter. I know 
nothing of the case except as it appears in the report. I possess 
no diamonds, not even a “ Cape ” ; but I am interested in seeing 
justice administered with some regard to the scientific knowledge 
of the day. B. G. Jenkins 

April 14 


Sense of Temperature 

Your correspondent J. T. B. asks f^r further instances of the 
cultivation of the sense of temperature. None can be more 
striking than that of the caste of egg-hatchers in Egypt, who 
determine the temperature in their ovens entirely without the aid 
of instruments, and maintain it at 100“ to 103** Fahr. during the 
requisite three weeks. How successful they are is showni b^- 
the official return for 1831, given by Lane (“Modern Egyptians,” 
London, 1842, vol. 2, p. 5, c/ seq.) from whom I take these 
particulars. Out of a total of 26,204,500 eggs artificially incu- 
bated, 17,418,973 were successfully hatched. 

April 19 Alfred II. Hutu 


Tides at Chepstow 

The highest tides in the Wye and in the Severn for the pre- 
sent year were on Tuesday, April 8. On that day, up the Wye, 
at Llandogo, the tidal rise W’as 13 feet ; at Tintcrn Abbey, 21 
feet 5 inches; at Chepstow Railway Bridge, 44 feet. Up the 
Severn, at Newnhain, the tidal rise was 20 feet ; at Portskewitt, 
46 feet 6 inches ; at Cardiff, 44 feet ; at Clevedon Pier, 52 feet. 

Reference to Coxe’s “ Historical Tour in MonnioiUhshire,” 
4to Edition, 1801, p. 358, containing his own soundings at high 
tide, on September 4, proves that there has been no perceptible 
change in the depth of the Wyc at high tide this century. 

The Severn has been confined within narrower limits by the 
South Wales Railway embankment, on the Monirouth shire side, 
since 1850, and by Lord Fitzhardinge’s breast-w'orks on the 
Gloucestershire side, from about same date, but the height of the 
tide and the depth of the river have not been sensibly affected 
by these slight alterations. One fact further may be worth men- 
tion, however : a gun-boat or armed .sloop, commanded by 
Capt. White, came up the “Pill,” below St. Pierre, in 
1827, on a surveying expedition, remained at anchor some 
days, and re-entered the Severn without difficulty, piloted 
by W. Wheeler, a thing that would now be impossible on 
account of the embankments. The Pill is a mere creek — the 
“anchorage,” dry ground. John Yeats 


OUR ASTRONOMICAL COLUMN 

Brorsen’s CoMET.—The following epbemeris of this 
comet for May is deduced from Dr. Schulze's elements, 
with the time of perihelion passage corrected so as to 
accord better with the observations in March at Florence 
and Kremsmunster. The heliocentric co-ordinates, re- 
ferred to apparent equinox of May i, for combination 
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ifith the X, Y, z of the Nautical Almanac^ have been found 


from— 
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;9*9428i 1 sin. {v + 207 5r8), 
'9’98498], sin, (v + 126 i8*6), 
;9 73737], sin. (z/ + 60 32-2). 


orbit of Jupiter within 0*85 of the earth's mean distance 
from the sun, has been sought for unsuccessfully at Berlin, 
near the calculated position ; there may now probably be 
a difficulty in recovering it. 


Ephemeris for Greenmch Midnights 
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The Double-Star, Sourii 190.-— Interest attaches to 
this object for more than one reason. The principal star 
possesses a large proper motion in which the companion 
participates, while there is a much slower change of rela- 
tive position in the same way that we observe in 61 Cygni. 
Further, there would appear to be some evidence of varia- 
bility of light in the principal star. Argelander in his 
memoir on the proper motions of 250 stars, assigns 
-+>0*06915. in right ascension, and - i"'y 66 in declination, 
or 2"'oi 5 annually in arc of great circle, in the direction 
151° 14'. If we compare Lalande’s observation on May 
22, 1798, with the observations made at Bonn in 1864, and 
at Washington 1867-69, almost identical values with those 
given by Argelander will result. The following figures 
will sufficiently indicate the variation in relative position 
that has occurred since I'iazzi observed the star early in 
he present century : — o / 

Fiazzi 1806*7 Position 25 1 *4 Distance 9*40 

llerschel and South... 1823*32 „ 270*1 „ iO'82 

Hcrschel (Cape Obs.). 1836*46 ,, 277*4 >» 12*08 

Jacob 1856*37 „ 284*0 „ 13*35 

Stone (Cincinnati) ... 1877*37 ,, 290*3 „ 14*92 

The star forms one of Sir W. HerscheFs catalogue of 
145 new double stars, where the duplicity is stated to have 
been discovered in 1785 ; at the epoch 1791*39 the angle 
was estimated 270^^ — , distance IV. ; an observation not 
easily reconciled with more recent ones. 

As regards variability the principal star was rated 4m. 
in Argelander’ s zone No. 295, on May 20, 1850; it is 
j;*9m. in the second Radcliffe catalogue, while the Wash- 
ington observers call it 6 dm. ; Lalande and Piazzi esti- 
mated it 6m. Argelander calls the companion 8*4. The 
position of South 190 for 1880 is in R.A. I4h. 50m. 27s., 
N.P.D. no® 52'*3. It is No. 1186 in the Greenwich 
catalogue for i860. 

The Minor Planet Hilda.— This small planet, the 
fttost distant member of the group, which approaches the 


GEOGRAPHICAL NOTES 

We hear that Sir Walter C. Trevelyan, who died lately 
at Wallington, N orthumberland, has bequeathed to the 
Royal Geographical Society, of which he had been 
for many years a trustee in conjunction with Lord 
Houghton, the sum of 500/., in addition to a valuable 
collection of books relating to the Faroe Islands, maps, &c. 

The geographical haze in which some of our daily con- 
temporaries persist in enveloping themselves, appears to 
be growing denser. Tlie '‘War at the Cape^* is bad 
enough, but the telegram received last week from a special 
correspondent at Baku, informing a wondering public that 
“ Krasnovodsk has returned with General LazarefT, and 
Lomakine’s reconnaissance to the confluence of the Attrek 
and Sumbir [r/V], &c.,” fills the cup to overflowing, 
Krasnovodsk, we thought, was the name of a town and 
bay on the eastern shore of the Caspian, but the tangle is 
above our powers to unravel. 

The new part of the 7/ of the Asiatic Society 
of Japan is wholly occupied with Mr. John Milne’s narra- 
tive of his journey across Europe and Asia to the Land 
of the Rising Sun. From some singular statements which 
he makes, we suspect that Mr. Milne was not sufficiently 
careful in making himself acquainted with the literature 
of Chinese travel before leaving ; otherwise he would 
hardly venture to assert that the journey from Peking to 
Tientsin and overland to Shanghai has but seldom been 
made by Europeans. Mr. Milne’s views on the subject 
of the rendering Chinese sounds are very remarkable. 

The Paris Society of Geography held its annual meet- 
ing for the election of officials on Friday, April 18. 
Admiral LaronciOirc Ic Nourry was returned president 
almost w ithout opposition. The great gold medallist 
Lieut, de Brazza, the Ogow d explorer. A gold medal was 
also awarded to Lieut. Wyse, of the French Navy, for his 
exploration of the Isthmus of Darien, for the construc- 
tion of an inter-oceanic canal. The gold medal for Polar 
exploration was awarded to Sir George Nares, Com- 
mander of the last English Arctic Expedition. The Cross 
of the Legion of Honour was also given to M. Brazza and 
his fcllow-e.Kplorcr, Dr. Ballay. Lieut. Wyse and Lieut. 
Keeks received a similar honour for the Darien explora- 
tions. An address was given by Commander Perrier on 
the determination of longitudes by electricity. A map 
was distributed amongst members showing all the Euro- 
pean and African towns whose longitudes have been 
determined by that process. They number about one 
hundred, l^extending from Oural to Valentia, and from 
Lapland to Sahara. 

No. 3 of this year’s Mittheilunpren of the Vienna 
Geographical Society contains an important paper, with 
map, on the sources of the Dniester and the valley- 
structure of the region of the Upper Dniester and 
Strweaz. The first number of this year’s Boldin of the 
Madrid Geographical Society contains, among other 
things, the first part of an account of an excursion in the 
La Plata Republics, by Capt. Carrasco y Guisasola. 

The just published Bulletin of the Antwerp Geogra- 
phical Society contains, amidst a considerable variety of 
matter, a paper by Mine. Dumas de Baiglie, entitled 
"Les Voyageuses illustres.” The Society about a year 
ago resolved to admit ladies, and the author of this paper 
is a membre associl, who seems very grateful for this 
recognition of the rights of w'omen. 

Among the new bills introduced into the first session of 
the Forty-sixth U.S. Congress is one authorising the presi- 
dent to establish a temporary colony at some point north. 
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of the eighty-first degree of north latitude, on or nwr the 
shore of Lady Franklin Bay, for the purpose of scientific 
observation and exploration, and to develop or discover 
new whaling grounds ; such officers as may be necessary 
to be detailed to take part in the same, and with permis- 
sion to use any public vessel or vessels in connection 
therewith. This is essentially Capt. Howgate*s plan, and 
probably introduced by his request. 

The last number of the Indian Antiquary contains a ' 
note by Major J. S. F. Mackenzie on some curious 
customs current among the Komti caste in regard to 
marriage, &c. ‘‘A Folklore Parallel,” by Prof. C. H. 
Tawney, of Calcutta, is also worthy of notice. 

Mgr. Lavigerte, Archbishop of Algiers, communi- 
cates to Les Missions Cafholiques intelligence respecting 
the portion of the French missionary expedition in East 
Africa, which, under the leadership of P^re Livinhac, was 
gradually making its way towards Lake Victoria. At the 
date of the letter (December) the five Europeans were all 
in good health, and were then in Mirambo's country, on 
the way to Uganda. P6re Livinhac writes that they had 
been three months in Unyanyembe, and that they were 
then twenty or thirty days’ march from the lake. In the 
same number of Lcs Missions Catholiques Mgr. Ridel 
continues the account of his recent captivity in Corea, in 
which he gives a terrible picture of the prisons of the 
country. 

A TELEGRAM from Malmo states that the steamer 
Nordenskjoldy built for M. Sibiriakoff, to go to the as- 
sistance of Prof. Nordenskjold’s expedition, was launched 
on the 17th inst. 

A VERY interesting narrative of travel has juSt been 
commenced in the Tour du Mondo, entitled Voyage cn 
Nouvelle Guinde,” by M. Achille Raffray. The first 
instalment deals with the Moluccas, which M. Raffray 
visited en route, but in the second he commences his 
work in New Guinea. The illustrations are unusually 
good. 


BIOLOGICAL NOTES 

The Early Types of INSECTS.—Samuel H. Scudder 
has published a memoir on the early types of insects 
(Memoirs of the Boston Society of Natural History, vol. 
iii. Part i. No. 11, March, 1879). He concludes that the 
hexapods, arachnids, and myriapods appeared together in 
the carboniferous strata. That the hexapod insects may 
be divided into a higher group (Metabola), and a lower 
group (Heterometabola), that the latter are Devonian 
and carboniferous, the former just appearing in the 
Jurassic period. The Devonian forms were in the early 
stages of their life, undoubtedly aquatic. Nearly all the 
palaeozoic orthoptera belong to the lower Saltatorial 
families. It would seem that the earlier types were of 
inferior organisation, and that the general type of wing 
structure in insects has remained unaltered from the 
earliest times. 

HALOSPHiERA, A NEW GENUS OF U NlCELLLrT!AR 
Alg^e. — U nder this name Dr. F. Schmitz describes, in 
the first **Heft” of the first volume of the Mittheitunven 
aus der zoologischen Station zu Ncapel, an organism 
which is found abundantly between the middle of January 
and the middle of April, floating on the surface of the 
water in the Bay of Naples. Hitherto known to col- 
lectors simply as punti verdi, Dr. Schmitz gives it the 
name Halosphara viridis» It presents to the naked eye 
the appearance of minute just visible pale green globules, 
the largest having a diameter of from 0*5 to o*6 mm., but 
with no independent power of motion like that of Vo/vox. 
Each globule consists of a tolerably thick perfectly smooth 
and colourless cell-wall, coated on the inside with a thin 
layer of pale green protoplasm, which incloses a single 
very large central vacuole filled with a colourless cell-sap. 
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The green colour of the protoplasm is due to its being 
interspersed with a small number of minute grains of 
chlorophyll ; and there is also, at an early stage, a single 
globular nucleus with a somewhat darker nucleolus. As 
the cell increases somewhat slowly in size, the process of 
cell-division oommence 5. The single nucleus divides into 
two nuclei, wMch gradually separate from one another ; 
and this proews is repeated time after time, until a very 
large number nuclei, which the author reckons to 
average from 200 to 300, come to be tolerably regularly 
distributed through the parietal protoplasm of the mother- 
cell, which has by this time attained its full size. The 
layer of protoplasm then breaks up into a number of 
primordial daughter-cells, each surrounding one of the 
nuclei, and having the form of a hemispherical ball, the 
flat surface of which is in contact with the cell-wall of the 
mother-cell. They are of a uniform bright green colour, 
without apparently containing any distinct grains of cliloro- 
phyll. The external cell-wall of the mother-cell has now 
become differentiated into two distinct layers, the outer 
one of which bursts into two nearly equal halves, and 
becomes completely detached from the inner one, which 
now itself consists distinctly of two layers. The hemi- 
spherical green daughter-cells then become transformed 
into zoospores of a very pectilfeh* shape. They begin gradu- 
ally to detach themselves from the outer cell-wall, and to 
take up positions in the interior of the cell. In most 
cases each of them contracts in the centre into somewhat 
the shape of an hour-glass, but pointed at the two ends, 
ultimately dividing in thi' middle into two zoospores of 
conical shape, with a nearly flat base, but toothed at the 
edges, and a pointed apex. To a colourless protuberance 
in the centre of the nearly flat base are attached two very 
long vibratile cilia. Sometimes only a single zoospore is 
formed from each of the primordial cells, and occasion- 
ally more than two. The remaining cell-wall of the 
mother-cell has, in the meantime, been gradually swell- 
ing up and deliquescing, and has now become completely 
converted into mucilage, so that the zoospores escape 
free into the surrounding water. After moving about for 
some time with a rather slow swarming motion, they 
fall to the bottom ; but their further development has not 
been followed up. Until its complete life-histoiy is 
known, it is impossible to assign a systematic position 
to Halosphcera, It may possibly come near Eremo- 
sphara, a genus of Conjugatae ; its resemblance to Volvox 
is clearly only superficial. 

A New Alga. — In the first Heft of the ist vol. of the 
Mittheilungen aus der zool. Station zu Neapel, Dr. Falken- 
berg describes a new genus of Phacosporeae under the name 
Discosporanp^ium, with the following characters Thallus, 
an irregularly branched filament, consisting of a single 
row of cells, and growing by an apical cell. Reproduc- 
tion by zoospores, which are formed singly in the com- 
partments of multilocular zoosporangia. The zoosporan- 
gia are placed singly near the middle of the cells of the 
tnallus, forming a square unilamellar plate, the com- 
partments of which open separately when ripe on the 
ui>per side of the sporangium. 

In the second Heft of the same publication Dr. Falken- 
berg gives a complete list of the marine Algae of the Bay 
of Naples. 

Marine Flowering Pi.ants.— Dr. I. B. Balfour has 
just published (Transactions Bot. Soc. Edinburgh, 
Session 1877-78) a most valuable and interesting memoir 
on two species of the genus Halophila, found* very-^ 
abundantly in widely extended patches on the reefs 
surrounding the island of Rodriguez. The island was 
visited in 1874 by Dr. I. Balfour as naturalist accompany 
ing the “Transit of Venus” expedition. Of the two 
species one, H, ovalis, grows on spots which are just 
uncovered at low tides. The other, H, stipulacea, grows 
in places where it is always submerged. Specimens 
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collected both in flower and fruit were preserved in 
alcohol, and were most painstakingly investigated at 
Prof, de Bar/s botanical laboratory at Strassburg. The 
only portion of the life-history of these plants left for 
future investigators is the germination of their seeds, 
which, probably, does not take place until>the first quarter 
of the year. The stem structure is fimple. Of the 
presence of sieve-tubes in the bundks^ there aippears to 
be no doubt. The mode of the tts5u% formation at the 
tips of the roots is peculiar; from an initial group of 
cells underneath the root-cap, there issues three dis- 
tinct tissues. This corresponds to the third type of 
Jancrewski, who, among the monocotyledons, found it 
only in Elodea. The scale and folia^ leaves are de- 
scribed in detail. The epidermal layer is peculiar; i 
stomates are to be found in neither of the species. The { 
floral axis is short and axillary ; there is a double- leaved | 
spathe. The author is inclined with Ascherson to 
consider the plants dioecious. The anther cavities are 
filled with a mass of conferroid pollen. These pollen 
cells are found to be united in long strings, each string 
apparently continuous through the greater part of the 
length of the cylinder. The partition walls between 
adjacent cells in a string are transverse. The ovary is 
inferior and contains many ovules. The author suggests 
the morphological identity of the stamens and carpels, 
‘'the same phyllomes (or the phyllomes from the same 
nodal regions), which, in the male form stamens, in 
the female form carpels.^’ A technical and emended cha- 
racter to the genus and of the two species concludes this 
paper. 

American Aphides.— Dr. Riley gives a detailed 
account of the life-history of some species of gall-making 
Pemphiginac (Art. i, vol. v. Bulletin of the United States 
Geological and Geographical Survey of the Territories, 
1879). The facts concerning these Aphides have a special 
interest on account of the close relationship between the 
insects of this group and the now notorious grape vine 
Phylloxera. The special history of Schisoneura americanaf 
n. sp., is given. It is to be found curling and gnarling the 
leaves of the White Elm {Ulmus americana\ and passes 
from the egg state through no less than seven stages, in 
some winged, in some wingless, but in all agamic until 
the seventh, when, as the result of fertilisation, the true 
egg state is again reached. Another very common gall 
described is that formed by Colopha ulmicola^ and the 
diagnoses of five new species of Pemphigus arc given. In 
a second part of this paper Mr. Monell describes several 
new species, and gives detailed synonymy of several 
already described. Two excellent plates accompany Dr. 
Riley’s notes on the gall-making forms. 

New Birds from the Portuouese Possessions in 
Western Africa. — Prof. Barboza du Bocage publishes 
{Journ, deScien. Math, Phys. Natur.,'^o^, xxiii. and xxiv., 
Lisboa, 1878) his sixteenth and seventeenth lists of birds 
from Angola. A new genus and species {Hylypsornis saU 
vadon) is established for a creeper, and a pretty sun-bird 
is called after M. d’ Anchieta, who has added so much to 
our knowledge of the birds of Angola {Nectaiinia anchieta). 
Several other new species are described in the sixteenth 
list. In the seventeenth list a new genus and many addi- 
tional new species are also established, the more remark- 
able being a sun-bird {Nectarinia oustaleii) and a unique 
bird from Caconda {Sharpia angolensis), called after Mr. 
Sharpe, of the British Museum, and having affinities with 
Hyphantomis. 


A UNIVERSAL CATALOGUE 
'TPHE Council of the Society of Arts, probably the most 
practically useful body in the kin^om, has taken a 
positive step towards the accomplishment of a task which 
certainly deserves to be called gigantic. We need not 


moralise once more on the extent to which the making of 
books has been carried ; many a modern Soldmon has no 
doubt been appalled into silence in the effort even to 
realise, far less to express, the extent of this manufacture. 
To attempt to begin ah initio to catalogue the works pub- 
lished during the past century, or even since the beginning 
of the present century, would be a task which to us would 
seem to be hopelessly endless. Any one whose business 
it is to work with books, and even the most thorough- 
going scientific worker must refer to them occasienaBy, 
must recognise the immense advantage, however, 'or 
having in one properly arranged catalogue, as complete 
a list as possible of printed books, and the farther oack 
it went, the more valuable it would be. It is, then, cer- 
tainly a fortunate thing that there exists ready to hand, 
though unprinted, a catalogue which for all practical pur<* 
poses may be regarded as a universal 4:atalo^e of printed' 
books, and that not only for the past century, but the 
past four centuries and more; for the British Museum 
Catalogue begins as far back as 145a Some time ago 
the Society of Arts considered the advisability and prac- 
ticability of constructing a catalogue coming down to the 
year 1600. The Council addressed a scries of questions 
to them likely to give useful answers, and afterwards met 
to hear evidence on the subject. Mr. Bullen and other 
authorities were thus examined, and it seems to have 
been Mr. BuUcn who happily suggested that the best and 
only sure method of laying a solid foundation for the 
Universal Catalogue of English printed literature would 
be to print the Catalogue of the Printed Books in the 
British Museum, from a.d. 1450 to the present time, say, 
the end of the year 1878, representing about 1,250,000 
vols., and comprising between 2,000,000 and 3,000,000 
entries, />., main titles and cross references. He con- 
sidered the work might be ready for printing, “in a rough 
and ready way,” in two years, and in less time if more 
force were employed, and that it would take five years to 
print. All the witnesses agreed that the printing of the 
British Museum Catalogue would be highly desirable, and 
the Committee are of the same opinion. 

As we have had occasion to point out in these pages, 
the British Museum Catalogue is by no means perfect, 
and it is specially difficult for a man in search of a scien- 
tific serial or paper to get at it without much roundabout 
hunting from one cross reference to another, much waste 
of lime, and loss of temper. Still considering all the diffir 
culties in the way of constructing a perfectly new catalogue, 
we do not think a better course could be followed than that 
suggested by the Society of Arts’ Council. It might be 
possible to introduce some improvement in arrangement 
during the process of printing, and especially with rereience 
to the arrangement of the publications of scientific societies, 
which at present is so completely unscientific. It must 
also be borne in mind that the Catalogue is only one of 
authors, and that for many purposes of research such a 
catalogue is of little use without an equally complete one 
of subjects. Still the want of the latter is no argument 
against the publication of the former, though we should 
nope that the one would be followed by the other. 

Of course, such a stupendous, and, at its cheapest, 
costly undertaking could hardly be accomplished by any 
private body, and it is natural that the Society of Arts 
should look to government for help in the matter. As the 
scheme has the approval of the President of the Society, 
the Prince of Wales, we should think that the Govornr- 
ment is not likely to hesitate in granting such aid as 
might be required. Of course the printing and paper 
need not be luxurious nor expensive, and the specimen- 
page issued by the Sdciety seems to us satisfactory^ It iS' 
calculated that the British Museum Catalogue would thus 
occupy about forty-five volumes of 1,000 pages each> and’ 
coula be issued through the Stationery Office at about idr# 
it roL, and even less if the edition were of 2,000 oopiea. 
o doubt a fair sale would be obtained for such a publica- 
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tion both at home and abroad, for take it all in all, as Mr. 
Bullen says, “no catalogue in the world, whether in print 
or in manuscript, is equal to that of the British Museum.” 
We hope, therefore, that the proposal of the Society will 
speedily meet with a favourable response from Govem- 


A MIRROR BAROMETER 

L^ON TEISSERENC DE SORT has invented 
an aneroid mirror barometer, which is described 
in a recent number of La Nature. It is based on a method 
analogous to that well-known since the researches of 
Ga^s fOT the reading of small rotations. M. Teisserenc 
“ sought to obtain an aneroid barometer which 

will give precise observations at sea, especially in rough 
weather, when it is impossible to read the mercury baro- 
meter. The principle of this barometer is very simple. 
i he elastic tub or box b carries, as in most aneroids, a 
metallic point, which follows its movements. In the 


ment, and that should it be decided to print the British 
Museum Catalogue, some plan will be formed by which 
proofs may be revised not only by qualified bibliographers, 
but that the vinous departments of literature, science, 
and art will be represented on the staff of revisers. 

ordinary aneroid the transformation of the vertical move- 
ment into a rotating movement necessitates either a chain 
or a curb, or a sort of fork which works in a spiral furrow 
cut in the axis which supports the needle. These various 
systems have the inconvenience of producing frictions ; 
some of them are liable to dust and rust. In the mirror 
barometer, the transformation of the movement is ob- 
tained by the simple contact of a small palette supported 
on the axis of the mirror and of the point spoken of above. 
As the angle which the plane of the mirror may describe 
does not exceed 12® on each side of the vertical, it follows 
that the contact of the point in the palette is always 
precise. 



leisbcrcnc d« Bort*s mirror barometer 


to the amplification of the movements necessary to 
enable us to appreciate millimetres and their fractions, 
this is obtained by reading with the aid of a small 
rcticled telescope, l, the image of a graduated scale h 
which IS reflected in the mirror m. By combining the 
enlargement of the telescope with the distance of the 
scale from the mirror, we succeed in giving to the appa- 
ratus a length of less than 20 cm. by 12, which renders it 
quite portable. It is important to remark that the ampli- 
fication of the movements of the box, which, in ordinary 
bjtfometers, is obtained by means of several levers, is 
obtained here by an optical process ; it follows that the 
numerous frictions and the time lost in contacts are mostly 

BVTTERFUES WITH DISSIMILAR SEXES 

^ATURALISTS have long been familiar with the 
fact that the two sexes of certain species of lepi- 
aoptera often differed from each other ,in colour and 
marking, and sometimes in form and size to a very consi- 
derable extent. For this phenomenon the convenient 
been proposed by Mr. S, H. 
bcudder. In accordance with Darwin's theory of sexual 
selection we find that when the sexes of a butterfly differ 
to any marked extent in colour, it is generally the male 
Winch IS the more gaudily coloured, although there are 
wrtmn genera in which the reverse obtains: but, as I 

.w ■" “*• P- S08), there is reason to , 

"cneve that m these exceptional cases the males may be | 

* Efve. Amer. Acad., xii. 150. 


I eliminated. There lemains only a single movement, that 
I ot the axis which bears the mirror ; in the barometer 
figured the pivots are of steel and the cap of platinum, 
avoid rust, the whole is nickcI-plated. 

M. leisserenc de Bort proposes to construct others, in 
which the axis will be mounted on rubies. This garniture 
will not sensibly increase the price of the apparatus. This 
instrument is too new to allow us to appreciate the full 
degree of precision which it can attain. In a trial in a 
captive balloon by Capt. Perrier of several aneroids as 
compared with the mirror, the latter showed a great sen- 
sibility, and it quickly resumed its original position on 
landing. 

the selecting sex. Mr. Charles Darwin having recently 
called my attention to a paper on this subject in Kosmosf 
by that most philosophical entomologist, Fritz Muller, I 
have thought that an abstract might interest readers of 
Nature. 

The species of which the author treats, Epicalia 
acofftius, has such very dissimilar sexes that Fabricius 
described them as distinct species, calling the male 
Antiochus and the female Medea^ while in Doubieday and 
Westwood’s “ Genera of Diurnal Lepidoptera ” the two 
sexes are placed in different genera, the male in Epicalia 
and the female in Myscelia. It is not known with cer- 
tainty who first pointed out that Antiochus and Medea 
were the sexes or the same species ; but this fact is now 

* “ Epicalia acoatitts. Ein ungleiches Ehepaar,” Kasmcf, January, 2879, 
p. S85. 
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established beyond doubt. Were this not the case 
Antiochus would be without a female and Medea without 
a male. Indeed Fritz Miiller has reared from larvae both 
sexes of an allied species, Epicalia numtlia, which differ 
from one another to the same extent as do the sexes of 
E, aconiius. In both sexes of this latter species the 
general ground colour of the wings is Jjlack, the male 
having a broad oblique bar of a brigm orange colour 
extending from about the middle of thc% inner margin to 
about the middle of the fore-wing in the direction of the 
apex. There is a corresponding blotch near the middle 
or the hind-wing, so that when the wings are extended 
the bar on the fore-wing is continuous with the blotch on 
the hind-wing, the whole forming one oblique orange bar. 
The female (Medea) has two oblique rows of pale yellow 
spots across the fore-wings running nearly parallel with 
the costal margin, and two similar rows across the hind- 
wings ; when the insect rests with outstretched wings, the 
fore- and hind- wings overlap so that the spots of all four 
wings form three straight parallel rows which are con- 
tinued on the body by spots of the same colour. The 
sexes of £. numilia differ in a similar manner. 

Further, in the female of E, acontius (as in both sexes 
of E, numilia)^ the inner margin of the fore-wing is nearly 
straight, while it is markedly curved in the male. Both 
wings in this latter sex are also much broader in propor- 
tion to their length than is the case with the female, and 
in consequence of this, the wings of Antiochus overlap 
each other to such an extent that nearly half the hind- 
wing is hidden beneath the fore- wing, the space thus con- 
cealed being fully twice as broad as in Medea. The 
curvature of the inner margin of the fore-wing of a 
butterfly when exaggerated on the over-lapping portions 
of the two wings, is, according to the author, a never- 
failing indication of the presence of a scent-secreting 
organ at this spot. Thus, having read in Doubleday and 
Westwood^s Genera ” that in the fore-wing of Ap^eronia 
**the inner margin in the male is occasionally dilated,’' 
Fritz Miiller caught a male specimen of A. arethusa, and 
found a strong odour to be emitted by a scent organ 
concealed between the wings. Now in Antiochus a 
similar organ exists, while it is absent in the male of 
E. nuniitia, and in this latter the fore and hind wings 
overlap only to the same extent as in the female. 

When in lepidoptera the sexes of a species differ from 
one another to any great extent in colour and marking, 
the female is generally inconsj!»icuous or is coloured 
gaudily in imitation of some other species (mimicry). 
Thus in Theda hemon the male is bright blue, while the 
female is dull brown, while in Dyschema amphissa the 
male is white, and the female is one of the numerous 
mimickers of Aercea thalia. This explanation, however, 
does not apply to the female of E. acontius y since there 
is no species marked in a similar manner which might 
serve as a model for mimicry. On the other hand, the 
Mcilca type of marking is to be found in a large number 
of species of the same and of allied genera (the female of 
Myscelia orsiSy for example). Neither can the coloration 
of Medea be considered protective, since it is very con- 
spicuous, and the insect has a habit of sitting with wings 
fully expanded. 

According to Darwin’s theory of sexual selection,’ the 
ancestor of the present genus Epicalia was probably of 
the Medea type— the present form of the male having 
resulted from selection by the female. The author then 
asks whether Medea has preserved the form of marking 
common to both sexes of the progenitor, and whether 
this marking has any present significance; also : '‘Is the 
colour ornamental, or for offensive or defensive purposes, 
or both? — for the one does not exclude the other.” In 
reply to the latter part of this question, dissent is ex- 
pressed from Prof. Gustav Jaeger's view, that yellow is 
as^a rule an offensive or defensive colour. It is next pointed 

* “ Descent of Man.*' i. 388. 


out that in the female of E. numilia^ the row of spots is 
replaced by a broad oblique yellow bar, this alteration of 
I pattern being attributed to sexual selection by the males^ 
which must have thus preserved but at the same time 
slightly modified, the taste of the common ancestor of the 
genera Epicalia and Mysceliay the females of a few spe- 
cies of which have b^n made to depart to a much 
greater extent from their congeners by a greater diver- 
gence of taste on the part of their mates. The females 
of most of the species of these genera had, however, “set 
the fashion” in a completely new direction, and thus 
brought about the dissimilarity of the males. 

In support of this view the author remarks, that 
although sexual selection is generallv regarded as being 
exerted by the females, yet, as Haeckel has maintained,* 
the selection by the males must have an equal influence 
on the opposite sex. That such a choice is exerted by 
butterflies the author has already pointed out.* In the 
present case we must believe that the two sexes mani- 
fested completely different tastes,* just in the same 
manner as much that we consider physically or intellec- 
tually superior in woman would be considered unfitting 
for men. 

The acquisition and modification of the Medea type of 
marking may have occurred at a time when both sexes 
of the ancestral form were alike. Such peculiar marking 
could not havjs been produced by the direct action of 
external conditions nor by any innate “ laws of growth,'* 
neither can it be considered as a protective colouring 
produced by natural selection. Sexual selection is thus 
the only explanation left open. 

It has been shown by Weismann that the colour and 
marking of butterflies' wings are undoubtedly affected by 
external conditions, and in the case of larva: markings, 
which, through such conditions, make their appearance 
on one segment, not unfrequently extend to other seg- 
ments (by correlation of growth ?). The same appears to 
hold good for the wings of butterflies : markings which 
through any cause appear in any one wing cell tend to be 
repeated on corresponding places in the other wing-cells* 
When such markings serve as signs of distastefulness or 
for other protective purposes, they would be preserved, 
and even increased in brilliancy and size by the action or 
natural selection. Thus a striped butterfly might be pro- 
duced from a simple grey or brown one, and the markings 
regularl) repeated on the corresponding places of the 
wing-cells would not fail to give us a pleasing impression^ 
although no selection with special regard to beauty had 
taken place. In such cases, however, it is obviously im- 
material whether the markings of the fore- and hind- 
wings harmonise or not. When, however, we have an 
unbroken bar across both fore- and hind-wings so arranged 
that the pattern is only complete when the insect sits with 
outstretched wings, or is in an attitude of flight, while in 
every other position the bar is broken, it may be safely 
assumed that the ever-vigilant eye of selection had brought 
about this result. 

I'he markings of Medea are then considered from this 
jToint of view. The two rows of yellow spots on each 
wing, as already described, form three straight rows 
when the wings are spread out as in flight ; in any other 
position— if, for instance, the fore- wings are pushed too 
forward or too far backwards — the symmetry is broken. 
Special attention is called to the fact that the hindmost 
rows of spots on the hind-wings have been distorted so 
as to form a straight bar parallel with the other rows ; 
this results from the displacement of the spots, each of 
which, although situated in one wing-cell, does not appear 
on the corresponding place in each cell ; were this the 
case, the row would be curved instead of straight. That 
it was the sense of beauty of a critical eye which straight- 

* *'GencrelIc Morphologic,” 1866, ii. 34^. • Kostuoi, ii. 43 

3 The term reciprocal sexual selection * might be advantageously 
applied to such classes of cases.— R. M. 
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cncd the original curved row of spots to a straight bar, is 
most strikingly shown by the two foremost spots of the 
row which are unsymmetrical with regard to the corre- 
sponding row on the front wings, and which really form 
the commencement of a curved bar, but these are hidden 
by the overlappinj^ of the front win^s. 

Thus it was perhaps the selection of males by the 
females that first perfected Medea type among the 
progenitors of the genus. Later on the males of some of 
the species may have been completely modified (as with 
E, aconiius), while the females retained their peculiar 
pattern (by reciprocal selection or by sexually limited 
inheritance ?) down to the present time. 

In conclusion, attention is directed to the scent-secret- 
ing organ of Epicalia acontius as compared with that of 
another butterfly belonging to a quite different group, 
viz., Antirrhcea arcluca, the organ being almost identical 
in these two widely-separated species, and thus affording 
a striking instance of what is well known to evolutionists 
as analogy,^’ in contradistinction to ‘‘ homology.” 

R. Meldola 


SUN-SPOTS AND COMMERCIAL CRISES 

I HAVE been repeatedly told by men who have good 
opportunity of hearing current opinions, that they 
who theorise about the relations of sun-spots, rainfall, 
famines, and commercial crises are supposed to be ' 
jesting, or at the best romancing. I am, of course, | 
responsible only for a small part of what has been put ' 
forth on this subject, but so far as I am concerned in the | 
matter, I beg leave to affirm that I never was more in ' 
earnest, and that after some further careful inquiry, I am 1 
perfectly convinced that these decennial crises do depend 
upon meteorological variations of like period, which again 
depend, in all probability, upon cosmical variations of 
which we have evidence in the frequency of sun-spots, 
auroras, and magnetic perturbations. I believe that I 
have, in fact, found the missing link required to complete 
the first outline of the evidence. 

About ten years ago it was carefully explained by Mr. 

J. C. Ollcrenshaw, in a communication to the Manchester 
Statistical Society (Transactions, 1869-70, p. 109), that 
the secret of good trade in Lancashire is the low price of 
rice and other grain in India.^ Here again some may jest 
at the folly of those who theorise about such incongruous 
things as the cotton-mills of Manchester and the paddy- 
fields of Hindostan. But to those who look a little below 
the surface the connection is obvious. Cheapness of 
food leaves the poor Hindoo ryot a small margin of 
earnings, which he can spend on new clothes ; and a 
small margin multiplied by the vast population of British 
India, not to mention China, produces a marked change 
tn the demand for Lancashire goods. Now, it has been 
lately argued by Dr. Hunter, the Government statist of 
India, that the famines of India do recur at intervals of 
about ten or eleven years. The idea of the periodicity of 
Indian famines is far from being a new one ; it is dis- 
cussed in various previous publications, as, for instance, 
*‘The Companion to the British Almanack for 1857,*’ 
p. 76. The principal scarcities in the North-Western 
and Upper Provinces of Bengal arc there assigned to the 
years 17B2-3, i792-3> 1802-3, 1812-13, 1819-20, 1826, 1832-3. 
Here we notice precise periodicity up to 1812-13, which, 
after being broken for a time, seems to recur in 1832-3. 

Partly through the kind assistance of Mr. Garnett, the 
Superintendent of the British Museum Reading Room, I 
have now succeeded in finding the data so much wanted 
to confirm these views— namely, a long series of prices of 
grain in Bengal (Delhi). These data are found in a 
publication so accessible as the Journal of the London 
Statistical Society for 1843, vol. 6, pp. 246-8, where is 
printed a very brief but important paper by the Rev. 

* Thii. view is ctmfirincd by the opinion of Mr. E. Helm, ns given in the 
Tramactions of the same society for 1 868-9, P* 7®- 


Robert l^erest, chaplain to the East India Company, 
On the Famines that have devastated India, and on the 
Probability of their being Periodical.” 

T ^ believe, been made by Dr. Hunter, Mr. 

J. H. Twigg, and probably others, to obtain facts of this 
kind, which ifould confirm or controvert prevailing 


theories ; but 
almost the onl^ 


Lis little paper, which seems to contain 
available tabic of prices, has hitherto 
escaped the notice of all inquirers, except, indeed, Mr. 
Cornelius Walford, The last number of the Journal of 
the London Statistical Society contains the second portion 
of Mr. Walford’ s marvellously complete account of The 
Famines of the World, Past and Present,” a kind of 
digest of the facts and literature of the subject. At pp. 
260-1 we find Everest’s paper duly noticed. In this latter 
paper we have a list of prices of wheat at Delhi for 
seventy-three years, ending with 1835, stated in terms of 
the numbers of seers of wheat — a seer is equal to about 
2 lib. avoirdupois — to be purchased with one rupee. As 
this mode of quotation is confusing, I have calculated the 
prices in rupees per 1,000 seers of wheat, and have thus 
obtained the following remarkable table 


Price of Wheat ai Delhi 


1763 



50 M.C. 

1800 ... 

... 22 

1764 



35 

iSoi ... 

... 23 

1765 



27 

1802 ... 

... 25 

1760 



24 

1803 ... 

... 6$ M. 

1767 



23 

1804 ... 

... 48 c. 

1768 



21 

1S05 ... 

— 33 

1769 



24 

1800 . . 

... 3^ 

1770 



28 

1807 ... 

... 28 

1771 



33 

180S ... 

... 36 

1772 



38 c. 

1809 , . 

... 40 

1773 



100 M.C. 

1810 ... 

... 25 c. 

1774 



53 

1811 ... 

... 28 

1775 



40 

1812 ... 

... 44 

1770 



25 

1813 ... 

••• 43 

1777 



17 

1814 ... 

... 30 

1778 



25 

1815 

... 23 <-■ 

1779 



33 

i816 ... 

... 28 

1780 



45 

1817 ... 

... 41 

1781 



55 

1818 ... 

... 39 

1782 



QI 

1819 ... 

... 42 




IO7 M.C. 

1820 

... 46 

I7S4 



40 

1821 

... 38 

1785 



25 

1822 

•• 35 

1786 



23 . 

1823 ... 

... 33 

1787 



22 

1824 ... 

••• 39 

1788 



23 

1825 ... 

... 39 c. 

1789 



24 

1820 

... 48 M.C 

1790 



20 

1827 ... 

... 30“ 

1791 



33 

1828 ... 

... 22 

1792 



8l M. 

IS29 ... 

... 21 

1793 



54 c. 

1830 ... 

... 21 

1794 



32 

1831 ... 

... 26 

1795 



14 

1832 ... 

... 22 

1796 



*4 1 

1833 ... 

33 

1797 




1834 ... 

... 40 M. 

1798 



8 

1835 - 

... 25 

1799 



17 1 

• 1836 ... 

... — C. 


The letter M indicates the maxima attained by the 
price, and we sec that up to 1803, at least, the maxima 
occur with great regularity at intervals of ten years. Re- 
ferring to Mr. Maclcod’s Dictionary of Political Eco- 
nomy,*’ pp. 627-8, we learn that commercial crises 
occurred in the years 1763, 1772-3, 1783, and 1793, in 
almost perfect coincidence with scarcity at Delhi. M. 
Cldmcnt Juglar, in his work, ” Des Crises commerciales, 
ct de leur Retour pdriodique,” also assigns one to the year 
1804. After this date the variation of prices becomes 
for a time much less marked and regular, and there also 
occurs a serious crisis about the year i8io, which appe^s 
to be exceptional ; but in 1825 and 1836 the decennial 
periodicity again manifests itself, both in the prices of 
wheat at Delhi and in the state of English trade. The 
years of crisis are marked with the letter C. 
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When the above numbers are plotted out in the form 
of a curve, the earlier part of the series presents the ap- 
pearance of a saw, with four or five hi^^li, sharp-pointed 
teeth at almost exactly equal distances of ten ycai s. The 
first maximum, that of 1763, is perhaps imperfectly re- 
presented, and were the table extended backwards, the 
true maximum might fall in 1762. It is reifarkable that 
after about the year 1807 the character of the curve sud- 
denly and entirely changes, the oscillations becoming 
comparatively small, irregular, and rounded, although 
the periodicity, as already remarked, seems to recur in a 
less intense degree after 1823. This change in the curve 
may be due to some local causes, such as the opening of 
new roads and markets, and it is obviously important that 
we should learn whether this is the case, or whether some 
important meteorological variation is here manifested. 
This is not the only instance in which a well-marked 
decennial oscillation appears to be for a time suddenly 
arrested or thrown into confusion. 

One difficulty which presents itself in connection with 
the above table is that the commercial crises in England 
occur sinndtancously with the high prices in Delhi, or 
even in anticipation of the latter ; now the effect cannot 
precede its cause, and in commercial matters we should 
expect an interval of a year or two to elapse before bad 
seasons in India make their effects felt here. The fact, 
however, is that the famines in Bengal appear to follow 
similar events in Madras. Thus it is well knowm that 
the great famine occurred in the year 1770, or even began 
in 1769, though it seems not to have made its mark at 
Delhi until 1773. This quite explains the fact that the 
English crisis was in 1772-3. Mr. F. C. Danvers, of the 
India Office {Journal of Science, N.S., vol, viii. p. 436), 
assigns famines in the Madras Presidency to the years 
1781-3 and 1790-2. In fact Mr. Danvers explicitly points 
out this tendency of famines to tr.ivel northward, saying 
(p.441): is a paint worthy of remark that severe 

droughts in Northern India have, on several occasions, 
followed closely upon distress similarly caused in the 
Peninsula of India; thus the Madras famine of 1781 to 
1783 was followed by one which affected Bengal, the 
north-western provinces, and the Punjab in 1783-4; the 
failure of rains whicli resulted in scarcity in many of the 
provinces of the Madras Presidency in 182*4 5, was fol- 
lowed by a similar calamity in the North-western Pro- 
vinces in the succeeding years. The “ Guntoor famine 
of 1833 preceded only by a few years one which affected 
the north-western and lower provinces of Bengal in 
1837-8, and the Madras famine of 1866 was very closely 
followed by one in the North-western Provinces and the 
Punjab in 1868 to 1870.” We see, then, that in looking 
for periodicity, wc must confine each compari'>on to events 
of the same locality. It must also be allowed that the 
commencement of famine in India precedes by about two | 
years the occurrence of commercial collapse in England. 

Jt ought to be added that Everest refers to a journal 
.publ'shed at Calcutta, called Gleaninj^s of Science, which 
contains (vol. i. p. 368) a table of the prices of various 
kinds of grain at Chinsurah in Bengal, from 1700 to 1813. 
The volume is to be found in the British Museum ; but 
on refciring to it and plotting out the curve for the price | 
of rice, it was very disappointing to find the series 
broken by gaps of several years every here and there, 
which renders it impossible to draw any safe inference, 
affirmative or negative. The table is said to have been 
drawn up by G. Herklots, the fiscal of Chinsurah, from 
authentic documents. Now, if such documents existed 
half a century ago, it is indispensable that minute in- 
quiry should be made for any local records of the kind 
which may still exist. 

Returning to the prices at Delhi, and taking the above 
table in connection with a mass of considerations of which 
I have given a mere outline at the last meeting of the • 
British Association (see Journal of the Statistical and 1 


Social Inquiry Society of Ireland, August, 1878, pp 
334-42; Nature, vol xix. pp. 33*37). I hold it to 
be established with a high degree of probability that 
the recurrence of manias and crises among the prin- 
cipal trading nations depends upon commerce with the 
east. This conclusion is confirmed by the fact that 
these fluctuations are but slightly felt by the non-trading 
nations, and that what these nations do feel is easily 
accounted for as an indirect effect. 

It has been objected by the Economist that this ex- 
planation cannot be applied to the earlier crises in the 
years 1711,1721, and 1732, because trade with India was 
then of insignificant dimensions. But the reading of 
many old books and tracts of the seventeenth and 
eighteenth centuries has convinced me that trade with 
India was always looked upon as of the highest import- 
ance. A large part of the political literature of the time 
was devoted to the subject, and under the Mercantile 
Theory the financial system of the country was framed 
mainly with an eye to Indian trade. The published re- 
turns of exports and imports probably give us little idea 
of the real amount of trade, as smuggling was very com- 
mon in those days, and much of the Indian trade went 
on secretly in private ships or indirectly through Holland. 

Dr. George Birdwood has lately been studying the re- 
cords of the India Office, and he gives as the result of 
his extensive reading that the history of modern 
Europe, and emphatically of England, has been the quest 
of the aromatic gum-resins, and balsams and condi- 
ments, and spices of India and the Indian Archipelago” 
{Journal oi the Society of Arts, February 7, 1879, vol 
xxvii. p. 192). This closely corresponds with the view 
which 1 have been gradually led to adopt of the cause of 
decennial crises. 

While India is, no doubt, together with China, the 
principal source of disturbance, there is no reason to sup- 
pose that it is the only source. A nearly exhaustive 
analysia which I have made of the trade of England with 
various parts of the world during the last century, as 
given in Whitworth’s valuable tables, fails to disclose any 
clear periodicity as regards European trade. The investi- 
gation of various long scries of prices of agricultural pro- 
duce in Europe also leads me to believe that the decennial 
periodicity, if felt in Europe at all, is over-borne by dis- 
turbing causes, or involved in too great complication to 
admit of discovery. On the other hand, I have fallen 
upon the very interesting and significant fact that the ex- 
port trade from Maryland and Virginia exhibits what 
seems to me an unquestionable periodicity, with maxima 

in the years 1701, I7ii-i3» ^720, 1742, I7S3^ 17641 and 

1774. The same tendency is not apparent in the trade 
of New England. Thus it is likely that crises may have 
an independent meteorological origin in the semi-tropical 
States of the Union ; and, if so, it is probable that there 
arc other tropical parts of the world where the meteoro- 
logical conditions allow the cycle to manifest itself. This 
subject, so far as it has yet been studied, is full of im- 
portant and mysterious facts, which stimulate the interest 
of the inquirer in a high degree. At the same time it is 
plain that sound conclusions can be reached only by most 
extensive analyses and comparisons of large scries of 
facts. The search for the facts, too, among the records 
of the last two centuries, the suitable part of which has 
in too many cases probably perished, is so tedious and 
disappointing that it taxes the patience of the inquirer 
very severely. It is no jest at all. 

But whatever be the area of the tropical and semi- 
tropical regions from which the decennial impulse comes, 
mainly India and China, no doubt, it does not follow that 
the extent of the commercial mania or crisis here is 
bounded by the variation of the foreign trade. The im- 
pulse from abroad is like the match which fires the in- 
flammable spirits of the speculative classes. The history 
of many bubbles shows that there is no proportion be- 
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tween the stimulating cause and the height of folly to 
which the inflation of credit and prices may be carried. 
A mania is, in short, a kind of explosion of commercial 
folly followed by the natural collapse. The difficulty is 
to explain why this collapse so often comes at intervals of 
ten or eleven years, and I feel sure the explanation will 
be found in the cessation of demand from India and 
China occasioned by the failure of harvests there, ulti- 
mately due to changes of solar activity. Certainly the 
events of the last few years, as too well known to many 
sufferers, entirely coincide with this view, which is, never- 
theless, made the subject of inconsiderate ridicule. 

Hampstead, April 23 W. Stanley Jevons 
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and could not therefore be older than the Lower Silurian 
period. From the time of this dispute the late prdfessor 
devoted himself chiefly to his duties at Mareschal Golloge, 
where his capacity for business made him a most .useful 
colleague. From summer to summer, however, he* could 
resume the feammer and renew his acquaintance with old 
haunts or n^e himself familiar with new ones. In these 
excursions ne was sometimes accompanied by an old 
geological frfend to whom he could communicate the 
views he no longer cared to publish. With a kindly 
nature he united a certain timidity which made him 
shrink from publicity and led to his being less widely 
known than his personal qualities deserved that he 
should be. 
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JAMES mCOL, F.R.S.E., F.G.S. 

A nother of the links connecting us with the early 
days of geology has been severed by the death of 
the Professor of Natural History in the University of 
Aberdeen. For some years past Prof. Nicol’s failing 
health prevented him from undertaking more work than 
his college duties required, so that he had somewhat fallen 
behind the crowd of younger aspirants to scientific repu- 
tation. It is a pleasant duty to recall his early services 
to geology. As far back as the year 1 843 we find him 
contributing to the series of prize essays of the Highland 
Society a memoir on the geology of his native county, 
Pecbleshire. Devoting himself with energy to the prose- 
cution of his favourite pursuits, he prepared a useful 
little Guide to the Geology of Scotland, illustrated with 
maps and sections, and giving, from his own observations 
and the researches of previous writers, a conipendious 
account of Scottish geognosy, so far as then known. 
Many years afterwards he published another compila- 
tion of Scottish geology in the form of a Geological 
Map of that country. He specially took up the minc- 
ralogical and petrographical department of geology, 
and showed his capacity for these subjects by pub- 
lishing a text-book of mineralogy, which has kept its 
place as a work of reference. Appointed Assistant 
Secretary of the Geological Society, he in that capacity 
edited the Society’s Journal, and had an opportunity of 
coming personally in contact with the foremost geologists 
of his time. Among those whose friendship he formed, 
one of the kindest and most serviceable was Murchison. 
Through the assistance of that active and powerful friend 
Nicol was appointed to the Chair of Geology at Cork, and 
a few years afterwards to the more lucrative post at 
Aberdeen, which he resigned only last year. During 
these years of official work he found time for a number of 
original papers chiefly on the geology of different parts of 
Scotland. Thus he returned once more to the study of 
the rocks of his own Tweed Valley to which he had been 
the first definitely to apply the term Silurian. In company 
with his friend and benefactor Murchison, he extended 
these observations into Ayrshire and the west of Scotland. 
With the same companion he visited the north-west 
of Scotland, and after a long journey through these 
regions produced an independent memoir, in which he 
suggested that much of the metamorphic rocks of 
the north-west Highlands consisted of altered Car- 
boniferous formations. When the fossils found in the 
Assynt limestones proved to be unquestionably Lower 
Silurian he was of course compelled to retract his pub- 
lished suggestion. He then adopted a completely opposite 
view and endeavoured to prove that the rocks which he 
had thought might be altered Carboniferous were really 
the most ancient or fundamental masses of the west coast 
brought up everywhere to the surface again by a vast 
dislocation and inversion. In this view, no less than in 
that for which it was substituted, he was opposed by 
Murchison, who proved by many sections that the rocks 
in question really ^lay upon the fossiliferous limestones 
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The International Meteorological Congress was opened at 
Rome on Tuesday last week, nearly all the Countries of Europe 
being represented, as well as the United States. Prof. H. P, S. 
Smith and Mr. Scott represented this country. Prof. Caotoni 
was elected president, M. Wild, of St. Petersburg, vice-pre- 
sident, Dr. lloffmeyer, of Copenhagen, and Mr. Scott, secre- 
taries. The introductory address was given by M. Depretis, 
who spoke of the great influence exercised by the physical 
sciences on the progress of the other sciences, and consequently 
on the moral and economical development of nations, lie 
referred to the important place of meteorology among the 
physical sciences, and concluded by welcoming the strangers to 
Italy. Dr. Buys Ballot was unable to be present, but Prof, 
Ma'scart read an addre>s sent by him, full of scientific data and 
statistic'', passing in review all the discoveries recently made in 
America and Europe in meteorological science. The report on 
the work of the permanent committee was read by the secretary 
of the committee, Mr. Scott. The congress then divided into 
sections for work. 

The annual meeting of the French Socictes Savantes com- 
menced on April 16 at the Sorbonne. The general sessions of 
the Section of Sciences were lield under the presidency of M. 
Milne Edwards, on April 16, 17, and 18. MM. Faye and 
Wurtr were vice-presidents, and M. Blanchard the secretary. 
M. Faye delivered a lecture on the i8th in the large hall, on the 
Great Move’^'*ents of the Atmosphere. General Nansouty, the 
Director of the Pic du Midi Obsevatory, gave an address, ir 
which he complained of the interruptions in the telegraphic com- 
munications with Toulouse, caused by the snows during 
winter, and insisted upon the necessity of placing the wire undei 
ground. M. Ferry, the Minister of Public Instruction, who is 
president, said that he should take the measures which were 
asked for by the gallant observer, whose devotion to science was 
so widely admired in France and abroad. M, Alluard, Director 
of Pry de Dome Observatory, presented a scries of maps tabu 
lating the readings taken at Clermont Ferrand and on the top of 
the mountain. An intermediate station has been established. 
The final meeting of the Congre‘‘S took place in the large hall of 
the Sorbonne, under the presidency of M. Ferry, who was 
assi.sted by a large number of officials. Five reports were xead 
on the works of the Societes Savantes. The Minister, as usua], 
delivered a speech stating the projects of his administration. 
The number of learned societies in France is now 360. He 
stated that the Government spent ii,cxx),ooofrs. in 1870 for the 
Faculties ; the sum was now 30,cxx>,ooo frs. The list of reweards 
granted was then read over. The four gold medalists in science 
arc M. Comhercure, of Montpellier, for mathematical disquisi- 
tions, M, Dieulafait, of Marseilles, for geology, M. Coquillon, 
for determining the quantity of inflammable gas contained in the 
air of coal-mines, and M. Schrader, for explorations in the 
Pyrenees. 
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The French Physical Society held its annual meeting the 
other day at the Hotel of the Societef d’Encouragement, rue Bona- 
parte. The facade of the hotel was illuminated by a series of 
twenty-four lamps of the Reynier system fed thrte large 
gramme machines, each of them consuming fronf thret to four 
horse-pow'er. The effect was regular for several^ours, but the 
illuminating power was very low as compared •with ordinary 
regulators. Among the apparatus exhibited we| noticed a rota- 
tion machine exhibited by M. Antoine Breguet, to demonstrate 
that the Gramme machine may be considered as a form of the 
Barlow rotating wheel. M. Nodot, preparattur of the Dijon 
Faculty of Sciences, exhibited a Barlow apparatus, in which 
tlie nutating i>art is formed by a series of copper wires radially 
implanted in the centre. M. Deprez exhibited a new motor 
worked by six Bunsen elements, and which gives about five 
kilogrammetres per second. This apparatus is analogous to 
a Wilde electro-magnetic machine. All the principal opticians 
of Paris, Breguet, Diicrctet, Carpentier (formerly Ruhm- 
korff), Dubose, Dumontin, Froment, Deleuil, Sauter and 
Lemonnier, sent in an improved or enlarged form the in- 
struments which have attracted the attention of j>hysicists 
in recent years. The Faber speaking-machine, which lias 
been attacked by one of the French scientific papers as being 
worked by a ventriloquist, was exhibited and explained by 
M. Garrcl. The display >was considered as one of the 
most successful that has been offered to the ]niblic since 
the Society n as established. The large halls of the hotel were 
crowded up to a late hour. 

Since the commencement of the present year, thcnell known 
vcckly German botanical journal, the Botanhche Zeitung^ has 
passed into the sole editorship of Prof. De Bary, of Strassburg. 

Those interested in British botany will be glad to hear that 
the threatened extinction of the Botanical Exchange Club, Id 
which we recently alluded, has been averted. Mr. Charles Bailey, 
of Manchester, has offered to undertake the main responsibility 
of the curatorship, although the scope of the Clu!) will in future 
be somewhat restricted. There is a inopo^al for issuing, in 
connection with the Exchange Club, a small number of copies of 
a reference herbarium of British plants, the difficult and critical 
species being especially kept in view, on the plan of Ucicheiibach’s 
“Flora Germanica Exsicata.” 

The Times Pari^ correspondent telegraphs that at the sitting 
of the Academy of Sciences on Monday, it was announced that 
l/avoisicr’s chemical apparatus, still preserved by his heirs, but 
hitherto left unnoticed, had been minutely inspected by Prof. 
Truchot, of Claremont Ferrand. It is in excellent preservation, 
and the accompanying documents show that I^avoisicr was the 
author of the work on sea-water distillation published anony- 
mously in England. 

An exhibition of an interesting kind is to be held in Dresden 
in the summer of this year. This is a general exhibition of 
objects of art, science, and industry, connected with the educa- 
tion and training of youth. The following are the various classes 
into which the exhibition will be divided;—!. Teaching ma- 
terial for schools, home, Kindergarten, &c. 2. Printed works, 
as schoolbooks, children’s books, illustrations. 3. Gymnastic 
and similar apparn'u*?. 4. Musical instruments. 5. Toys. 6. 
Articles required .‘or children in all departments of industry, as 
furniture, linen, clothes, orthopaedic instruments, &c. A sys- 
tematic exhibition of the development of various school materials 
will be connected with the above, and ^historical objects con- 
nected w’ith training and education are therefore desired. A 
similar exhibition on a small scale in 1877 had a great .success. 
The Committee of the Exhibition consists of one merchant and 
three teachers. Inquiries should be addressed to Herr Kauf- * 
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mann C. Heinze, Dresden. The Exhibition v ill be open from 
July I to August 31. 

Secondary Technical Education forms the subject of the 
address delivered before the American Institute of Mining 
Engineers by their president, Mr. Eckley B. Coxe, at their 
Baltimore meeting. Great stress is laid on the necessity of 
educating workmen, and the maxim, a little learning is a 
I dangerous thing, is combated by the statement that false learn- 
ing mingling with the truth causes the danger. If the truth of 
the maxim were admitted we fail to see that it provides a very 
strong argument against education. A little dynamite is a 
dangerous thing, but it is of great use in mining work. The 
author states that they have already five good schools at their 
works, and proposed to establish another to carry on the educa- 
tion of tho.se boys who have left them to enter the works. 
While admitting that an average boy cannot work all day and 
study all the evening, and fore.seeing the possibility of making 
Jack a dull boy, the programme of studies is sketched out “as 
far as we have been able to arrange it.” It comprehends in 
struction in algebra, geometry, trigonometry, free-hand and 
mechanical drawing, with descriptive geometry, physics, che- 
mistry, mineralogy, and geology, mechanics and the construction 
of machines, framing, mining, and mine surveying, English 
composition, book-keeping, and, last of all, writing. Our 
astonishment is that not only is arithmetic omitted but lunar and 
idanctary theory have no jilacc assigned to them. 

The Madras 7 inies writes ; — The necessity of a scientific 
training for coffee planters is now being recognised. Men 
of intelligence, industry, and steady habits can alone hope 
to succeed as coffee jilanters. We would urge upon estate 
owners the expediency of insisting upon their sujierintcndents 
and assistants possessing a knowledge of chemistry, sufficient at 
least for the purj>oses of coffee planting. They should be able 
to make analyses of the coffee tree, soil, manures, &c. Planters 
should also be able to take correct observations of the weather, 
gauge the rainfall, take notes of the nature and progre.ss of the 
various diseases the coffee tree is subject to, and so forth. The 
jiaper of questions submitted by Mr. Harman to the various 
coffee planters in Cot>rg will put their capabilities to the test, 
and though we are aware that there are many educated and intel- 
ligcnt planters in that province, w e fancy some of them will find 
it no easy task to answer the last of Mr. Harman’s questions ; 
Can you give analyses of your rock soil and sub-soil ? 

On January 15, 18S0, an International Exhibition of products 
of agriculture, industry, science, and fine arts wdll be ojiened at 
Mexico. 'Phe Exhibition w ill remain oj^en for three months. 

The Anthropological l‘]xliibiliun at Moscow was opened on 
the 1 6th inst. The Inlcriiatioual Anthropological Congre.ss, 
connected with this exhibition, vrill however not meet until 
Augast 7 next. 

Slight shocks of earthquake were noticed at Montmarault 
and Tjhantcllc, in the French Department of the Allier, on 
March 27th. A slight .shock of earthquake, lasting about fifteen 
seconds, and travelling from east to we.st, was felt at Darjiling 
at 8.15 on the morning of the nth ult. 

The death i.s announced of Mr. William Mudd, the curator of 
the Botanical Gardens, Cambridge, after a brief illness. The 
stipend attached to the office is about ico/. a year; it is in the 
gift of the Botanical Garden Syndicate. 

Mark W. Harking io.n, M.A., F.L.S., lately Professor of 
Astronomy at the lui] erial University of Peking, and formerly 
assistant Professor of Boiany at the University of Michigan, lias 
ju.st been apjxjinted Professor of Astronomy and Director of the 
Observatory at the last-named institution, the chair rendered 
vacant by the resignation of Dr. James C. Watson, now Pro- 
fessor of Astronomy at the Wisconsin University. 
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A COTJUss of three lectures will be delivered in the Galleries 
of Natural History and Antiquities, Jiritish Museum, on the 
24th, 28th, and 30th inst., by Dr. Carter Blake, of Westminster 
Hospital. Some of the keepers of departments will also give 
vivd voce explanations of the specimens under their care. 

Mr. Artemas Martin, 'a well-known American mathe- 
matician, has lately commenced the publication of a serial work, 
entitled The Mathematical VisUory appearing occasionally at 
intervals of several months. It is published by him at Erie, 
Pennsylvania, and shows a creditable spirit of enterprise in 
entering a field which is not generally considered remunerative. 

We have received the first number of the American Chemical 
Journal^ which promises to take a high place in scientific litera- 
ture. Its first object is to collect the good original papers 
written by American chemists, and to make them the basis of a 
purely chemical journal, while papers from other journals, and 
notes in all departments of chemistry will find a place. It is 
expected that six numbers will appear yearly. The principal 
articles in the first number are ** On the Complex Inorganic 
Acids,’* by Dr. W. Gibbs, ** On Nitrogen Iodide,” by Mr. J. W. 
Mallet, a paper on Lockyer’s hypothesis that the so-called ele- 
ments are eompound bodies, by Mr. C. S. Hastings, of Johns 
Hopkins University, and “On the Oxidation of Substitution 
Products of Aromatic Hydrocarbons,” by Messrs. Remsen and 
lies. There are, besides, several reviews and a number of 
notes. 

The scientific journals of Pennsylvania express much regret 
at the possibility of the failure of the Legislature of that State 
to make appropriations for the continuance of the work of the 
Geological Survey. This work has been carried on for several 
years past under Prof. Lesley with great success and it is so 
near completion that its cessation now might be considered 
almost a national calamity. 

The War Department is on the point of at length adopting 
war balloons into the land and sea services. Movable apparatus 
for inflating and manipulating military balloons in the field has 
just been completed in the Royal Arsenal, Woolwich, and 
been tried with two new balloons, specially constructed for 
military purposes. The appliances consist of a portable tank, 
W'eighing 4001b., containing iron shavings, together with a port- 
able boiler and furnace. These appliances can be moved about 
with troops on the field or on vessels at sea. Hydrogen is 
generated by passing steam through the iron turnings. As soon 
as the necepsary arrangements can be made it is in contemplation 
to send a few war balloons out to Zululand. 

The boring of an artesian well for the purpose of invc.stigating 
the nature of the chalk layers through which the submarine tunnel 
between England and France is to pass was resumed on the 
French coast at Sandgatte on March I last. The depth of the 
well, which at the end of last year was at 34'3S metres, was 
extended to 38*50 m. — that i*?, to a dept' 

8*67 m. below the low- water level. At this 
the well amounted to 1,300 litres per minute, and the exhaust 
machines became insufficient. They are to be replaced by more 
powerful ones. 


1 correspondin|j to 
depth the flow^into 


mounting surpass anything we have seen. They are really 
I beautiful preparations, and deserve to be widely used. 

The Report of the Marlborough College Natural Histoiy 
Society for the past year is an unusually satisfactory one. 
Several modikeations in the rules have been attended wifli 
good results, Jnd the Society seems in a fair way to become 
a real working one. The papers by the boys and others are 
highly creditablf ; perhaps the mo«;t generally interesting is that 
by Mr. Rodwell, on Iceland. The Report of the Winchester 
and Hampshire Scientific and Literary Society is not quite so 
satisfactory as could be wished ; the dilettante and absolutely 
idle elements seem laige, and the Report complains of the in- 
difference to the less popular sul<jects. We trust that the next 
Rej^ort will be more satisfactory. 

Apropos of electric perforation of glass, Prof Waltenhofen, of 
Prague, has recently described the following experiments : — A 
thin glass plate, having on it a small drop of stearinc, is intro* 
duced into the spark-path of an electric machine. It is perforated 
at the part where the drop i.s, and more easily so when the drop- 
side is turned to the positive electrode. A glass plate, hung hi*- 
filarly between the electrodes of a Holtz machine, is driven by 
the discharge towards the negative electrode, and more strongly^ 
if the side turned towards the positive electrode be partly covered 
with stearine. Prof. Waltenhofen considers that ‘the rapidly- 
moving air-molecules in the spark-path Jire ruled by a com- 
ponent of velocity directed from the positive to the ncgativct 
electrode. 

The following subjects in natural science have been proposed 
by the Society of Arts and Sciences of Utrecht, for prize com 
petition : — I. Researches on the development of one or several 
species of invertebrates uhose history is not yet known. 2, 
Researches on the influence of small variations in exterior cir- 
cumstances on the evolution of the embryo of one or several 
species of vertebrates. 3. Exact anatomical description of the 
larva and nymph of the common cockchafer {Melolontha vul' 
garis), 4. By what means may the water of rivers which 
traverse Holland be purified so as to become potable, without 
any injury to health ? What would be the expense of applying 
them on a large scale ? 5. A memoir on the results of experi- 

ments made in recent times on the motion of liquids and the 
resistance they ofler to moving bodies ; with an exposition (a) ot 
the general or special laws which may be deduced ; \h) of tlic 
principal points on wdiich some data are still wanting, and tlie 
nature of the experiments neccbtiavy to obtain them, 6, Critical 
and experimental study of tlie functions of the semicircular 
canals of the ear. 7. Critical and historical study of the theo- 
ries of electric phenomena observed in muscles and nerves. S. 
Critical apcpfu of the methods employed to determine the place 
which substituted atoms and groups of atoms occupy in bodies 
of the aromatic series, according to the theory of the constitution 
of benzol given by Kekule and Ladenburg. 9. Determine 
rigorously the quantities of heat liberated or absorbed in the 
allotropic change of two or several simple .substances. Each 
prize consists of an honorary diploma and about 25/. Papers 
must be sent in to the Secretary before December i, 1879. 


We are glad to see that Messrs. Kegan Paul and Co. have 
published in a handy form a complete translation of Prof. 
Haeckel’s ^‘Freedom in Science and Teaching,” first reproduced 
in this country in our own columns. There is an interesting 
prefatoxy note by Prof. Huxley. 

A NEW monthly electrical paper has been started in Pari.s, the 
Lumitre electrique^ intended as a general organ of electricity. 

We ha\e received from Messrs. Cole and Sons, of Netting 
Hill, several specimens of pathological, physiological, and edu- 
cational preparations for the microscope, which for cutting and 


The additions to the Zoological Society’s Gardens during the 
past week include three Red Brockets {Cerviis rufus) from 
Brazil, presented by Mr, W. H. Lacy ; a Blue-faced Green 
Amazon {Chrysalis houqueti) from St. Lucia, West Indie.«, a 
Yellow-fronted Amazon {Chrysotis ochrocephala) from Guiana, 
presented by Mr. Neville Holland ; a Black-faced Kangaroo 
{Macropus melanops) from South Australia, three White-cared 
Conures {Conuras Icucotis) from Brazil, an Upland Goose 
{Dernicla magellanica) from the Falkland Islands, deposited 5 a 
Reeve’s Muntjac {Cervulus reevesi) born in the Gardens, 
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ON THE DEVELOPMENT OF THE SKULL 
AND ITS NEKVES IN THE GREEN TURTLE 
' ICHELONE MIDAS), WITH REMARKS ON 
THE SEGMENT A T I ON SEEN IN %HE SKULL 
OF VARIOUS TYPES » i 

T 7 OR these embryos the author is imbbtedjto Sir Wyvillc 
^ Thomson and Mr. II. N. Moseley, the latter having sent 
him the smaller specimens, and the former tln| ripe and nearly 
ripe young. There are in all five stages. 

1st Stage, i-in, long , — The embryo is already fairly formed, for 
there arc rudiments of all the principal organs. About fifty-two 
somatomes may be counted behind the head, and there are 
evidently seven clefts— four post-oral, two pre-oral, and one oral. 
The body of the embryo is tolerably distinct from the yolk-sac, 
the mesocephalic flexure is avcU marked, and the tail is coiled 
upon itself. 

The regions of the body, viz., cervical, dorsal, and caudal, are 
plain. A fold lying between the fore and hind limbs shows the 
commencing carapace, which is at present the only mark to 
distinguish it from any other .Sauropsidan embryo. 

Half the ventral region is now taken up by the heart and its 
pericardium, and behind it the ventral lamina* have not closed 
below, thus shoeing the Wolffian bodies within. Posterioily the 
umbilical vessels are seen emerging 
Tlie limb -buds grou out from a continuous ridge, due to a 
thickening of the me'.oblast at the upper part of the somato- 
pleure. 

The body-cavity extends into the head, thus coiroborating 



FUf T. — Chiione tnidiis, ist stage. Au, .luditory cap'-ulc ; hr i and s, 
branehial arches , r , carapace , c, eye , /.h, fore bram ; / 1, fore-Umli , 
H, heart ; 4 h, hind br.iin , 4./, liind lnnb , 4 k, liyoid , m b, mid brain 
nm, niandiblc, maxillo palatine, n, nostril; umbtUcus 


Mr. Balfour’s account of the same thing taking place in the 
Selachians. ^ 

As far as possible, the head has formed a coil similar to that 
of the tail, from -which it never more than partially recovers. 
This bending of the head, which imprisons the elements of the 
face, sets the dorsal region free, and the neural canal expands to 
form the three vesicles of the brain. Buds are already seen on 
the forebrain which give rise to the hemispheres. 

The axial tissues, below the nervous structures, are thickening 
into embryonic cartilage. 

A sectional view shows the mid-brain to be bent like a horse- 
shoe, forming the “middle trabecula” of Kathkc, which is 
occupied by the apex of the notochord, its investing structures, 
and the third nerves. 

"Hiree pairs of chambers, for the organs of special sense, are 
built in me sides of the cranium. 

The mouth is formed as in other types, by the extension of the 
third pair of clefts into one another ; the fourth or mandibido- 
hyoid cleft, being what is usually known as the first cleft. 

The first post-oral visceral arch, forms most of the frame- 
work and machinery of the mouth, but as a rule, rudiments of 
pre-oral arches, supplemented by sub-cutaneous bones, finish the 
upner jaw. 

On the whole, the series of clefts and folds along the face of 
the embryo are at this stage very regular, and the sense capsules 
arc intimately connected with those which lie below them. 

oo ^b^SSy ^ ^ i*ad a» the Royal Society 

* This extension of the body-cavity is alto seen in the lUard. 


The slit -like opening of the nasal sac and the space between 
the eyeball and maxillo-palatine fold are very probably openings 
of the same nature as those behind them. 

The tubular cartilage tliat forms round the external nostril is 
homologous with the “labial” that serves the same purpose in 
the Icthyopsida. 

The floor of the skull is open under the fore-brain, and the 
double maxillo-palatine fold is sharply severed from the nasal 
fold. The fronto-nasal process is but little freed from the in- 
ferior cranial wall and the nasal folds. 



Fig. a —d^hNone midas, and stage. Letters ns before. 


2nJ Stage, long . — The proximal jiart of each limb now 

lies adherent to the infero-lateral region of the body in a manner 
very similar to what is seen in the osseous fishes. The edge 
above the deep sulcus between the marginal row of cutaneous 
folds and the ingrowing abdominal part of the body-wall is 
ultimately somewhat bevelled down, but it shows well that the 
structure in which the plastron is formed is not originally flat but 
trough-shaped. 

The upper region of the mandible is already assuming the 
very image of the quadrate with its tympanic cavity and its 



condvles. In the cavity a discoid body— the “extra-stapedial ”has 
developed. Between the second post-oral (hyoid) fold and the 
hollow of the quadrate elevation, the beginmng of the membrana 
ty^ani is seen. 

Tne eyeball is now at its relatively largest size, exceeding the 
mid-brain in bulk. 

The maxillo-palatine fold is somewhat hour-glass shaped, and 
has a head -cavity in its fore part. 

In the middle qf the palate an open space appears into which 
the oral lining has grown. This diverticulum is the raiment of 
the pituitary body. It lies where the hypoblast and epiblast 
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meet, but is probably formed from the latter. The infundibu- 
lum is beginning to grow towards the pituitary body, and close 
in front of it are seen the optic nerves which are still hollow. 
Rudimentary olfactory lobes arc seen where the solid olfactory 
nerves are given off. 

Cartilage is forming in the base and sides of the skull, as well 
as in the ear-capsules. The notochord ascends high into the 
head and is slightly curved over at the end. The azygous 
])rochor(lal clement, or inter-trabeciilar bar, is of equal size to 
the trabcculje, which are now articulated with the hind part of 
the basis cranii, in front of the base of the ascending wall. 

This stage is especially valuable in helping to a clear con- 
ception of the true nature of the prochordal part of the 
trabeculoc. 

ij-w. — In this stage the head has almost 
ac(iuircd the adult form, and the carapace is well marked out. 
Tlie abdominal region is flattened to give rise to the plastron. 
The limbs have also practically acquired their adult form, and 
the heart is fairly inclosed in the thorax. 

The post-oral clefts are now filled in, and the skull is 
thoroughly chondrified, forming a cartilaginous trough. The 
trabeculae and inter-trabecula have grown into a high .septum 
between the eyes and nose. From the former, the orbito- 
sphenoids grow, and the alisphenoids extend from the orbito- 
sphenoids to the auditory capsules. Ossification now begins in 
the palate. 

The notochord turns round in the post-clinoid upgrowth of 
of the basal plate, and the sheath in its descending part becomes 
solid, and ends behind the lobules of the rudimentary pituitary 
body as a tear-shaped drop or lump of cartilage. If the head 
had been straight, this drop have reached its fore end, 

directly below the first nerves. Hie inter-trabecula is a con- 
tinuation of the same skeletal tract as the sheath of the notochord, 
and it reaches to the actual end of the head, while the drop of 
cartilage approaches the organic end, 

St age^ two-thirds ript — long . — In these embryos 
nearly all the adult structures can be seen. The epiplerygoid is 
still, however, a cartiliginous hook hanging down from the 
quadrate. The columella is well developed, and its shaft is 
ossified. 

The parietals have grown down the sides of the skull causing 
the alisphenoids to be absorbed to a great extent. The investing 
bones arc now rapidly developed, but much of the end ocranium 
is still soft. 

5M Stage— ripc^^n. long . — The processes of development 
and ossification have now gone so far that little can be remarked 
upon as differing from the adult. The epiptcrygoid, however, 
which is wedged in between the descending parietal and the 
pterygoid, is now a distinct bone, but its apex permanently 
touches the apex of the pedicle of the quadrate, from which it 
was segmented. 

The development of Chelonc midas corresponds in all essentials 
with that of the common snake ( Tropidonotus natrix) and lizard 
(Lacerta agilis) which the author has recently worked out ; but it 
is well worth remarking that that which distinguishes the chelo- 
nian from other reptiles is already manifest in the first stage. 

The author considers that there are several things in the head 
of the vertebrate embryo which are evidently of a segmental nature. 
Firstly, nerves in the head corresponding to spinal nerves. These 
constantly fork over clefts, which are also signs of segmentation. 
The number of inferior arches, whether pre-oral or post-oral, also 
indicate the number of segments that may exist in the head of 
a vertebrate. At any rate, wherever there is any divcrticulpm 
of a pleuro-peritoneal cavity, although divided off from that of 
the body by the clefts, there is that which corresponds to a 
s /matome. By this last evidence there is at least one homologue 
of a pre-oral somatome, and if ue go by the nerves;, clefts, and 

artilage^, there arc more. 


UJVIVERSITV AND EDUCATIONAL 
INTELLIGENCE 

'I'he Council of King’s College have decided to give the name 
“Wheatstone Laboratory” to the physical laboratory of the 
College, in honour of Sir Charles Wheatstone, who was for 
some years Profes.sor of Experimental Philosophy in the College, 
to which he also bequeathed his valuable collection of phy.‘=ical 
apparatus. The report of the laboratory work shows that the 
physical laboratory was established in the year 1868, and that 
during the eleven years of its existence about 250 students 


have been trained in it in the various branches of practical 
physics, average number of occasional students— 1./., 

students who are engaged in research and do not attend 
with any special class, has been nine a year during the last five 
years. Amonig these are graduates of the older universities, who 
come to residetfn London after they have completed their term 
of residence aU the University, Engineering students in thehr 
third year’s course have the privilege of working in the labora- 
tory free of chaj*ge. There are also special practical classes 
which have been well attended, for the Bachelor of Science and 
the Preliminary Scientific M.B. Examinations of the University 
of London, and also special classes for evening class students 
who are engaged in business during the day-time. In all there 
are not less than forty students now engaged in practical work 
in physics in “the^ Wheatstone Laboratory ” in King’s College, 
The Laboratory is greatly in need of endowment, in order 
that an additional Demonstrator may be appointed, and the 
U'Cf Illness of the laboratory still further extended. 


SCIENTIFIC SERIALS 

yournal of the Franklin Institutey March. — We note the 

T — -T 

following papers in this number ; — Concerning - 1 or the 

Tj 

limit of efficacy of steam-engines, by Mr. Klein. — Gauging- 
and measuring-implements, by Mr. Richards. — A new engine 
governor, by Prof. d’Auria. — Conical arches at South Street 
Bridge, Philadelphia, Pa., by Mr. Stauffer. — Graphic freight 
diagrams, by Mr. Dudley. 

Bulletin de V A caddmie Roy ale de BelgiquCy'H^o. I, 1879. — Thr- 
contains an interesting paper by M. Niesten, on the colour.s of 
double stars, which he was led to study by the variations in 
intensity and colour of planets in relation to the .sun. He finds 
that in .systems which allow of connecting the colours with 
position of the satellite in its orbit, the principal star is w hite or 
pale yellow when the companion is at periastcr, whereas in 
other ])ositions it is yellow, gold yellow, or orange. The 
companion follows the principal star in its fluctuations of 
colour, and often exceeas it as it removes from periastcr 
(where it is mostly white, like the principal). In per- 
spective groups, the companion is nearly always blue, by 
an effect (the author suggests) similar to that by whicli 
mountains on the distant horizon look blue (and pointing to a 
ga.seous medium in celestial space). — M. Delarge descril)es some 
instructive experiments on the telephone, applied in the neigh- 
bourhood of ordinary telegraph line . Secrecy can be insured for 
telegrams, with dial-apparatus or that of llughe.s, but the former 
is objectionable as leaving no trace, and the latter is very e> 
pensive and delicate. Hence recourse should generally be had t«> 
cipher. — M. Marchal contributes a revision of American Ilt- 
deracem, describing eighteen new species and a genus. — M. 
Chevron is led to deny the inalterability of tricalcic phosphat*- 
by citrate of ammonia ; but the use of this solvent for separation 
of tlie j)ho‘-phatc may give sufficiently c ^ct re u!ts if a too great 
excess of the citrate solution be avoided. — W^c further note an 
analysis of, and reports on, the second part of M, Lagrange's 
work on the origin and establishment of astronomical movements, 
wherein is assumed that the material atoms w^ere originally dif- 
fused through space in a state of rest and at the absolute zero of 
temperature, and endowed simply with reciprocal attraction. — 
M. Malaise writes on arsenopyrite, or mispickel, and on the 
arsenical water of Court Saint-Etienne. 

No. 2. Wc have here a paper by M. Saltel on a mathematical 
paradox, and on a new character of 'decomposition due to the 
presence of multi] de lines.— M. van Bencden records the receipt 
of some interesting fossils of cetacea from marls of the tertiary 
epoch in Croatia. 

The Revue Internationale des Sciences (January-March, 1 879), 
contains the follow ing papers of interest ; On the cell .soul and 
.'oul cells, by Ernst Haeckel.— On the nutrition of plants, by J, 
I... de Lauessan. — Analysis of two memoirs on Noctilucay by 
G, Carlet. — On a monstrous skeleton of a batrachian, by F. 
l.ataste. — Researches on Bacteriay by Dr. Koch. — On vascular 
innervation, by MM, Grutzner and Heidenhain. — On the actiem 
of light and heat upon moving spores, by E Strassburger and E. 
Stahl. — On contagious diseases and disinfecting agents, by Prof. 
Naegeli. — General observations on fertilisation, by E. Strassbur- 
ger. — On a technical process for the study of fish embryos, by 
F. Henneguy. — On the retina red and its relation to vision, by 
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^ g^ On the movements of diatoms and Oscillatoria^ by 

Th. W. Engelmann. — On the preparation and conservation of 
inferior organihms, by R. Blanchard.-— On the influence of 
motion and rest upon life, by Dr. A. Horwath. 


SOCIETIES AND ACADEME^ 

London • 

Chemical Society, April 17. — Dr. Roscoe m the chair. — 
The following communications w ere made : — Ou^ieptane, from 
IHftus sabiniana, by T. E. Thorpe. Wenzell, in 1872, described, 
under the name of abietene a hydrocarbon obtained by distilling 
the exudation of the Californian “ nut pine.” The author has 
subjected the crude oil (which occurs in commerce in San Fran- 
cisco) to an exhauf tive chemical and physical examination, and 
finds that it consists of nearly pure heptane. This discovery, 
that a paraffin is playing the part of oil of turpentine in a tree 
now living is exceedingly interesting, as our only natural sources 
of this hydrocarbon are petroleum and fos il fish oil. — On the 
determination of tartaric acid in lees and inferior argol, by B. J. 
Grosjean. The author suggests several improvements in the 
well-known oxalate process of Warington. I'he employment of 
the method of filtration suggested by Casamajor, the addition of 
]K)tassiuin chloride to render the precipitation of the potassium 
bitartrate comjiletc, precipitation of the latter salt by stirring, 
&c. By these improvements the author lias shortened the time 
1 equired for an estimation to four hours. — Conditions affecting 
the eciuililjrium of certain chemical systems, by M. M. T. Muir. 
The author has carefully studied the influence of time, tempera- 
ture, and mass on certain reactions : l. Bisnmthous chloride, 
hydrochloric aciil, and water. 2, Calcium chloride and potas- 
sium or sodium carbonate. — On the action of oxides on salts. 
Tart II., by E. J. Mills and J. W. Pratt. The authors have 
examined the actions of aluminic, ferric, and stannic oxides on 
potassic carbonate at a temperature of 735 °* — Examination of 
substances by the time mcih id, by J. B. Hannay. The author 
has arrived at tbe following conclusion ; — Two hydrated salts, in 
forming a double salt containing the normal amount of water, 
expend one half of the affinity of the anhydrous salt for its water 
uf crystallisation, in combining with each other, showing that the 
iormation of double salts is comparable w ith other forms of 
tbeinical action. — Preliminary note on certain compounds of 
naphthalene and benzene with antimony chloride, &c., by 
Watson Smith. The author has obtained white needles, which 
he believes to be trinaphthylstibinc or naphlhyloxystibine. He 
lias obtained other crystalline compounds, which have not yet 
been examined. 

Anthropological Institute, April 8. — Mr. Hyde Clarke, 
vice-president, in the chair, — Mr. Coutts Trotter, of the Bengal 
Civil Service, was announced a Member. — Prof. W. H. Flower, 
LL.D., F.U.S., read a paper entitled “Illustrations of the 
Method of Preserving the Dead in J)aniley Island and South 
Australia.” A mummy from h^roob or Darnley Island, in 
'forres Strait, inhabited by a Papuan race, was first described, 
it was fastened in an extendetl po-^ition upon a framework made of 
/>ieces of wood, joined together w’itli native curd*, and kept in an 
Upright position in the house of the relatives. Ihe surface was 
covered with red ochre, and a piece of the large Indian volute 
.bell \Melo indica), fashioned into the shape of a shield, was 
suspended in front of the body, as worn by the w'arriors in 
battle. I'he whole of the viscera had been removed through an 
aperture in the right flank, which liad been carefully closed by 
an interrupted suture. I’leces of light wood filled the abdomi- 
nal and thoracic cavities. The tongue, larynx, &c., had been 
removed through the mouth ; the lips were not closed, but the 
jaw was kept from falling by a piece of cord passing close to 
the bone, through the nostril, and round the ramus of the man- 
dible. The orbits were filled with a resinous substance, and 
imitation eyes of mother- of pearl introduced. The second spe- 
cimen de'-cribed was a dried mummy from near Adelaide, in 
South Australia, pre^ented in 1845 to the museum of the Royal 
College of Surgeons by Sir George Grey. In this case the limbs 
were bent jointly, and fixed by a band of native netting close 
to the side of the body, the knees being behind the shoul- 
ders, and the feet close to the hips. The internal organs 
had not been removed, but the mouth had been filled with 
emu’s feathers, and. carefully sewn up, a tassel of feathers 
hanging from one comer. Both cases showed a consider- 
able amount of care and trouble bestowed in what was con- 
iidered the decent and proper care of the body after death ; but. 


as might be expected, a more elaborate development of art was 
attained in the Papuan than in the Australian. — A pa^^r by Mr. 
M. J. Walhouse was read, on r^-bushes and kindred ob^ei*v- 
ances. The author, referring to the custom of tying pieces of 
rag to the bushes near springs of healing repute and by Uie tombs 
of holy men, once common in England, and still observed on ihe 
Continent, adduced evidence of its antiquity, and instances of its 
occurrence in Europe, Africa, throughout Asia, and all over 
America from the north to Patagonia. He akso described some 
apparent varieties of custom, w hen other objects than rags were 
used, but with tbe same motive, and thought that they, as w ell as 
the rags, were offered as symbols of sacrifice or gif is, sometime.s to 
deities, sometimes to ghosts, and often as thank-offerings for cures 
of sickness and other benefits. The W’orthle.ss form »jf such offerings 
might be owing to the sacred spots being frequently in remote and 
desert regions, where travellers and pilgrims were not likely 
have things of value to spare, and w ould leave trivial scraps and 
shreds ready at hand rather than nothing at all. Or they might 
be substitutes for more valuable offerings, once generally made, 
but which have a tendency to decrease in value, and at last exist 
only nominally as survivals. The Chinese custom of offering 
mock food and gilt paper ornaments at tombs, w here costly gifts 
were anciently made, was referred to in illustration of thi.s. Ir 
was further suggested that the ex voto offerings, so commonly 
hung in Roman Catholic churches, are a form and development 
of the rags and shreds tied to bushes, and that mny poles and 
even Christmas-trees may have had a similar origin. — A number 
of antiquities from the United States of Colombia were ex- 
hibited by Mr. W. I). Powles. 

Meteorological Society, April 16. — Mr. C. Greaves, F.G.S., 
president, in the chair. — The following were elected Fellows of 
the Society : — R. W. Abbotts, Rev. S. Allen, D.l)., E. H. Banks, 
J. Bramwell, F.K.S., J. A. Caird, K. PI. Cardwell, the Kail 
of Durham, J. Farquharson, W, Garnett, Rev. C. W. Harvey, 
W. Inskip, the Karl of Powis, and D. Robie. The papers read 
were ; On the results of comparisons of Goldschmidts aneroid.s, 
by G. M. Whipple, F.K.A.S. — Observations on the temperature 
of the Atlantic during the month of March, by P. F. Reinseb. 

Entomological Society, April 2. — J. W. Dunning, M.A,, 
P\L.S., vice-president, in the chair. — Mr. McLachlan exhibited 
the cases of a number of species of Brazilkn caddis-flies with 
the insects bred from the larva; that manufactured some of them, 
sent to him by Dr. P'ritz Muller from Santa Catharina, and reaui 
extracts (with notes) from Dr. Muller’s letters on the sub 
ject. in reference to tbe habits of Mantida;, which bad been 
recently brought under the notice of the Society, Mr. Stainton 
referred to a larval form of ]^robably Mantis religiosa^ w'hich 
had been forwarded to him in 1866 by Mr. Moggridge, jun., 
and which, from its saltatorial habits, that gentleman had de- 
scribed as a “curiems grasshopper.” De Geer had also drawn 
attention to the apparent similarity betw een these insects belong- 
ing to different orders, and Mr. Staintoii considered that the 
peculiar motion of the }oung Mantis was an illustration of the 
remark of Mr. iMrwiii, that the relationships and affinitie.s of 
animals are oficn more expressed in the embryonic than in the 
adult form. — Sir Sydney Saunders exhibited a bag-like fabrica- 
tion, said to be the i>roduction of a large species of spider in- 
lia])iting tlic Fiji Idands. — The Secretary read a note from Mr. 
J. W. Sclalcr, on insects destroyed by flowers.— Miss E. A. 
Onnerod communicated a p^cr entitled “ Observations on the 
Effects of Low TcmperatureJonjLarvx*.” P>om an examination 
of many species belonging to different orders, daring the severe 
frosts' of the past winter, none were found materially injured by 
the low temperature to which they were subjected. — Mr. Distant 
communicated a })aper containing descriptions of new species of 
hemiptcra collected by Dr. Stoliezka during the J^'orsyth expe- 
dition to Kashgar in 1873-74, to form portion of the general 
work on the scientific results of the expedition now in course of 
publication at Calcutta. 

Geological Society, April 9.— Henry Clifton Sorby, F.R.S., 
president, in the chair.— Rev. Joseph Finnemore, Thomas James 
Slatter, William H. Twelvetrees, Arthur Pendarves Vivian, and 
P>nest Westlake, were elected Fellows ; Prof. Bernhard von 
Cotta, Freiberg, Dr. Nicolai von Kokscharow, St. Petersburg, 
and Dr. J. J. S. Steenstrup, Copenhagen, were elected Foreign 
Members ; and Prof. P. J. van Ben^cn, l.ouvain, Prof. 
Guglielmo Guiscardi, Naples, and Prof. Gerhard von Rath, 
Bonn, Foreign Correspondents of the Society. — The following 
communications were read :~-On the geological age of the rocks 
of the southern highlands of Ireland, genmlly known as the 
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Dingle Beds”, and “Glcngariff Grits,” by Prof. E, Hull, » 
F.R.S. The author has arrived at the following results First, 
that “ the Dingle Beds ” arc perfectly conformable to, and con- 
tinuous with, the upper silurian beds of the Dingle promontory. 
Secondly, that they are the representatives of “the Mweelrea 
Beds and Salrock Slate*?,” of West Galway and Mayo, the age 
of which, as shown by the fossils, is upper silurian, and that 
“ the Dingle Beds ” may therefore be regarded as of the age of 
the Ludlow Rocks, but unusually developed — the view adopted 
as far back as 1839 by Sir Richard Griffiths. Thirdly, that 
throughout the south of Ireland “the Dingle and Glengariff 
Beds ” are disconnected from the succeeding conformable series, 
consisting of (f) lower carboniferous slate; {fi) the u})per old 
red sandstone with Anadonta jukesii ; («) the lower old red 
sandstones and conglomerate, as these three conformable forma- 
tions are found resting upon, and against, the Glengariff beds 
successively in a direction either from south to north, or from 
south-west to north-easi, owing to a conformable overlap against 
the flanks of an old shelving shore formed of the Glengariff beds. 
Fourthly, that at the close of the upper silurian period, and after 
the dejmsition of “the Dingle and Glengariff Beds,” these strata 
were disturbed, upraised, and denuded, and were not again sub- 
merged till the commencement of the old red sandstone {o), when 
they were successively overlain by the beds of that formation 
with the succeeding ones of the lower carboniferous period, 
probably including the carboniferous limestone in some places. 
Lastly, that it was during this period of upheaval that, as the 
author believes, the morine Devonian beds (Ilfracombe and 
Mortc series) were deposited, which accounts for their absence 
in the Irish area, which was either a land surface or only 
partially submerged. To this part of the subject the author 
hoped to call the attention of the Society on a future occasion. — 
On some three-toed footprints from the triassic conglomerate of 
South Wales, by W. J. Sollas, F.(i,S.— On the silurian district 
of Rhynu^y and Pen-y-lan, Cardiff, by W. J. Sollas, F.G.S. 


Statistic^ Society, April 15, — Sir R, W. Rawson, vice- 
president, in the chair.— Mr, E. G. Ravenstcin, F.R. G.S., read 
a paper on the geographical distribution of the Celtic speaking 
population of the British Isles. He stated that four Celtic 
languages are at present spoken in the British Isles, three of 
which belonged to the northern Gaelic or Gadhelic, and one to 
the southern or Cyrnraig branch. The former are Irish Gaelic, 
Scotch Gaelic, and Manx; the Cyrnraig branch, since the 
extinction of Cornish, being now represented only by the Welsh. 
Ireland^ — The localities where Irish Gaelic is the language of 
the majority, are comparatively limited and remote area*?, where 
the ])opulatii)n is less dense than in the more fertile and English 
speakii\g districts of the inland. In 1851, 23*3 per cent, of the 
population spoke Irish, and in 1871 15*3 per cent. The success 
of the labours of the “Society for the Preservation of the Irish 
Language ” was referred to, although it cannot be doubted that 
Irish is on the decrease. Opinions differ as to the agencies to 
which this decrease must be ascribed. The census on the whole 
presented a very fair picture of the linguistic condition of 
Ireland. Scotland. — Mr. Ravenstein said that not quite 9 per 
cent, of the population could speak Scotch Gaelic, and that there 
was no dout)t it was dying out, although in the more remote 
parts of the Highlands, and in the Hebrides, it still maintains 
its ground. In the Isle of Man 25*6 per cent, of the population 
still understood Manx. Wales (Cyrnraig). — Of all the Celtic 
speaking races in the United Kingdom, the Welsh were the 
most important, and in the maintenance of their own language 
they showed by far the greatest amount of vitality. Including 
60,000 Welsh in England, there are 1,006,100 Welsh speaking 
people in Great Britain. The total number of persons in the 
United Kingdom siUl speaking a Celtic tongue was ; — 

Irish Gaelic 867,600 

Scotch 309*250 

Manx 12,500 

Welsh 1,006,100 


Total 2,195,450 

or nearly 7 per cent, of the population of the British Isles, 

Paris 

Academy of Sciences, April 14. — ^M. Daubr^ in the chur. 
— The following papers were read: — Law of propagation of 
expressive nervous affections and phenomena, by M. Rambosson. 
A movement purely physical may be transformed into one 
physiological, and into one pqrchic or cerebral, being transmitted 
to these different media ; and reciprocally, a psychic^ movement 


may be transformed with a physiological and a physical ; 
that without altering in nature, the same phenomena being 
reproduced after all these transmissions and transformations, on* 
repassing into the same medium. — Studies on Collioure and li?.; 
environs, by^I. Seriziat.— On the curve-place of positions oi 
centres of curvature of a left curve after its development on a 
straight linei by M. Aoust. — On various experiments with an 
oscillating p^dulum having large amplitudes, by M. Dejean ce 
Fonroque. The pendulum being free to oscillate in all direc^ 
tions, the pla|pe of oscillation becomes rapidly oriented inja 
particular direction ; which the author thinks is nothing hut 
the horizontal projection of the earth’s trajectory, or the resultant cn 
the two great motions of translation of the earth, towards Herculi 
and round the sun. The trajectory in question does not change sen- 
sibly in direction, in the course of a day ; but in this time the is^ 
clination of the horizontal plane (passing through the point CJ 
suspension) to this trajectory varies incessantly according to 
law easily determined, consequently its projection on this plam 
must vary, aLo the direction of the pendulum.. M. Comt, 
while not accepting the causes assigned, thought the phenomemt 
worthy of attention. —Anomaly of magnetic observations cl 
Paris, by M. Flammarion. He does not allow M. Marie- Davy' ^ 
explanation. — Fossil fauna of the environs of Castres, by M. 
Caravcn-Cochin. He has discovered .several carapaces of tor 
toises in the eocene sandj-tone of the place, also jaws and teeUi 
of Lophiodon, scales and teeth of crocodiles (apparently three ne\ ' 
Species), remains of various mammalia, &c. —On an alteration 
the cells of renal epithelium, at the commencement of Bright*^ 
disease, by M. Cornil. He describes vacuoles in the cells cf 
the uriniferous tubes, filled with a ball or drop of granular albu- 
minoid matter. — Researches on the Pyrentimycetes of St. Paul 
and Amsterdam Islands, by M. Crj^. — Considerations on th 
Echinida of he Cenomanian formation in Algeria, by M. Ci'V 
teau. He finds remarkable relations ol the system in Alger 
to that in France. 

Gottingen 

V Royal Society of Sciences, February 12. — On the constaiT 
batteries of Grove and Bunsen, by Herr Fromme, — Report or 
car diseases, by Dr. Burkner, 

March i. — On the reduction of Abel integrals to elliptica' 
and hyper-elliptical, by Herr Kdnigsberger. 
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